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PRACTICAL DIVISIBILITY OF THE ELECTRIC LIGHT. 
Electric ligbting bas advanced in tbe last three or four 

years from a mere experimental stage toward the practical 
and useful solution of the great problem. 

The desirability of the electric light has been generally 
admitted, and its sanitary advantages have been conceded 
even by its opponents, while its entire freedom from danger 
of every kind is not the least of its advantages. According 
to the opinion of several eminent experts, it can be produced 
on a large scale at prices which compare favorably with 
those of gas at its cheapest. 

NEW YORK, JUNE 21, 1879. [$3.20 per Annum. 
[POSTAGE PREPAID.] 

'rhe daily increasing use of the electric light is an evidence is stated that no matter how chcap the original current may 
in its favor. So far, however, it has been applied to the be produced, the loss by division is so great that small lights 
illumination of large areas, and it has been generally be- must be expensive. 
lieved that its application to household purposes, or to other In the system illustrated in our engraving, lrIessrs. Molera 
uses where it must be subdivided, is exceedingly difficult, & Cebrian, civil engineers, of San Francisco, Cal., have at­
if not altogether impossible. There are certain practical tempted the direct division of the light. They employ opti­
difficulties in dividing the electrical current, so as to pro- i cal contrivances, leaving the current undisturbed and undi­
duce a number of small lights by means of a single generator, , vided, doing away with expensive elcctrical conductors, 
which have baffled the ingenuity of inventors so far, and 

I
I and dispensing with lamps or regulators at points where 

which must effectually block the progress of subdivision in the lighting is to be utilized. 
this direction, unless some new principle is discovered. It [Continued on page 389.] 

MOLER A & CEBRIAN'S SYSTEM OF ELEOTRIC LIGHTING. 
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J titutifit �mtritau. (JUNE 21, 1879. 
A PRAIRIE BOY'S EXPERIENCE. year from now $450. I was offered $90 to-day for my other 

The habit of intelligent industry is, all things considered, lot. I have no trouble in finding a market for my produce; 
not only the best legacy a father can leave his sons, but one of for what I cannot sell here I ship on the railroad, and, as 
the most enduringly valuable elements of any boy's eduea- they carry at reasonable rates, I often prefer sbipping, as I 
tion. Emphasis, however, is to be laid on the word" intel- get better prices in the larger towns. I shipped nearly all of 
ligent." Habitual hard work, with no other motive than my strawberries this year. 
compulsion, is sheer slavery; and many a parent has found " I was fHteen years old last August, and am worth to-day 
his efforts to make his sons industrious thwarted and their $390. To be sure my father has favored me in every way, 
lives spoiled, simply because he has unwisely undertaken to ' furnishing me with seed, feed for my stock, allowing me the 
give them the training of slaves, not that of free spirited and use of his team and farming implements, etc. ]'lut now I 
interested toilers. It is not the amount of work that boys can afford to be more independent, and llOpe before long to 
do, but the manner of their doing it that makes them like or help him, instead of his helping me. Father is making 
dislike hard work. money, too. This is a fine wheat country, and he has put One copy, one year, p�tage incluctod ..... ...... . . . . . . . ............ .... $3 �O ' "  . One copy, six munths, posta�e included ... .. . . . ............. ..... ... 1 60 Absolute Idleness m youth IS often a better preparatlOn for the most of his land into wheat. \Ve havc had fine ser.-nns 

(lillb •. -One extra copy of �'HF. SCIENTIFIC AMERICAN will be supplied I f I ff t" th f . tl k f f d t h I gratis for every ciul> of five subscribers at $3.20 each; additional copies at I 
success u e or In rIper years, on e arm or In Ie war - so ar or our crops, an nex year we may ave grass IOp-

same proportIOnate rate. Posta�e prepatd. . shop, than a youth of unwillino- drudO"ery. And one cause pers or drought, or some draw hack ; hut we have enough �Ringle copies of any desired numoer of tho SUPPLKl\IENT sent to one � ;::, 

ad�ress on receipt of 10 cents. I of the eagerness of country boys to abandon farm life has ahead now to stand one or two unprofitahle SC,180n;;, so we Remit by postal order. Addr�1bNN & CO., 31 Park ROW, New York. 'been-and this the chief cause-the unwisdom of parents in don't worry. I intend to invest every year in stock , as I 
The Scientific Aillerican Suppleillent I making their boys feel to the full the monotony and drudgery have found it far more profitable than anything else." 

s": distinct p�PGr fro n the SorE"1'[F[o. AMERICA". 'rH�] SUPPLEMENT· of farm life while restricting in every way its enJ' ovments The moral of the story' goes without tellino". IS l��ued weekly. Every number contal ns 16 octavo pagos, with hanqso�e ( , J • 

�g���T:;�����[���,"�5eUO���;r�'�i,'��!�� t���t����j,sc�tt'"�:Of �;:'���'i,��;:'� When boys are given a liberal foretaste of the freedom, the 11)(��'�;'bit��Ad �Ui;,�e�s'l�eeal���!����7�Ol�\���I����ld SUpnEMF.NT wholesome joys, and the profits of country living, they will 
;��e��\�eg�/�r�(I���s

Y';ra�iJ����;'f'�<l����;'�� ��c.'i�rr�J. seven donars. Both he less likely to feel that anything is better than farming. 

.. � .... 
UNKROWN NEW YORK. 

'l'he safest way to remit is by draft, postal order, or registered letter. And the same laws hold in every other industrial calling. Ad<1re .. MUNN & co. 37 Park Huw, N. Y. W lI d . 

That the State survey of the A(1irondack wilderncss sl10111<1 
have discovered mountains, lakes, anti other gcograplJieal 
features as little known to the world as thp mOlllltaills and -fi \ I E Edt I e are e( to well upon tillS aspect of parental manage-

Seientl e lmer can xport j tOil. ..,.... . . . 
The Sf'II"N1'IFlC A'H:ltICAN Export I1Jdition is a lar�e and splendid per- ment by a h.ansas letter to the New York Tnbune, III which lakes of Central Africa, was not surprising. It do('s strike 

����a�,�����'\)7,���, �)��f���iy �l��t::,����e����i�\��: ab(��)\1'g,:;. h�:lNJ;� , the writer tells the story of a prairie boy's experience at the one as strange, however, that the geography of the ("enl ral 
lt�tll:;�,��:�,P;['ii' i�� ��fe��:;.r J'�Z�,��I��s��,'i!k�i.i���r: ��f��:;'��!6';;;rrii� hands of a wise father. The setting of tbe story we have no counties of the State should be little if any hetter U1Hlersl OO(i. 
�,��:g!"fg�t\]����l' 'liIilM�����1'bt�r���,�,ns':,'�tg::(\;',;YJ"t?t !��d���l'gf'l';i"e space for. Suffice it to say that it came out of a casual en- Yet the State surveyors found last year that every one of 
world Single copies 50 cents. [1r Manufacturers and others who desire counter between a cOlllltry boy and the writer who had lost the cities and towns of that region, to the num her of two to Ht:"cure foreign trade, ma� ha�� larg-c. and handsom ely displayed an- • " 

' 
nonneemen(s published III thIS elhtlOn at II very moderate cost. Ins way. WhIle eonductmg the traveler to the road he had hundred or more, were from one to two miles out of pl:H'(', The RCIl�� '·TIFIC AJ\H:ltICAN �lx:rlort Edition has a large guaranteed circu- • • lation in all co",mercial places throughout the world. Address MUN.N -t strayed from the young pIOneer contrasted Ins father's plan on every map of the State hitherto puhlished. And worse GO.,37 I'ark Itow , New York. of encouraging his boys in being industrious and that of a than that, ,the topographical features of that thickl y settlPd 

VOL. XL., No. 25. [NF,w s�-;I�-;"TTJlil'ty-jifth Year. neighhor. and prosperous part of the State are sadly l1lis]"epr('stmtpd 
"Now, there is Mr. A., who lives on the quarter section on all our maps . In reviewing the work of the survey dur-NEW YORK, SATURDAY, .TUNE 21, 1879. adjoining ours, and he Ims two sons, John and Henry . • Tohn ing the past year, Director GartIner romar'ks that" few 

Contents. 
is a little older than I, and Henry a year younger. Well, people realize that in the central part of our State, repre 

(Illnstrated articles are marked with an asterisk.) the way he encourages llis boys is by having them up by day- sen ted on their maps as level regions, arc lllountains rising 
Amal�am.torCo.,I'orstcr-Firmin:l85 Milling machine' ... ... .. .... ... .. SSG light in the morning and keeping them on a keen jump all to slIch heights above the surrounding cOlin try that the eye 
U�i't�. �N��i;'��i;rcv'entivef';r*:: �� ��I���Si/(�;r:i�J;;�!g;:f.t.�.���.i::: ��� day long. He hardly allows them time to eat their meals. can sweep at a glance 0,000 square miles of land and lak l'�, 
�,�:;[�,�;;�iE.�I�����.��.�so.�: : : :  llllt m���'i,° �r·"ss·lawn�:::::.::::::::: ��� Why, last slimmer they worked till 9 o'clock every evening, touching here and there blue horizo�ls over sixty miles 
��\�;b\i��J:i��"e.r ��� ��Od.�:�: il!!¥ �����r��s��;ln�)'iS�s::::::::::::: � and didn't find an hour all summer in which they could go a away." The deep pleasure w hieh these broad but unvisited 
�5r��r:;g1r�'�1tadi�-�;f�m\f�nJr; : :: ��� �g���;:'�h��.��ies:::::::::::::.::: �5� fishing, or even in swimming. Then to pay them the old views inspired very natllmlly increased Mr. Gardner's rcgrl't 
�]mignttion to the Unitell States 3SH Orchard, largl'st in the worlll .. .. SQ4 man gives them their board and his own worn out clothes, that the topography should be so 11 nkno wu to educated peo-t����g���l������7rt15J �3:� .. . �:: �� ��f:�tts���!�i��:,m;�;c�2�t::::::: �� . f 1 I G " I ' 1 'II . 1 1 I1Jtching. stelllL3UJ . . .... .. ..... . .. 396 Photographs, phosphorescent ... 38S W Ith oecasionally a pair 0 boots or something of the kind p e. " n crmallY, Ie says, 'every e II ( IS taug It t Je 
F,tna in eruption .... . . .. . ... ..... S�1 pPliales'titchseU

r]ffi,oOtaCnIC c'Ce
tsr,iCn'attOurIenaokfe .. 
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3�� thrown in. That is the way he teaches tbem to be industri- physieal features of its native country; but in New York, ]1]xhibitir,n, permanent. Boston .. W�9 . .., ("Xl I�xpedition to Shassa . .......... . :l85 RR .ota'din!llll"nr"eZ, iiI I ·n·p·· ro·'·.' .. ·d·;·.· .................. 383009 10us. But father's plan is entirely differen.t. H2 gave me nCit.her young nor old kIlow the. '
.
aspcets of t.hose count.ies lii�xporienc(�, a prairie boy'S . .. . .. 31?! 

Fatally polluted s(re:tIll .. ... .... 385 Rock lisll,.nropagation of . .. ..... 392 1 four acres of land which he had broken (tillS was two years whICh they have not personally VISltC(!. 111 thH l1latl.(']", liI(e Filters. water 1411 ....... ... .. ... .. 396 Roots, Plnlander Higley . ..... . . .. 3b5 I . ) dI d '  h I I l '  I' I I l' I I I h I I " ']'1' Finishing press. Improve'!" .... .. 3R6 Sciatica. sImple treatment for ... 6!� ago ast sprmg , an was to 0 Just w at p easee Wit l1t. t lC \1( lans, t ICY ;:now on y w at 1 ley Iave seen. W' Pire, Pllt out by sunli�h tL8J . .. ... 3')5 Self-rellancc . ... . ............. . . . 893 I d I Ii f . h d t !  t . d Ill 
't" I I tJ t tl f 

. I . t Plower stand* ... .... ... . ..... :l�;l Silk. weavers, In<!ependent . . . ... E!l4 I an Ie wou ( urnl s me see or means 0 0) am see ; a I (;n ,IClsm lC ma;:os on le R reng , I 0 . a WI( C 111 ercourRe 
r�����g;;�l�11sy;:,���I::vo�ygt�ii���'� � �gr��;,rn�, iri::l.\ i�nNI�Fs'.�.I.I�:: � I that he required of me was that I should attend to the gar-· with the intelligent citizens of eentral New York , to whom 
�1�biP!'�';."�i\���yT��1�3;J riigiii:. M�� �g��k�����]��MJoJls.� . . ���.::.:.::�: �i�� I clen, do. the chores at the barn, and go to school in the he has often put qnestiom to test tlwir knowledge of the to-

U:���':;���'c�;���;a.�::::::::: .... ��� �l��::::��o;'%��.�.����e:::::::.::: � i winter. pography of their part of the State . 
Hoe. scutllc' . ....... ....... . . . .... . :\R1 Htrike of Pittsburg purldlers .. .. 8841 "The first year I planted corn and from my four acres I " I am led to recur to this sull'jee( " he concludes "be-Hydrants, improved·... ...... .. 390 rrelegraph, enpmies of e1ectric . . . 885 ' '" . , -' . • 

1���gf�oe�t'g�:J�9[3S{:�!::::.::· ��3 ��l�����l:: ��?��':,d�fro:i�Jt2j:::: ll1l�. raised 120 bushels, which I sold for 30 cents a bushel. cause of the derp impression nllllle upon me paeh season hy {���gn���: in�;;,il���f��f;ecerit:: ��� ����c.?c:;;'bf�irl��u:���hiiriis;*.". �� ; "The next spring father let me have the use of his team, the unexpected grandeur, l)('auty, al1l1 variety of the land-
Iron. white t.o toughen [251. • •  3ilo Torrey Bot.nlcal Club . ... . . . . '. 3!14 and I plowed my four acres and planted one and scapes seen in the prosecution of our work. Ideas of the ],ard. to keep sweet [:32J . . • . . . . . . • •  3'16 Valve, butterflv, to lIq24} • .•. . . .• 395 . . . , ],aweon, Peter B . ...... . . .. ...... :m Vessels, �ubffiergod [38] .......... 396 a half acres m castor beans, one half acre I put out aspects of thc State clcnved from maps have, in Illy own case, LeUerR, copying [G]......... . . . . •  Rn5 Water, fall of in pipes [15J ......... S95 , • • d d f I d I I fi ) . . IAghtning conrlnctor •......... ... 3'� W!'en America was named .... ... 31l!! III strawberry plants, one acre In sorghum, two ro s prove to bc so a �c an vague, t!at III III thlH 8urvl'y T,ightnin� rolls, arrange'nt of [IJ 8:15 Wmd engme, new. .. . . . . .. ... 38S I • • d h . 1 f th . fI h . 1 f l ' k . Limee<1 oil. mOlU",,1 uscs of.. 89J WindmillS, angle of various [35].. 300 ,In omons, an t e remam( or 0 e acre m sun owers. t e attractIVe nove ty 0 exp ormg an Ull �nown regIOll. 
����i';,r's;,f�I��.I��;�:::.::::::::.::. �:� ���o�,'�;�;:����V�I[rfJO�.��.':::::: �� I Father laughed when I told him my plans, but he said it was Colorado was not a greater surprise to me lhall has lwen the 
Mexican eXhi1>ition _____ .. . . . ....... 381 Woodruff, James Orton ..... ... . .. 385 'my own land and I could do as I liked with it. I told him structure of my native State. In the study of the origin of 
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I wanted to experiment on different crops, so as to see which some of its most remarkahle featmes lie untroddell traets of 
was the most profitable. Well, my castor beans were a good knowledge which are yet to awaken great interest. The 
deal of trouble. I had to watch them so closely not to lose configuration of a part of central New York is as unitllll' an(l 
them when they cracked open. It was necessary to pick as unknown to science as that of any part of the Hod,)" 

For tho Week ending June 21, IS 79. them immediately as fast as they ripened; but my little sister, Mountains." 
Price 10 conts. For Fall" by all newstlealcrs. seven years old, could attend to them about as well as I, and --�-- _ ... _- -�---_ 

1. FL�'�'i';<i��!g��m���h �1����;t's���i��hC Berthon �'oldlng Canoe. she did this faithfully on my promising her $5 when I sold STRIKE OF PITTSBURG PUDDLERS, 

sg.�\;h;l�'g�t?n °f)r��� ���r3���ilnt��:-li��'�tg�Yff��i (;� t1\�o��S!i�1��rsd� my crops in the fall. I raised twenty-two bushels of beans off By the strike of the pu(lfllnl'R of Pittshnrg, Pa., ,June 2, 

B������(�;.�!�i'l��tit\��i�n, tp�f§l'. important paper reall before the of my one and a half acres, which I sold at $1.25 a bushel, so af- something like 40,000 mpn W(lre thrown out of pmploymcllt 
Useful Notes for Ma,tel". and Officers of Screw Steamers. ter paying my sister $5, I realized for them $22.50. Father had in that city and in Alleglieny, with the prosped of stopping �piral Rli<lo Rule. A portable calculating instrument invented by 

Prof"s.'"," (ieor"e �'uJler. 1 illustration. raised considerable sorglmm, and he had all of the arrange- the work of all the men employetl ill the coal mint�s aml "PiI'e Grinding Lathe. ])esigned for the Austrian State RaUways. 3: engmvings. ments for pressing, boiling, etc. 'Ve worked together in pre- othcr establi,lullcnts COllllcclClI with the mills. A few mills 
II. �}I�I��fdC'J;rtjd!!-!�1-JiI]��I�.�·it��{?If\r�n�b ����·a;d�¥:iIr���t\��i�� paring our Rorghum, and I had from my ono acre two barrels which were practieally indl�pcndcllt of pud <ller�, relnained 

����\�frosi�s:i�.;nd'l��cu1��sser're��ofH';�vCl:filC I!��I�£�';,y-m!fJ����r';;� of good sorghum molasses, which I sold for 35 cents a gallon, at work, but with small prospect of contiuuing long. The 
f���'lC�!eeIF���Ci��1n'Z{�t���\��'n �;�:�p��ft�:;�. Ofl\!��r-.;fuy�n�o'f����: thus making $22 from my sorghum crop. My sunflowers, Hernld report of that date says: 
:::�;,a�����inpuf:::�I��:;;lects�CientlflC training needed. Unqualiflell which were the laughing.stock of so many, brought me "This morning, about ten o'clock, 2:)0 puddlers formed 

'I'll() Rcmoval of Phosphorous and Aulphnr During the Bessemer and enough to pay me for my trouble. I had planted and cult i- into a line and marched up Li!Jprty street allli P('nnRylv>lnia Riemens-'\1artin Processes of Manufaetur{L Paper read by GEO.J. S. SNET,U8 before the [ron ami �teel Institute. witb discussIon. vated them very much as if they were coni. The flowers avenue to the steel work;; of TluRRey, HOlVe &; Co. They .Miners'Lingo, Definition of the tprIll� ul'led by miners. 
lIT. 'rECHNOT.OGY -Ornamenting Textile Faurics. By WILLIAM w. were splendid, many of them measuring three feet six inches threatened the employes of thi;; firm wit h un pl easant re-

Ci�PsIT�}<;ijYeing. By MAHIUS MOYUET. Direct dyeing. Indirect in circumference, the stalks being from ten to t\velve feet 8UIts if tliey did not stop ,York. Tlw finn hm� on]y" r:ixteen 
d���:ZOf'�l�::�il;'t'�:l(��\\i,�,;�' By 1<'. KF.SSEI,. 

long and three inches in diameter. I planted them princi- puddlers, although it emploYA 500 han(ls. Tjlli mlll1 woult) 
L��l��ln�C�,�:i:����l�� 'F�o��e Waler for Fulling :\!ills. B.y A GAWO- pally for the stalks, which I sold over at the next town for not stop work in the middle of the day, hilt said thl'y would 

IV. RljJcr,]NT 8Cn�NC]I:.-Continnation of Paper in �TTPPLF:l\IEN1' '�(). 17. New prlHluets from bed�. ('hemiRtl'Y of yeast. Chlorophyl containing animal�. Nuclei of cells. :Muturation and impregnation (,f the ani� mal ovum. 
V. PIIYSWS AND CHE\US1'RY.-l'rofe,sor Crooke's Rem·, '1<1ble Dis­coverie� Concerning 1\loleculpR. Late�t experiments Wit'l e}pctrified molecules in vaeuo. rrhe trajectory of moleculos. Heat and light from molecular impact. �) ftglircs. Pr'oceeding8 of the PhY:-lieat Societv, London, April 26. Arago's ro­tn,tion, �()und. electricity, magnetism:etc. Ammonil1c�1 Ga� Liquor for ]i:xtinguishing Fires in Tar Distilleries. By WAT�O:"J BI\UTIT. Chemical Pron ncts of f-!,oft Coal. Reductive Aetion of Milk Sugar upon Alkaline Solution of Copper. By It. non�;w "\I,D an(l B. TOI.LII;l'\S. 

V L :\lI1JDICINR.-Nature of the Poison of "Yellow Fever and its Preven­tion. By DR. H . D. RCllMl])T, New Orleans. 
VIr. ELECTRICFPY -Tho Electric I,ight in I.arge Citios. Testimony of . \'1 H.. W ILLIAi\l RENH.Y PUE1WE, before a British Parliamentary Com­mittee. 

}l�di�on's Electric Candles. Jlate�t Patent. 'l'hermie and GulvanonlCtric ] .. uws of the Electric Spark Produced in Gases. ByE. VILLAHI. 

VIII. ASTRONOMY.-The Cmiou" Astronomical Pnenomenon Observed by Mr. Henry I r arrisan last April. 1 illustr::v ion. 
rt'he Life and Discoveries of Leverrier. ] illustration. 

IX. ART AND ARCHI'I'F,CTUHE.-New Church of tho Oratory, South K(msington. I)rize Design l)y M H. ] IEUHEUT GH.IllBI�E, Bayswater, Eng. :1 i.lluAtrations. Interior, plan, elova.tion. .Moo.e1ing in Cla-r,. Ry "}1�nwA UD A. RpltJXG. La rruHolina. '[he New �tatue by n. 'f1AHACCHf, Naples. 

fuel. I had ten cords off of that part of an acre, and I rea- to night. The strikers then scparal e(l allll went to vari()lI .� 
li7:ed $15 from the sale of them. I gave the seeds to father mills where they thought there were ally' black Ahee]),' or 
for his poultry. He thinks they are better than corn. Those men who were disposed to work at leAS than regular m.t{ls, 
who bought the stalks say that they burn readily, and make and they ordered all such men not to go to work. TlliA i;; 
a very hot fire. the first strike in which the irolil work(�rs have RtoPPlitl the 

"Last spring I planted nothing but sorghum and onions, as steel workers." 
they had brought llIe the most the year previous, and I have As usual this is not a strike of labor against capital, hut 
done better than either year before. My onions were the rather the action of a few nnserupul(ms workmen who arc 
most profitable crop of all, as I made $12 off of my two rods. willing to take advantage of their pORilioll to stop tllC wagl'S 
So last fall I had, after disposing of my crops, $71.50 in cash, of ten times their number of fellow workmen. 
nearly double what I had made the year before. I spent $20 ••• I • 
of this on my wardrobe, $10 at Christmas, bought three more THE UTILITY OF BEES. 

calves at $10 a head, and had $11.50 left for suns.ries. My One of our foreign exchanges states that a grmt h�e ITWlS' 

X. �ATUn.AT.HIRTORY.-The Quinee and its I)ropagation. creeper; certhia :§arrniliaris j wings and arms (verses.) 

onions didn't do quite as well as the year before. So this ter, the Rev. M. Sauppe, in Liickendorf, has ma(le the fol­
year I have made $300 off of my four acres. I can assure lowing calculation, intended to prove the emillPllt agri­
you I am beginning to feel very much encourag€d in being cultural and economical importance of til() rearing o.f l111t'H: 
industrious. I havejllst bought twenty more calves. I had Of each of the 17,000 hives to he nwt with ill SaxollY 
to pay $12 a head for thee-e, hut they are beauties, I can tell 10,600 bees fly out per diem-equal to 170 millions-eaeh bee 'l'he tree you. If they do well they ought certainly to be worth in a four times, equal to 680 millions, or, in 100 <1aYH, equal to 
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JUNE 21, 1879.] 
680,000 millions. Each bee, before flying homeward, visits 
50 flowers, therefore the whole assemblage has visited 
3,400,000 millions of flowers. If out of tbe ten only one 
flower has become fertilized, 340,000 millions of fertilized 
would be the result. 

Supposing the reward for the fertilization of 5,000 flowers 
to bc one German pfennig, tbe united bees of Saxony have 
obtained per annum a sum of 68 million pfennigs = 680,000 
marks ($170,000). Each hive represents in this way a value 
flowers of ten dollars. 

J titutifit �tutritau. 
with wrought iron plates, which was done. " Per se" the Prejevalsky's Expedition to Lhassa. 

iron plates were stronger than the original casting, but the If no mishap has befallen the Hussian explorer, Colonel 
whole weight of the patch amounted to about 15 Ibs. As Prejevalsky, he is now pushing across tbe great sandy desert 
the pulley revolved at the rate of six bundred revolutions a traversing the western center of the Chinese Empire, some­
miuute, this unbalanced weight on the rim became by calcu- where in the neighborhood of Suchau. His intention is 
lation as much as 7� cwt. radial force outwards. This sci- to proceed across the marshy Tsaidam district to the Thibetau 
entific result was brought to the knowledge of the practical plateau; then, after joining the usual caravan route from 
men, but they could not see why the pulley would not do Koko Nor to Lbassa, he will proceed as far as the latter city, 
very well if the patch was as strong as the rest of the rim. which is the great object of the present expedition, and if 
The pulley was accordingly run under protest, and hardly possible make an excursion into the unknown country to the 

• � ., .. had the maximum speed been attained before the pulley southeast, where Thibet abuts on the extreme eastern 
PHILANDER HIGLEY ROOTS. flew in pieces, and might have been dangerous to life and Himalayas. He proposes to return partially by the same 

Another of the pioneers in American invention and me- limb. The pulley, undoubtedly, broke. as above indicated, route. but eventually to deviate toward Khotan and Kash­
chanical industry, Mr. P. H. Roots, of Connersville, Ind. by centrifugal force, which, by the unbalanced patch of 15 gar. The cntire journey is estimated to last two years. 
has corne to the end of a long and useful life. Mr. Roots I· Ibs., caused a breaking radial pressure outward upon The expedition is fully equipped with money, firearms, and 
was born in Rutland, Vermont, Nov. 17, 1813. In his fifth the broken rim at the position of the patch of 7� cwt. ammunition, and meteorological and astronomical instru­

year his parents removed to Oxford, Ohio. His mechanical This was quite sufficient to break the rim outward with ments. 
genius dcveloped early. While still in college he experimented cnormous force, so that the pieces flew about the shop like • �. � .. 

with rotary engines, achieving notable results for the facilities fragments of a bursting shell. It will be well for machinists Eight Minutes Under Water. 

for construction at his command. About the same 'time he 

I 
to remember this incident when they have occasion to re- A boy seven years of age was seen to fall from a bulkhead 

developed a plan for raising water by means of the conden- pair fly-wheels. into the Hudson River, June 2. After considerable delay a 
sation of steam, the apparatus, though imperfcctly made, • � • , .. youth named Thomas Berry came to the rescue, and the 

proving quite a success. Natural Enemies 0" the Electric Telegraph. spot where the boy sank was pointed out to him. By a 
After completing his college course, at Miami University, There is, apparently, no apparatus so liable to be inter. plucky dive and a long swim under water he succeeded in 

Mr. Hoots went into business of woolen manufacturing, with fered with by what we may call natural causes ns the elec- recovering the boy, who had been in the water eight min­
his father and two elder brothers. The crude and imperfect tric telegraph. Last week we saw what perils from vermin ' utes, and was apparently lifeless. A successful effort was 

machinery in use at that time was very unsatisfactory to and fungus environ the subterranean wires. Fish gnaw and made to resuscitate him, signs of returning consciousness ap­
him, and much of his time was spent in constructing appli- mollusks overweight and break the submarinc conductors; pearing at the end of twcnty minutes. The officers of the 
aneeR of various kinds to save lahor and do more perfectly while there is at least one instance of a frolicsome whale en- patrol of the water front pronounced this the most remark­
the work that at that time was done almost entirely hy hand. tangling himself in a deep sea cable, to its utter disorganiza- able case of resuscitation after long submergence that had 
Many of these devices were entirely succellSful, and were in tion. It is stated that within the three years ending 1878, come within thcir knowledge, and it was put upon record as 
constant use until thc woolen mill of which he was part there have been sixty serious interruptions to telegraphic such. The happy issue should encourage hope and persi�,tent 

owner was burned in 1875. Probably ltll of them were pat- communication, in Sumatra, by elephants. In one instance, I effort in aU similar cases. 
entable. He early made a model for a power loom, having these sagacious animals, most likely fearing snares, de- .. � ., .. 
a positive motion for throwing the shuttle dcrived from the stroyed a considerable portion of the line, hiding away the The Forster-Firmin Amalgamator Co. 

motion of the lathe itself. Several ycars after he invented wires and insulators in a cane brake. :Monkeys of all tribes In the SCIENTIFIC AMERICAN of November 2, 1878, the 
a ('am motion of a peculiar kind for working the harness of and sizes, too, in that favored island, use the poles and wires Forster-Firmin system of amalgamating the precious mctals 
]lower looms. The arrangement was such that it could be as gymnasia, occasionally breaking them and carrying off was described and illustrated. The first annual report of the 
easily changed to weave any regular fabric, with any num- the insulators ; while the numerous tigers, bears, and buffa- officers of the company controlling the system indicates a 
bel" of le,wes, each of which had a positive motion, and was loes on the track render the watching and repair of the line promising future for it. Machines are now building for use 
entirely independent of the others. The plan was after- a duty of great danger. In Australia, where there are no in Arizona and Idaho, and arrangements are being completed 
wards patented by other parties, and is in successful use in wild animals to injure the wires, which are carried great for their introduction in Colorado and California. It will 
nearly all the mills in the country. He also invented a Jac- distances overland, they are said to be frcquently cut down be remembered that by this process the mercury is atomized 
quard arrangcment for fancy cassimere looms, which was by t·l1e scarcelv less wiid aborigines, who manufacture from b t d '  th . 1 d' d " Y s eam, compresse mr, or 0 er equl va ent me lUm, an 
successfully Ilsed for many years, and probably was inferior them rings, armlets, and other varieties of lillrbaric orna- forced through a stream of pulverized ore. By this means, 
only to the Crompton loom in point of workmanship. ment. It has been suggested as a means of protection in in connection with their system of washing and settling, the 

lIe also constructed a warping mill for woolen goods, in this case, that the posts should be constrncted of iron, when inventors claim to obtain all the precious metal in the ore, 
many respects sllperior in its general adaptation to all kinds the battery could be used to astonish any native climbing and also to recover nearly if not quite all the mercury used; 
of work, warping, sizing, and drying perfectly in one opera- them wl'th felonious intent. th f h b . h k e economy 0 t e process el llg suc as to ma e the sys 
tion. Many other devices might be mentioned, for they .. , • , .. tem profitable with poor ores. 
were, his brother says, all through the mill, and no 'maehine 
was accepted as bei ng perfect, evcn from the best manufac­
tol"ies. unless it could do all he thought it ought to do in the 
hest manner. 

Governor's Island Car the World's Fair. 

The latest site proposed for the World's Fair of 1883 is 
Governor's Island. The island lies in New York Harbor, 
about half a mile south of the southern extremity of the 
city, and is about a mile in circumference. The proposer 

. �., ... 
THE ISTHMUS CANAL. 

The International Canal Congress came to a decision May 
28, adopting by a vote of twenty-nine to sixteen the ',,"yse 
Panama canal without locks. This, project, it will be re-

Between 1856 and 1860, in connection with his brother 
F. M. Hoots, hc developed and perfected the rotary blower, 
�o wi(lely known throughout the mechanical world. Mr. 
Roots, however, was not an inventor only. His knowledge 
of every departmcnt of the woolen manufacture, in which 
he was so long engaged, was uncommonly extensive. He 
waR also 11 great reader, and was widely respected for varied 
Im(] extensive information. In his family and social rela­
tions MI'. nootR was greatly beloved and respected. He 
died Sunday, May 18, 1879. 

says: membered, contemplates a canal, substantially along the 
" Here would be 'room and verge enough,' and to spare; route of the Panama Railway, nearly 45 miles long, with a 

and in the requirements it surpasses in many particulars all tunnel 3% miles in length. To this project the President of 
other suggested sites. Access to the island could be had by the Congress, M. de Lesseps, was committed from the start, 
steamboats by means of a pier which should extend several and it was through the influencc of its projector that the 
hundred feet from, say, the north shore. Specially con- Congress was called. Thc local influence brought to bear in 
structed and arranged ferryboats could ply to the island, its favor was irresistiblc, the result showing a splendid vic-
connecting with New York at its lower part, and bigher up tory of social over civil enginecring. M. de Lesseps immedi-
on the North and East Rivers, and also with Brooklyn , 

_____ • , • , .. ately began the formation of a company to carry out the pro-
Jersey City, etc. The pier would also afford facilities for J'ect, announcing that a first subscription of 400,000,000 Steam on Third A venue. excursions to the Exhibition by steamers from the principal 

A trial of the An .<vamar steam motor was made on the N E 1 d 
francs will be opened simultaneously all over the world " river and seacoast cities and towns of the ew ng an , 

Third Avenue snrface road, June 2. Durin!!.' the day d" about September next. It is to be an essentially popular 
� Middle, and Southern States. This Hect water commum-

several trips were made from Sixty-fifth street to Printing- cation would largely contribute to the success of tbe Fair by 
loan, without government aid or guarantee. The amount 

house f\(lllare, in connect.ion with one of the large open k d f " 11 h of the first SUbscription, of which 10 per cent is to be paid 

car,.,. The conc1uetor said thc motor could have drawn two 
affording quic an no�- at lgumg: as we as c eap means on subscribing, will, M. de Lesseps expects, be more than 
of t.ravel from and to dIstant sectlOns of the country. In d M N th A I t '11 b d' f I or three cars if necessary. As it passed up and down during' addition there might be a bridge of boats across Buttermilk I covere . r. .a an pp e on WI e a l:ec�or � t lC 

the busy hours of the day it attracted a great deal of at- . h '  1 d 'th th h f B kl " company, and WIll be delegated to open subscnptl Ons III the 

tention, and caused no little fri!!.'ht to some spirited horses. 
Channel conne�tlll� t e IS a�:Vl e s ore 0 roo yn: United States. 

� The great obJectlOn to thIS SIte would seem to be the Cl r-
On i'cveral occasions ladies wishing to take a car of the d f h U '  d It is also announccd that M. de Lesseps intends to proceed 

cumstance that the island is a fortifie post 0 t e mte 
'rhinl Avenue line declined , with a dubious shake of the to Panama, by way of New York, to take out the first spade-

States, and not likely to be surrendered for the purposes in-
head , the conductor's invitation to get on board. Others fnl of earth on the 1st of January, 1880. The intentioll is to 

tended. Besides, it would furnish no proper site for the per-
however, showed no hesitation. The en!!.'ineer mana!!.'ed the d S 

have the canal open for commerce before the year 1900; a 
� � manent buildings to be erected by the city an tate. 

starting and stopping on signals from the conductors of the result we reckon to be contingent on clever financial engi-
motor anrl the attached car with apparent ease and prompt- .. 4. � • neering rathcr than on social or civil engineering, great as 
)WSR. Thc motor resembles an ordinary street car in shape,but A Fatally PoUuted Stream. may be the problems thrown upon the resources of the last. 
it is higher and larger. The driving machinery is under tbe A distressing case of wholesale poisoning, through crimi- .. , • , .. 
floor. On the front platf?rm a�e the. sm�1l furnace and nal ignorance or worse, has just occurred in a country 

American Society 0" Civil Engineers. 
llOil(�r. Hcre also the engll1ecr SItS WIth hIS hand on the school in Vermont. The school opened Monday, :May 26" . " 
levpr lIot w'lter is ]lumped into the boiler at the depot II ' 'ld h . t f l 'ttl b 

k The e.eventh annual conventlOn of the Amencan SOClety ' .  , . " and as usual the chI ren got t O1r wa er rom a l e roo f C' '1 E . . . , . . . 
and little fire is nceded to keep it at the steam generating I Th 1 t' d th b d t t f th 0 IV) "ngllleel S WIll be held at Uleveland, OhlO, beglllnll1g , . , , I that ran close by. e teac ler no ICe e a as e 0 e T d J 17 F h

· I' f . 
b 'd I ]loint h t' t It ues ay, une . rom t e 1St 0 tOpICS to e conSI ere( . water and forbade its use; but t e cau lOn came 00 a e or . 

The Iwesident of the railroad company said that the com- d' l' 1 h'l f th h'ld I and the names of those expected to contnbute papers and , .  , " was neglected an 111 a Itt ·0 w 1 e seventeen 0 e c I ren t k t '  I d' . . .  f d' . bl )l'ulY had (letcnninetl to 'ldopt some substitute for horses as 
' . 1 . '11 t t l d' a e par m t Ie Iscussl On, It 18 sa e to pre ICt an enJoya e 

. , � were prostrated WIth a armmg 1 ness, en or we ve ylllg 
d fi bl . D '  h . 

S ·  soon as a satisfactory one could be found. . . th bodies of the dead corru tin so a� �r? t� e meetlll�. urll1g t e meetmg the oCIety 
wlthm a day or tw�, e . 

p . g. wlll VISIt PIttsburg to mspect the government works for the 
rapidly that immedmte bunal was necessary. InveshgatlOn . t f th ' t th t 1 ------ -.......... ��.t-+,-4 .. _-----

Centrifugal Foree and Fly Wheels. showed that a farmer had polluted the stream by the car-

It is not alway� that practical men arc willing to admit casses of a horse and several sheep, and the drainage of his 

1he value and importance of scirntific knowledge as regulat- ' barnyard. A medical investigation resulted in a report 

ing the operations and accidents of a workshop. We had a that diphtheria was the cause of the terrible mortality, ag­
valuable incident of the kind that forced itself upon our no- gravated by poisoned water. Diphtheria in a mild fO.rm 
ti(�e. says a foreign contemporary. a few days back. A large had been in the vicinity, and four eases were known to eXIst, 
)lulley or rigg(�r, :l fcet in diameter, and very wide. was split so that water poisoned by barnyard drainage and putrid car­
across its rim hy carclcssnpss in unloading ; at the same time casses of dead animals was just the thing to feed the disease 
it was not i(�('d that two of the arms out of six were cracked into the development of the terrible disaster. One would 
hy contraction in c00ling. In order, however, to save ex­
pense it was proposed to patch the broken rim of the pulley 

think that the putrid carcaSses would suffici,mtly account 

for the fatal pollutioll of tbe water. 

Improvemen 0 e flver a a p ace. 
.�., .. 

.Tames Orton Woodrnff'. 

Those who were intcrested in the Woodruff Scientific Ex 
phdition will be pained to hear that its projector died at his 
residence in this city, June 4, of brain disease, brought on by 
the care, anxiety, and overwork connected with his great 
enterprise, which was temporarily abandoned May 8. Mr. 
Woodruff had just developed a new plan, which had been 
accepted by Prof. Clarke and ot.hers interested, when in­

flammation at the b�w.J of the brain termiuated bis life 
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IMPROVED FINISHING PRESS. 

The engraving represents an improved machine for finish­
ing textile fabrics, invented by Mr_ Houston_ In machines 
of this kind the goods are generally passed between drums 
heated by steam, and are, besides being exposed to pressure 
and heat, subjected to a longitudinal strain in passing from 
one set of drums to the other. Besides that the heat to 
which the different portions are exposed is not equally di­
vided, some parts being overheated and sometimes burnt, 
while others are not even completely dried. These disad­
vantages Mr. Houston claims to have overcome in 
his machine. 

There are two large drums, A and B, through 
which steam circulates. P and R are toothed wheels 
firmly connected with the drums. They are acted 
upon by cam wheels, 0 and p, respectively, on the 
shaft, n. Both cam wheels may be withdrawn and 
replaced again in position by means of the sliding 
collars, M and N. II and I are friction pulleys. 
The shaft, n, is turned by an endless screw and 
toothed wheel, receiving their motion from a belt 
and pulley. The collars, M and N, and the cam 
wheels, 0 and p, turn the drums in opposite direc­
tions ; one cam wheel only works at a time, the drum 
not aetcd upon by the cam wheel being carried along 
by the friction pulley. Thus the operator is en­
abled to change the motion of the drum as often as 
necessary. From the drum, A, to the drum, B, a 
long sheet or band of copper or steel extends, and 
alternately winds and unwinds round both drums, 
carrying the goods along. The fabric is unrolled 
from a cylinder, T, moved solely by the tension of 
the goods as they are rolled on the cylinder, B. The 
copper band is heated on the cylinder, A, and 
catches in descending the sheet of cotton, linen, etc. , 
and rolls up along with the same on the cylinder, B.  
Thus the entire surface of the goods comes in con­
tact with the heated metal, and is equally exposed to 
the pressure exerted by the concentric sheets of cop­
per. The goods are in no way strained, but sub­
jected to heat and pressure only, and all folds are 
effectually removed. 

Very little attendance is necessary ; one man can 
attend to several machines.-Musee de l'Indllstrie. 

----_ . .. _ .... -----
MILLING MACHINE. 

We give a perspective view of a handy type of 
self-acting universal milling machine constructed by 
Messrs. Green wood and Batley, of Leeds. As will 
lJe seen from our engraving. which we take from Eng/neer­
inp, the machino has a dcep bed supported on two short 
standards, and having cast in one piece with it the upright 
which carries the milling headstock. This headstock has a 
vertical traverse of about 10 inches, and it is provided with 
a self-acting downward feed. On the milling spindle is a 
gun metal spur wheel, into which a wrought iron pinion 
gears, this pinion being on the same shaft as a belt pulley. 
The milling saddle also carries a pair of idle pulleys, and 
the driving belt passes round these and the pulley on the 
pinion shaft, in the manner shown by our il-
lustration, the mil ling headstock being thus 
frce to be movcd up or down withont inter-
fering with the driving gear. 

Thc milling saddle, which has a self-acting 
feed and stop motion , and the horizontal tra­
verse of which is about two feet, moves on a 
sl ide formed on the side of the deep bed of 
the machine. On the saddle is mounted an 
accurate dividing motion, with thirteen rows 
of holes gearing up to 144 divisions. The 
dividing motion carries on its top a four 
jawed chuck taking in articles up to three 
inches in diameter, and also sufficing to hold 
a vise or other mountings. The machine is 
altogether a very handy one, suitable for a 
variety of work. We may add that one of 
these machines was exhibited by the makers 
at the Paris Exhibition last year. 

... . .  " 

Morocco. 

Philadelphia stands at the head of the mo­
rocco trade of the United States. The amount 
of this kind of leather made by the thirty-two 
firms engaged in the busincss is placcd at 
$4, 000, 000 annually. During the busy season 
1 ,080 dozen goat skins are daily turned into 
morocco ; this would require at the rate of 
4,000, 000 skins  a year. 

The tradc has gone through the financial 
crisis and recovered therefrom, notwithstand­
ing the heavy losses. TIle sales for the season 
now over are ahead of those for the same 
period last year, and have been fairly satis­
factory. The dcmand for brush kid has been 
heavier during the past season than was ever 
before known in the history of the morocco 
trade. The skins used are Tampico, Cape, 
Cura,ao, and South American, known as soft 
stock, and Patnas, Madras, and Cawnpore 
Madras, classed as hard stock. These terms 
are applied to the condition of the skin in the 
hair and before tanned. Of late years the 
European skins have been largely worked into 

J'titutifi t �mtri tau. 
cheaper moroccos. Brush and glazed kids, bright and dull 
pebbles, maroons, and straight grains, both black and in 
fancy colors, are the designations by which most of the mo­
roccos made are known. 

The tanning is done in the old way, and by what is 
known as the " bag " process, in which the skins are first 
sewed by hand or machine and the sumac and sumac 
liquor forced inside. The open tan process, by which sys­
tem the skins are hung in th,e liquor. is being gradually 
adopted. Machinery is largely employed in the tanning and 

THE HOUSTON ROTARY FINISHING PRESS. 

finishing of moroccos, excopting on the finer grades, in 
which the work is still largely done by hand. With the 
general introduction of steam the drying of skins i s  greatly 
facilitated, and there is no such enforced dependence upon 
the eccentricities of the weather as was the case years ago.­
Shoe an(l Leather Repo'rter. 

4 _ e J " 
CEMENT Fon COA'l'ING ACID TUOlTGHs.-"Melt together 

1 part pitch , 1 part resin, and 1 part plaster of Paris 
(perfectly dry). 

UNIVERSAL MILLING ltIACHINE. 

[JUNE 2 1 ,  1 879. 
A NeU' Wind Engine. 

Mr. W. Thomson, Professor of :Mechanical Engineering in 
the Iowa College of Agriculture, describes, in the College 
Qllarterly, a new windmill, which has been recently con­
structed and put in use at the above institution. 

From the following description any mechanic can con­
struct a windmill on the Professor's plan, and according to 
his testimony it is an entire success. 

Previous to the fall of 1878, the water was forced to the 
several departments of the college by a No. 7 Knowles 

pump, running on an average of four and one half 
hours each day. The height to which the water has 
to be raised in the main building is 106 feet 7 inches 
-the amount reqnired here being about 6,000 gal­
lons in twenty-four hours ; the other departments 
require about 2,000 gallons in the same tim e, which 
has to be raised to an average height of about fifty 
feet. The cost by this system (coal delivered at the 

.
well for $3'. 20 per ton, and firemen's wages being 
61 cents per day), averaged about $45 per month. 

It is evident that a wind engine would do this 
work cheaper than steam, since, in raising water, 
there is no objection to a variable motion. From a 
study of the various kinds, and their construction 
as to efficiency and durability, says Professor Thom­
son, it was evident that the greatest efficiency of the 
acting cylinder of wind was not reached by the 
mills in use at the present time. We therefore con­
cluded to construct one that would fulfill this con­
dition as nearly as possible. Knowing the amount 
of work tt') be done , and allowing for friction in the 
pipe, at,,] for waste and leakage at the different points 
along the line from which water is drawn, and as­
suming the velocity of the wind to be fourteen feet 
per second, and that the efficiency would not be less 
than thirty-three per cent of the acting cylinder of 
wind, it  was shown by calculation that a wheel 
eighteen feet in diameter would do the work and 
furnish an ample supply as long as the above velo­
city was maintained. During the fall and winter 
this wheel was m ade and set in position ready for 
the work in the spring. The construction is as fol­
lows : The arms are eight in number, made of wood 
and bolted to a spider which is keyed to the crank 
shaft. The pieces to which the vancs are fastened 
are circular arcs of iron, and are fastened to the 
arms  by being bent at the ends radially and toward 
the center ; bolts passing through these ends and the 
arms, thus fastening them securely together. There 

are sixty-four vanes, seven feet long, four and one half inches 
wide at the center end, eleven inches at the tips, and are 
fastened to the circular arcs by clips which are riveted to the 
vanes and bolted to the circular arcs. The vanes are made 
of iron for the following reason : In ordcr to get from the 
wind the greatest amount of work, they should be curved or 
twisted from the center to the tips, the amount of twist de­
pending upon the length. They are also made slightly con­
cave on the face, in order to cause the stream of air to leave 
the vane at as near a right angle as possible to the direction 

that it has when it first strikes it, and thi s 
curvature can be morc readily given to iron 
than to wooden vanes. By making the clips 
of the proper length the desired amount of 
twist was given to them, the angle at tbe cell ­
ter being about 45° and at  the  tips 25'  to the  
plane of  rotation. That this form of Vanf' i s  
instrumental in taking from the wind the  
greater part of i t s  l iving force, is evidcn t from 
the fact that back of the wheel, even when a 
high wind prevails, there is but little motion 
in the air discernible. In order to make the 
wheel strong and rigid, it is trussed by half 
inch rods in front and back of the arms. The 
shaft is two and one-eighth inches in diame­
ter, and has a crank forgcd on it with bearings 
on both sides of the crank. These bearings 
are on a large hollow cylinder, through which 
the connecting rod passcs to the pump rod, 
which is  made of one inch iron pi pc and an­
swers well, as it can be readily connected and 
disconnected when desired. 

The pressure on the pump due to the height 
is 48 1b. per square inch ; this is shown by 
calculation and also by a pressure gauge at 
the surface of the water in the spring. This 
gives a pressure on the crank of 336 lb. , the 
diameter of the pump barrel being 3 inches 
and stroke 6 inches ; the force of the w ind at 
the assumed velocity and efficiency would be 
560 lb. , and the corresponding velocity of ro­
tation is about twenty revolutions per minute ; 
amount of water raised, twenty barrels per 
hour. The amount of water raised is much 
more than these figures would indicate. It is 
also evident from the performance of the wheel 
that a less velocity than that assumed will run 
it, and it is often remarked that that mill will 
run without wind. 

If only one half of the ahove result was 
obtained, it would still pay to run the mill in 
connection with the steam pump ; but since 
the first of March, the amount required has 
been furnished by the mill with the exception 
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of a few hours' run with the steam pump. The amount 
saved over the old system is not less than $35 per month. 

The problem of economy so far, then, has been solved 
and that of efficiency practically demonstrated. 

.. � . . . 
Moss on Grass L awns. 

It is generally thonght that a damp, undrained bottom 
is the cause of liOfS on grass lawns, but by some it is regarded 
as proceeding in a great measure from poverty of the soil, 
for where grass grows freely this parasite is rarely if ever 
found. 'I'o effect a riddance of this pest 
there is nothing equal to fresh-slaked lime and 
wood ashes mixed-so writes a correspondent 
in Land and Water-which, he states, not 
only kill it and cause it to shrivel up, but 
have a most beneficial result on the lawn by 
stimulating the natural herbage. Where this 
is really poor and needs assistance I would 
strongly recommend the use of both the above 
named, together with the addition of soot and 
finely sifted soil, which mixture is far better 
than guano, nitrate of soda, or other patent 
manures, that force too much growth for a 
t ime, only to be succeeded by increased ex-
haustion soon after. The first proceeding, 
however, to cure a mossy grass path should be to scarify 
it well over with an iron toothed rake, followed by a 
good sweeping after with partly used-up brooms, which will 
make way for seeds to be sown, and these should be worked 
in by using the rake as before. This done, the soil mentioned 
and the ingredients with it will then come in for affording 
an additional covering, under which it will germinate, and, 
once through, make rapid progress. 

.. .  0 1  .. 

Etna in Erupt i o n .  

At the beginning of the current month great anxiety pre­
vailed with regard to the rapid increase in the volume of lava 
pouring out of the craters of Mount  Etna. Craters had 
formed on two slopes, and a double eruption was in progress. 
On the night of May 28 a number of brilliant balls of fire 
were thrown to a great height and burst aloft like rockets, 
emitting a fiery showcr. 

Later, fresh craters opened, endangering Bianca Villa, 
Randazzo, and Castiglione. Clouds of ashes overhung Pied­
mont, which was in almost total darkness. The Ad Reale 
and Catania Road was blocked and considerable damage had 
been done. 

By the 2d of June a considerable portion of the bed of the 
Alcantara River had been covered by the lava. The damage 
to agriculture was already very serious. The inhabitants 
hall been forced to abandon the village of Majo. :Many large 
and valuable cstatcs had been destroyed. The four main 
craters continued to pour forth streams of lava, while many 
of the smaller ones had become inactive. The stream of la va 
which had interrupted the road at Passa Pesearo was half a 
mile wide and a llUndred feet deep. 

.. . . . . 

IMPROVED WINDOW CORNICE. 

Any one who has had occasion to change his residence 
knows too well that what will do for one house will not an­
swer for another. The furniture, carpets, and fixtures need 
remodeling to adapt them to their new situation. Not the 
least among annoyances is the variation in the width of win­
dows,  necessitating a change of shades and curtains and also 
of cornices, the latter being usually fully as expensive as 
either of the other items, and incapable of being adapted to 
a window narrower or wider than it 
was originally designed for. 

To obviate these difficulties as wcll 
as to enable makers and dealers in win­
dow cornices to fit any kind of window 
without making a cornice especially for 
it, Mr. James ,V. Campbell , of No. \) 
Baxter street, New York city, has de­
vised the extension cornice shown in 
the accompanying engraving. 

It consists of two thin mOUldings, 
fitted one over the other, and arranged 
to slide and thereby lengthen or shorten 
the cornice to adapt it to any window. 
The vertical pieces or trusses are at­
tached one to the inner end of each 
sliding piece, and they arc spl i t  at their 
upper ends, an d provided with a clamp­
ing screw, by means of which the parts 
may be fixed after they are properly 
adjusted. The trusses arc lin cd with 
felt or flannel, as shown in Fig. 3, to 
prevent marri ng the face of the mould­
ings. Fig. 1 shows the cornice closed 
together. In Fig. 2 it is represented as 
extended. 

These cornices are not restricted to 
any particular style of moulding or 
finish, and their form is always sym-
metrical . Further information  may be obtained from the 
patentee, whose address is given above. 

... 4 . . .. 
THE MEXICAN EXHIBITION TN DOUBT.-The work of pre­

paration for the proposed Mexican Exhibition has been 
stopped, and it is believed that the Mexican Cabinet has 
determined to abandon the enterprise for lack of means, 

J titutifit jutttitau. 
NEW COMBINATION TOOL FOR MERCHANTS. 

The accompanying illustration will scarcely need explana· 
tion, as the merits and usefulness of the article will readily 
be seen by those wh6 have frequently to pack or open boxes 
or packages of merchandise. The tool combines in very 
simple form a hammer pincers, and wrench. When it i s  
used as  a nail extractor a driver, which is n ot shown in  the 
engraving, is used for forcing the jaws into the wood. 

This tool secms to combine tho advantages of the more 
costly implements for a similar purpose. It was recently 

SMITH'S COMBINATION TOOL. 

The great advantages possessed by this implement over 
others of its class arc that it may be used without bending 
the back, and mnch less force is required to work it. 

The general appearance of the scuffle hoe is shown in the 
engraving. The blade is diamond·shaped,  and is cnrved, 
having its convex surface uppermost. The edges are beveled 
or sharpened, and the curved shank which receives the 
handle is secured to the center of the blade. 

This invention was recently patented by Mr. T. V. Mun­
son, of Denison , Texas, from whom further information 

may be obtained. 
.. . ... 

Ell'GINEERING INVENTIONS. 

Messrs. Philo A. and Ira S. Knapp, of Dan­
bury, Conn. , have inven ted an improved cut­
off for steam engines in which the valve is 
arranged so that it will close the live steam 
port at one third, half, or two thirds of the 
stroke, while the exhaust port remains open 
to the end of the stroke. 

An improved railroad gate has been pat­
ented by Messrs. Henry Hahn and Anderson 
L. Gaston, of Gainesville, Texas. It is in­
tended to fill up the gaps in fences el Ossing 
the railway t rack. It is lowered by the pass· 

patented, and is being manufactured by Messrs. W. K. ing trains from either side, and is raised as soon as the train 
Smith & Co. , of Kirkville, Mo. has passed over it. 

.. . . I • Mr. Henry Ruse, of Baltimore, Md. ,  has patented an im-
A NEW SCUFFLE HOE. provement in railway ties. In a track formed with these 

The improved implement shown in the accompanying en- ties two permanent clamping lugs of any one tie project in 

graving is designed to take the place of the ordinary hoe in the same direction, but are arranged upon opposite sides of 

various gardening operations, but it is more especial ly the rail from the permanent lugs of the next tie. The in­

adapted to such work as the cultivation of the strawberry ventor also provides a peculiar locking device, by which im-

and other similar plants, and t() weeding onions, etc. portant advantages are secured . 

MUNSONIS SCUFFLE ROE. 

The implement bas been used for a number of years by 
the inventor in his own market garden, where he has proved 
to his own  sat.isfaetion that the men who nse it can accom­
plish three times the work possible with an ordinary hoc. 
It may be used as a subs oiler, as it will readily break up the 
soil to a depth of five inches without great exertion on the 
part of the user, and it is stated that it is not at all difficult 
to make, in ordinary soil, strokes of five feet. It answers an 
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CAMPBELL'S IMPROVED WINDOW CORNICE. 

excellent purpose in weeding onions and other plants grow­
ing in drills or rows, as it completely uproots the weeds and 
renders unnecessary any work with the hands. As a straw­
berry hoe it may be pushed around and under the vines with· 
out injuring them, and by inverting the blade it forms an 
efficient runner cutter, and it may also be used to set run­
ners to root. 

An improved car coupling has iJeen patented by Mr. Geo. 
W. Cushing, of Sedalia, Mo. The object of this invention is 
to furnish a more efficient and durable substitute for the 
plate springs and other devices that are now used on that 
class of draw hooks that require side pressure to retain them 
in position. 

----------__ .�.�.�I� .. �-----------

Color Blindness. 

That the prevalence of color blindness among railway em· 
ployes, and the consequent danger, were not overrated by us 
in our early articles on this subject, continues to receive 
abundant confirmation. Dr. Keyser, of Philadelphia, ac­
cord ing to the R(Lilway Review, has examined the eyes of the 
train hands of three Philadelphia railways, and finds that 
three and one half per cent are color blind. These cannot 
discern the difference between colors ; and in addition there 
are eight and one half per cent who can d istinguish colors, 
but cannot distinguish shades of the same color apart. There 
are thus twclve per cent who have not that quickness and ac­
curacy of perception of colors which should be considered 
absolutely necessary in the railway service, as long as signal­
ing is done by means of colored lights. It is fair to presume 
that general investigation would show about the same 
results. 

. ' . 1 " 

A Great Russian Telescope Projected. 

At a meeting of the Naval Institute in Washington, May 

29 Professor Newcomb stated that he has received letters 

fr�m Otto Struve, Director of the Pulkowa Observatory, 

announcing that the Russian Government has voted 250,000 

rubles for the construction of the largest telescope that 

can be advantageously made, including the building in  
which to mount i t .  The object glass 
is intendcd to be between thirty inches 
and three feet in diameter, if the glass 
makers find it practicable to cast a disk 
of this size of the necessary evenness 
and purity. 

It has not yet bcen decided who shall 
undert.ake the most difficult part of 
the work, the grinding of the glass ; 
and before deciding it Strune intends 
to visit this country in order to examine 
the Washingt.on and other great tele­
scopes made by Alvan Clark & Sons. 
He will probably arrive here for this 
purpose some time during the summer. 
Should his examination prove satisfac­
tory he will be ready to open nego­
tiations with the Clarks for the work 
if he is sure it will be done enough 
better to warrant the risk of sending 
the glass twice across the Atlantic. 

.... 

Molecular OscUlations. 

M. Raoul Pictet, of Geneva, one of 
the two chemists who not long ago 
were so hrilliantly successful in lique­
fying hydrogen, has recently been en­
gaged ill researches which deal with 
some of the most delicate problems in 

molecular physics. He has endeavored to determine the 

length of the molecular oscillations of a body subjected 

to the action of heat. No explanation is given as to the 

method of calculation employed, but M. Pic let arrives at 

the remarkable result that the product of the length of 
molecular oscillation by the temperature of fusion is con· 
stant in all solid substances. He adds that the higher the 
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tl;lllperature, the shorter are the oscillations. Here are the iron rod being made several times more massive than the I components thereof are not crystallized substances. A s  
some o f  the figures : Selenium, 3 '7, lead, 3 '3, zinc, 3 '5, copper rod, it will require a proportionally greater quantity this was contrary t o  the opin ion held by certain authorities 

' 1  3 8 3 4 Id 3 4 ' 3 3 I ' 3 6 of beat to increase its temperature. Taking these considera- on such matters, he had been led to give the subject further 81 ver, " copper, " go , " Hon, " p atlllum, ' .  . 
These numbers are eVidently near enough together to war- tions into account, Mr. Brough finds that the sectional area consideration, and he was now preparcd to sustain his origi­
rant the statement that the law of constancy is here verified of an iron rod should be to the sectional area of a copper rod nal assertion, although it was at first based simply upon 
with conditions of exactness comparable to those which in the ratio of 8 to 3.

' 
For the same efficiency iron rods are i analogy. He beli eved that in the inorganic, as in the organic 

Dulong and Petit  declared satisfactory III their researches · therefore cheaper than copper rods. kingdom, no plastic substance is crystallized. The substances 
on specific heats. - I . .  .. pholerite and necrite, which have indeed the same quantita-

PREVENTIVE FOR SLIPPING BELTS. tive and qualitative composition as the plastic kaolinitc, are 
Mechanical engineers and uscrs of machinery know only indeed crystallinc, but tbcse are simply cases of polymcrism. �ECENT �CHANICA:t. IN�ENTIONS. 

too well that all bel ts slip more or less, thereby occasioning . In the course of his investigations on the nature of clays l ie 
A machllle for �aymg b�nds or !>tfl�es of color around a loss of both power and motion as well as the wcaring of had studied the sediment thrown down by slightly turbid 

broom handles, which does Its work rapidly and neatlr, h as 
I the belt. Several remedies have been suggested and tried river water. If portions of this substance be again dissolved 

been paten�ed �y Mr. Solomo n Lang, of Schenectady, N. y, I such as the application of rosin and other adhesive sub- and the red eposit examined under microscope, it  w ill be 
The maehme IS fitted t o  carry two handles and t.wo sets I t es to the bel t or I)ulley but none of them so far as we found to " resent the appearance of starch. The grannies are f " . 1 h'l 

s anc , , t-' o stnpI Dg brushes, which act alternate y, so that w I e one " ware with the exception of t he dcvice shown in thc transparent, and may be examined by polarized light, when 
handle is being stripe'd  the other may be removed and reo :��:mpa;ying engraving, have proved of any practical it will be found that they are not  at all crystallized. F urther 
placed by another. value In fact the application of adhesive substan ces is investigations of the subject are promised. 

Messrs. A. H. Simms, of Nixburg, and J. L. Porter, of 
. 

.. , • , • 
Rockport, Ala. , have paten ted an improved rope measur Em.lgratlon to tbe United Stat.es. 
ing machine. It consists in the arrangement of a measuring Probably from its comparative nearness, and the social 
wheel provided with an alarm device for indicating its revo· and personal freedom it promises, as well as from the fact 
lutions, and in a semicircular receptacle for containing the that so many of the working classes have " some fri end or 
rope to be measured. brother there, " emigration to the Transatlantic RepUblic has 

1I1r. Joh n G. Meeker, o f  Danbury, Conn . ,  has patented an always been much in excess of that to our own colonies, 
impro ved machine for filling and hardening hat bodies and even to the adjacent Dominion. But for some years there 
other fabrics. The invention consists in  forming ribs of has been a great commercial depression i n  thc Un i ted Stutes 
hempen rope upon the oppos ite w orking faces of tbe filling as i n  the United Kingdom, and during the past quinquennial 
roll and apron of a machine for fitting and hardening hat period as much slackness in emigration as in every thing 
bodies. else. The turn of the tide has, however, come at last, and 

.. , • , • it is doubtless a sign that a decided improvemcn t has sct in 
Am.erlcan Hardware In British Colo nies. over the water. Both from the Clyde and Mersey, as well 

The Ironmongel' continues to lecture the English manu· as from other less important havens, flocks of emigrants arc 
facturers for their apathy in not bestirring themselves to pre- leaving these shores. Nearly 1 1 , 000 persons l eft L iverpool 
vent the introduction of American manufactures into the to go into voluntary exile last month, o f  whom 8,D3 t w ere 
British colonies. bound to the United States, 1,n3 to British North Ameri ca, 

There would appear to be much reason,  says the editor, for and only 48 to Austral ia, 6,015 altogether over t hose o f  
fearing t h a t  English manufaeturcrs are n o t  e v e n  y e t  fully March, and 4,090 ovcr the correRponding month of last year;  
alive to the extent and nature of the competition they have while during the present May there is every prospect of 
to meet and fight. Through our own columns, for instanec, numbers leaving several thousands in excess of th e  C01'1·e· 
attention has repeatedly been call1'd to the su bject, and we sponding month for many years past. Of the April emi· 
have been careful to give, from time to time, the latest and grants, 5, 348 were English, 1 ,546 Irish, and only 58 Scotch. 
most authentic information obtainable. It has been shown -iron. Fig. I.-SUTTON'S PATENT PULLEY COVER, more than once that our colonists in Australia, New Zealand, 
the Cape, and elsew here are rapidly developing an amount 
of husiness in American hardware wh ich was not even con- productive of a direct loss of power, and injury to the belt. 
templated hal f a dozen years ago. They arc w ell and at. To secure tbe required amount of friction by tightening the 
tcntively served by the manufacturers of t he Un ited States, belt brings greater p ressure and consequent friction upon 
and appear to be disposed to  transfcr to them many of their the journals and increascs the "train and wear on the belt. 
commiSSIOns. They tell us directly, or indirectly, that they The pulley cover shown in the engravings is designed to 
are more thoroughly satisfied by their new providers than obviate all of  these difficulties and greatly i ncrease the trans­
by our own traders, and wc cannot blame them, t herefore, mitting capacity of both belt and pulley. It is simply a flat 
if they continue to d ivert their favors into transatlantic endl ess band of elastic rubber and canvas, made about one 
channels. They WOUld,  and do, prefer to have Engl ish

' 
inch t o  the foot shorter than the circumference of the pulley, 

made goods of all kinds, but they fi n d  t hat the patterns, with thc inside face nnvulcanized. It is stretched around 
finish , and packing of the Americans are frequently so su. the pulley and cemented

. 
fast. 

. . 
perior that they are literally compelled to cease doing husi· T�e manner of app�Ylllg the cover IS shO\�n III the en­
ness with us. In not a few instances th ey still send their gravlllgs. After clean lllg the pulley the cover IS clam ped to 
inctents to England, but they spec ify Am erican goods, and : the u pper part of the pulley by means o f  an ordinary hand 
decl ine to be put off with any others. They are, as our II screw, then a number of rods arc inserted in the cover and 
correspondent tells us,  often charged nothing for paekag-cs, . placed against the rim of the pulley, as shown in Fig. 1. 

and have e verything so carefully wrapped up or boxed, I Thrc� or more men, taking on
.
e rod i ll each hand, stretch t�e 

marked, and labeled, that they find far less trouble i n  rc- I c�venng outw ard and place It on til(' pulley, as shown III 
tail ing the goods than those sent to them from this  country. Fig. 2 ;  then all of the rods but one are removed, and the 
We have before remarked that there is not the sl ightest 
reason why this state of things should continue. We are 
able to compete successful ly with the whole of the outside 
world, either as regards quality, quantity, or p rice, and it 
ought not to be publicly stated tbat we do not do so. W c 
have every advantage on our side, an d it is n othing less than 
a notorious scandal if wc neglect our opportunities any 
longer. As a nation we arc compelled t o  manufacture. and 
inasmuch as we produce i m mensely in excess of Ollr intern al 
consuming powers we must continue to export the surplus. 
It is ,  therefore, not merely our i n t erest ,  but an absolute ne· 
cessity, that we shoul d consult the tastes and requirements 
of our customers, and by the exercise of enterprise, tact, 
and progressive tenrlencics, keep oursel ves i n  that foremost 
position we have so l ong held. The time for apathy, indif· 
ference, and adherence to obsolete patterns or practices has 
gone by, never to return.  The recognition an d full ap pre­
ciation of these facts ought to be sufficient to put our manu· 
faeturers and merchants on their mettle to such an extent as 
to render the continuance and repetition of these complaints 
impossible and unnecessary. 

... . . . .. 
Copper a n d  Iron Lightning Conductors. 

What should be the relative sectional areas of lightning 
rods in order that n either metal should be more l iabl e to 
fusion by the passage of an clectrical discharge through it 
than the othe r ?  Mr. R. S. Brough (whose recent death in 
India we regret to announce) has answe red this question in 
the May n um ber of the Philosopl!ical Magazine. The relation 
usually given-viz . .  that an iron rod should have four t imes 
the sectional area of the copper rod-is based on the fact that 
copper conducts electricity six times as well as iron, while 
the melting point of iron is about 50 per ccnt higher than that 

() of copper, and 
1

'
5 

= 4. This simple treatment is incomplete, 

because it neglects the following importan t factors : ( 1 )  The 
i n fluence of the rise of temperature in  in creasing the electri· 
cal resistance of the metal ; (2) the difference hetween the 
specific heats of the copper and iron ; and (3) the fact that 

Fig. 2.-PULLEY COVER. 

hand screw is taken off ; cement is placed betwecn the cover 
and the pulley as the remaining rod is rolled around the pul­
ley under the cover. Whcn all sides of the pulley have been 
cemented the rod is removed, and the cement is allowed tll 
dry. 

The man ufacturers assert that this cover effects a great 
saving in power. and that a pulley having this cover applied 
has at least double the capacity of a plain pulley of the same 
dimensions. 

Further particulars may be obtained from Joseph 
Woodward, room 11 ,  55 Liberty street, New York (P. O. 
box 3419). 

The Nature of' Plastic SUbstances. 

At a recent meeting of the Philadelphia Academy of 
Natural Sciences, Dr. Koenig re ferred to a statement made 
by him some time ago whim speaking of the composition 
of the so-called mouutain soap of California, that the plastic 

Phosphorescent Photographs. 

To Mr. W oodbury's inven t ive ingenui ty we owc this  plan, 
which has been tested, and is a pmctieal success. T h e  
method he employs is k n o w n  as the " dusting-on " process. 
It consists in coating a plate with a p repamtion of (lc x trine,  
honey, and bichromate of ammonia, which, cxposcd under 
a negative, beeomes hardened, where it  is subjected to the  
action of light, through the transparen t parts of the nega· 
tive, remaining tacky where it is protected from the act ion 
of l ight by the denser parts of the n egative. After exposme 
under a n egative, the film, as it will be seen, is tacky ill the 
lights of the picture, but hard and dry where light has acted 
on the shadows. The lights are therefore adhesive an d  
tacky, retaining any fine powder which is dusted in o r  
rubbed i n t o  t h e  moist surface.  At this point comes i ll the 
essential novelty. The powder to be used must be a phos­
phorescent su bstan ce. One of the best known and a vailable 
i� sul phide of calcium. A powder of this substancc is applied 
to the image formed on the ad hesive film, and sticks to it in 
due gradation of the tackiness, as regulated by the action of 
light which passed through the negative. An image of sul­
phide of calcium i s  thus formed, which, the powder being 
nearly white,  is scarcely visible by daylight, but i f  the image 
hc submitted for a time to sunlight, or bright daylight, or 
brilliant artificial light, and then taken into the dark, pre­
SC'lltS a luminous picture, somewhat startling, indeed, in the 
case of a portrait. 

A variety of substances possess this phosph orescent qual·  
it.y : sulphides of barium, cal cium, and strontium di�playin g  
it in t h e  most marked degree ; fl llorspar, carbonate of I i m e ,  
pearls, diamonds, phosphate o f  lime, arseniate o f  l i m e, and 
other substances, all showi ng i n  their dcgree th is  capacity of 
absorbing light and radial ing i t  in the dark. The Bologna 
stone, consisting of sulphide of barinm, displays this pro· 
perty in a marked degree. The old Italian cobbler to whom 
tradition assigns the discovery of the property of  this stone, 
and its use to aston ish his friends and neighbors, prepared it  
by heating red hot with charcoal a piece of sulphate of 
baryta, found plentifully in th e ncighborhood o f  Bolog n a. 
Sulphate of baryta made into a firm paste w ith gum, or w ith 
flour and water, and calci n ed, will produce the substance. 
It should be kept sealed in a stoppercd bottle. 

The phosphorescent property has been utilized i n  America 
for the production of Inmi nous clock and watch faces, wh:ch 
readily show the hour i n  the dark. Professor Morton, in the 
SCIENTIFIC AMERICAN, points out the possibility of super­
seding gas or other incandescent substances as means of illu­
mination by ha·ring the walls o f  a room treated with a phos· 
phorescent Rubstance, which might absorb sufficient light. 
during t.he day to serve for illum ination at n ight. D r. Phip· 
son points out that a whitewashed cottage exposed during 
the day to strong sunlight sometimes shines at night with a 
brilliant phosphorescent light ; pure lime or a mixture of 
lime and n itrate of lime possessing the property in question. 
The substance used in preparing luminous clock faces is sul­
phid e of calcium, sometimes known as Canton's ph osphorus, 
Canton having prepared it by heating a mixture of t hree 
parts of calcined oyster shell s  with one part of sulphur to an 
intense heat for an hallot, It. iliay also be formed by heating. 
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gypsum with charcoal. 
rays are most active in 
tluorescence. 

The most refrangible or actinic without affecting the light supply of the other rooms. In 
producing this phosphorescence, or the .left hand rooms there are at m m' m" cords or handles 

Mr. Woodbury, so far as we know, is the first to give this 
property a practical purpose in photography. He applies 
the sulphide of calcium in powder to the image formed by 
light on a surface possessing an elective degree of tackiness, 
and the image being so formed and submitted to the action 
of sunlight, or even a good artificial light, presents a lumi­
nous picture in the dark. Used with judgment, such por­
traits may be found very interesting, while, perhaps, noth­
ing could be more ghastly than the unexpected presentment 
of such a portrait of a deceased friend. 

To those of our readers who may desire to study the ques­
tion of phosphorescence generally in connection with this 
subject, we cannot recommend any better assistance than 
the very interesting work on " Phosphorescence, or the Emis­
sion of Light by Minerals, Plants, and Man,"  issued by Dr. 
Phipson a few years ago. -Photograpltic New8. 

PRACTICAL DIVISIBILITY OF THE ELECTRIC LIGHT. 
[Continued from fir8t page. ] 

A single electric lamp placed ncar the current generator 
supplies light for a building or a street. This lamp is sur­
rounded by a system of lenses and reflectors forming a 
chamber of light, as represented in Figs. 2 and 3. These 
lcnRes concentrate the whole of the light into as many beams 
of parallel rays as there are faces in the chamber. In this 
forll! the light may he projected through long distanccs. 
The intensity of the light when not condensed is inversely 
proportional to the square of thc distance from the source of 
light, hut wheli the light is projected in parallel rays and is 
prevented from radiating, its intensity remains unchanged, 
cxcept perhaps a small loss by the absorption of the atmo­
sphere. 

From every face of the chamber of light a box or pipe 
projects, which incloses the light beam. These pipes are 
Jai(l along the streets, as seen at T in the larger engraving, 
and they are placed along the walls and floors of the build­
ing. 

At every side street a smaller pipe branches out of the 
main one, and at their junction there is a reflector, which, 
by its size and position, will divert into the side street any 
desired percentage of the entire light. By means of this de­
vice every street in a city may be provided with one or more 
pipes carrying a certain amount of light that is always con­
trollable by mercly changing the position of the reflectors. 
This arrangement may be compared to valves and water 
gates of a system of water distribution. 

Service pipes lead from the street pipes to the lamp posts 
and to the lmildings, and at the intersection of the service 
pipes with the street mains there is a reflector, the size of 
which will determine and control the amount of l ight sup­
plied hy the service pipe. 

The larger cngraving shows, at T, the street main pipe 
and light beam, A. B is a reflector or totally refracting 
prism, which sends a portion of thc main beam of light into 
the service pipe, B C, which, in the present case, supplies 
both the street lamp and the huilding. Another reflector or 
prism, b, bends a portion of the supply hcam upward into 
the lamp post ; this vertical beam strikes a reflector of suita­
ble shape, which diffuses the light as may be required, the 
manner of diffusion depending of course on the form of the 
reflector. 

The horizontal light beam, B C,  reaches the vertical sup­
ply pipe, C F, laid along the wall of the building, and the 
reflector at the juncture of these two pipes bends the heam 
upward. 

At D, E, F, there are other reflectors, each of which, ac­
cording to their size and position, will bend horizontally the 
amount of light required for each floor. These smaller 
bemns are projected through pipes laid along the floor joists. 
The hori1.ontal beam, D d, is partly intersected by a reflector 
at f, which bends downward a portion of the beam which 
enters the room below through a diffusing lens (shown in 
detail in Figs. 4 and 5), called by the inventors a secondary 
lens, which sheds the light in any predetermined direction, 
according to the shape and curvature of the lens. The re­
maining portion of  the beam passes on to illuminate other 
room" including the hall above, which receives its portion 
from a reflector at d. 

The arrangement just dcscrihed is duplicated on the other 
floors and modified to conform to the varying requirements 
of tho different stories. 

When it is desired to distribute l ight to rooms not in line 
with the main pipes, a double reflector may be used to divide 
the principal bealll into two lateral ones, which will illumi­
nate two or more adjoining rooms. 

It will thus be seen that all of the rooms in a building may 
by illuminated by a single hearn, and thltt the light lIlay be 
divided without material loss. The retlector, B, controls 
the supply of light for thc cntire building, and the amount 
of light may be regulated or it may be shut 01I altogether by 
moving the retlector. In like manner the retlectors, D E, 
will control the l ight for their respective floors. If they are 
stationary the percentage of light for each floor will be con­
stant, but if either of them is arranged to slide into and out 
of the light tube, it w ill vary the amount of light supplied 
to the corresponding floor at the expense of the other floor. 
The light in any of the rooms may be inereased or dimin­
ished in a similar way. The reflectors are sometimes ar­
ranged to slide laterally, so as to increase the light or de­
criJase it to a mere glimmer, or �yen shut it off altogether 

connected by cords or wires to the prisms or reflectors, 
which, being pulled or turned more or less, will slide the 
prisms or reflectors ; in this way the light may be perfectly 
controlled with less effort than is required to turn a gas 
key. 

The secondary lenses, which are shown in detail in Figs. 
4 and 5, are made movable, and a set of two or more of them 
is supplied to every room. These lenses are moved by the 
cord, P, which is connected with one of the handles, m. By 
moving the handle either of the lenses may be brought into 
line with the beam of light. These lenses will diverge the 
light more or less according to their curvature, so as to illu­
minate a part or all of the floor, or the entire floor and as 
much of the walls as may seem desirable. 

The lenses, in addition to the sliding motion, have a 
swinging motion, by means of which the light may be pro­
jected in any required direction, rendering it unnecessary to 
place the table exactly under the lens. The inventors state 
that these lenses will answer for all household purposes, and 
that hy means of lenses of different kinds a very wide range 
may be given to this system of lighting ; for example, i f a 
condensing lens is employed the light will be concentrated 
at a single point, so that it may he used to advantage hy the 
microscopist. If no lens is employed the beam of parallel 
rays may be used in the magic lantern and in other appa­
ratus for projection. It may also he employed in philoso­
phical experiments, in medical examinations, and surgical 
operations. There are many branches of industry, now re­
quiring daylight, which could be conducted in the night by 
means of the condensed light. 

Another advantage in this system is that the color of the 
light, as weU as itl! intensity, may be readily modified by 
means of colored glass slides. This is especially convenient 
in photography, where lights of different colors and of dif­
fering actinic power are required. This feature wiII abo 
render the light valuable in treating ophthalmic diseases at 
home and in hospitals. There are many uses to which this 
sy stem of lighting seems adapted, which, for Wl1nt of space, 
cannot be mentioned. 

As to economical advantages it will be noticed that regu­
lators or lamps are entirely dispensed with, and that attend­
ance is consequently not required. 

Another important feature is that a large generator of elec­
tricity may be employed, thereby greatly reducing the cost of 
the production of the electrical current. The loss conse­
quent upon the use of electrical conductors is entirely avoid­
ed, as the single lamp needed is located near the generator, 
permitting of the use of a short and thick conductor having 
practically no electrical resistance. 

A great advantage in having only a single lamp for a large 
system is that a vacuum may be maintained in the chamber 
of light without difficulty, thereby preventing the rapid com­
bustion of the carbon, which always occurs when the electric 
arc is maintained in air. The cost of the earhons, as well as 
the labor of replacing tl1em, which, in the ordinary electric 
regulators, is something considerable, is entirely avoided. 

Besides being adapted to the illumination of large and 
small areas, this system of l ighting appears peculiarly suitcd 
to certain applications for which other lights are totally un­
fit ; for example, mines may be safcly illuminated without 
fear of explosion and without increasing the temperature or 
vitiating the air. In warehouses, storerooms, powder works 
and magazines, chemical factories, and the like, this system 
can be used with perfect safety. It is also adapted to the 
illumination of railroad tunnels and similar places. 

Messrs. }lolera & Cehrian exhibit some very flattering 
figures based upon an expenditure of twenty horse power, 
which, as we have already learned, is not sufficient to ob­
tain the most advantageous results. They elaim that they 
are able to produce by their system 195 lights per horse 
power giving a light equivalent to 1 ,9158 candles, and that 
the eost of lighting is less than one twentieth the cost of gas. 

The lamp used in connection with this system is so clearly 
represented in the engraving as to require little explanation. 
Fig. 2 is a perspective view, and Fig. 3 is a vertical sec­
t ion. 

Chamber G, before referred to as the chamber of light, is 
surrounded on the siges and top by lenses, L. At the bot­
tom there is a concave reflector, H, l1nd at the center two 
carbon rods con verge. These rods are supported by pistons 
or floats in inclined tubes, J, which are connected at their 
lower ends by a horizontal tube communicating with the 
spring acted bellows or cylinder, K. The tension of the 
spring that draws the top of the bellows down, may be 
changed by revolving the small windlass, S. 

The top of the bellows is iron, and above it is supported 
an electro-magnet, which is in the electrical circuit. The 
carbons pass between conducting surfaces, and are also in 
the electrical circuit. The tubes, J, as well as the horizon­
tal tube and the bellows, are filled with a suitable liquid. 
As the current passes from one carbon point to another the 
core of the electro-magnet becomes magnetized and attracts 
the head of the bellows with more or less force, maintaining 
a uniform light by governing the distance between the car­
bons by displacing the liquid in the tubes and throwing the 
pistons or floats up or down, according to the strength of the 
current. 

Should the current cease the spring draws down the head 
of the bellows and the points of the carbons touch. When 
the current is  too strong, the top of the bellows is attracted 
upward, and the carbons separate. 

Bats In Brazil. 

Mr. Orville A. Derby contributes to the Rio New8 some in­
teresting information on the plague of rats in Brazil. From 
time to time in all parts of Brazil the plantations are sn bjcet 
to the depredations uf armics of rats that issu e from the for­
ests and consume everything edible that comes in their way. 
During a recent excursion in the province of ParanlL Mr. 
Derby found an almost universal lack of corn throughout the 
province, due to such invasion of rats, hy which almost the 
entire crop of last year had heen destroyed. This invasion ,  
or plague as  it i s  called, i s  said to occur at  intervals of  allont 
tnirty ycars, and to be simultaneous with the drying of the 
taquara, or bamboo, which everywhere ahounds in the Bra­
zilian forests. The popular explanation is that every cane 
of bamboo sprouts with a grub, the germ of a rat, within it, 
and that when the bamboo ripens and dies the germ be­
comes a fully developed rat and comes out to prey on the 
plantations. 

An educated and observant Englishman, Mr. Herbert H. 
Mercer, who has resided a number of years in the provinee 
and had an opportunity of studying the phenomenon, fur­
nished Mr. Derby the following rational and curious explana­
tion : The bamboo arrives at maturity, flowers, and seeds at 
i ntervals of several years, which doubtless vary with the dif­
ferent species. The period for the species most ah undant in 
Paran{L is thirty years. The process, instead of heing sim ul­
taneous, occupies about five years, a few of the canes going 
to seed the first year, an increased number the second, and 
so on progressivcly, till finally the rcmaining and larger por­
tion of the canes seed at the same time. Each calle bears 
about a peck of edible seed, resemhling rice, which is very 
fat and nourishing, and is often eaten by the Indians. The 
quantity produced is enormOUii, and large areas nrc often 
covered to a depth of five or six inches. After s(wding the 
cane dies, breaks off at the root, and falls to the grou ll(l, the 
process of decay being hastened hy the borings of larvm whieh 
live upon the bamhoo and appear to be particularly ahundant 
at seeding time. These larvm have donbtle�s givPll rise to 
the story of the grub developing into a rat. New cancs 
spring up from the seed, but require scven or eight years to 
become fit for use, and thirty to reach maturity. 

With this sudden and constantly increasing supply of 
nourishing food for a period of five years, the rats and 
mice, both of native and imported species, increase extra­
ordinarily in n umbers. The fecundity of these animals is 
well known, and the result aftcr four or five years of an un­
usual and constantly incrcasing supply of  excellent food and 
in the absence of enemies of cqual fecundity, can readily be 
imagined. The last of the crop of seed being matme and 
fallen to the ground,  the first rain causes it  to decay in the 
space of a very few days. The rats, suddenly deprived of 
food, commence to migrate, invading the plantations and 
houses and consuming everything that does not happen to be 
repugnant to the not very fastidious palate of a famishing 
rodent. If this happens at tbe time of corn planting, the 
seed is consumed as fast as it can be jlut into the ground.  
Mr. Mercer, who plants annually about fifty acres of  corll , 
replanted six times last year, and finally gave up in despair. 
The mandioca is dug up ; the rice crop, if it happens to be 
newly sown or in seed, is consumed, as is also cverything in 
the houses in the way of provisions and leather, if not care­
fully guarded in tin trunks. 

.. ' . 1  .. 

A PerlDanent Exhibitio n  in Boston. 

It is reported that thc New England Manufacturers' and 
:Mechanics' Institute is completing the erection of a suital)le 
building for the permanent exhibition of the industrial pro­
ducts of New England, with stated fairs and special exh i­
bitions. The proposition is to make each exhihitor pay a 
small rental for the space occupied, and to distributc the i lI ­
tercst in the undertaking as widely as possible throughout 
New England, the shares being put at twenty-five dollars, 
and no one man allowed to take over four shares. A fail' 
will be held as soon as a place and funds are sccured, and 
thereafter annually, beginning the first Wednesday of Sep­
tember. 

... � . . .. 
When AlDeriea ",as Named. 

The Lenox Library, in this city, is very rich in old books, 
many of them relating to the discovery of America. Among 
these is the " Cosmographim Introductio" of Hylacomylus, 
printed in 1507, in which the name of Amorim was first sug­
gested for this continent. " HylacomylllS " was the Hellen­
ized form of the name of Martin Waltzmiiller, a professor in 
the gymnasium of St. Die, in Lorraine. In this " Cosmo­
graphim Introduetio," on the fifteenth leaf, appears the sug­
gestion which named the continent, of which the following 
is a translation : " liut now that those regions have been 
more extensively described and another fourth part has been 
discovered by Americus (as will appear in the sequel) I do 
not sec why it should not be named America, that is the land 
of Americus, after its discovercr, Amcricus ; a man of sa­
gacious mind, since b'Jth Europe and Afiia took their names 
from wo!nen. " The  populari ty of this early geography led 
to the immediate adnption of its author's suggestion, and the 
new continent was called America by other writers. 

... . .  , .. 
CURE FOR HICCOUGII. -Undcl' this t itle Dr. GreUet, of 

Vichy, states that he has never failed in immediately reliev­
ing hiceough, i. e. , not dependent upon any appreciahle mor­
bid condition, by administering a lump of sugar imbibed 
with vinegar. - Revue Medicale. 
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A Careless Meteor. IMPROVED HYDRANT. the faucet or valve, D, is desired, the cover and side of the 

In the northwest corner of Emmett county, in the town­
ship of the same name, State of Iowa, bordering Minnesota 
State line, a meteor of unusually large dimensions recently 
fell. A correspondent of one of our Western contempora­
ries, who has visited the place, thus describes the meteor 
and the scene attending its descent : 

The great difficulty in removing, replacing, repairing, or box are removed, and the carrier piece, by which the pipes and 
changing the ground faucets or valves of hydrants as ordi- valve rod are supported, is raised vertically until its lower 
narily constructed, has led to the improvement which is end clears the enlarged portion of the casing. It is then in­
shown in our engraving, and which was recently patented clined, as indicated in dotted lines. The pipe is sufficiently 
by Messrs. Benson & Rose, of Detroit, Mich. flexible to admit of straightening it out. The valve, A, may 

It was about 5 o'clock in the afternoon that a terrible, in­
describable noise was heard, scaring the cattle and terrify­
ing the inhabitants for twenty miles about. There was a 
line of yellow-reddish smoke-colored haze, inside of which 
was an infernal rumble, as, at the rate of fifty miles a 
second, this strange, howling monster, or wonder, carne to 
ward the earth with a roar and a crash that fairly shook the 
earth. 

The invention consists essentially in a box or casing of then be inspected or repaired, and the whole may afterward 
novel form, and in an arrangement of the water pipes, which , be readily replaced. 
permits of the examination or repair of the faucet or pipe. I Fig. 2 shows a modification of the device already de-

The box or casing (Fig. 1), the upper portion of which scribed. The box, instead of being triangular, is square and 
may be of any of the usual forms, is enlarged below the the pipe is straight. The pipe is raised up in the manner 

Before it struck there was an explosion terrible, to hear 
and suggestive of the final dissolution of all things, and 
then, with a shock and a thud, something struck. Men ran 
to the spot to find that, at a point within thirty feet of the 
county line, the sad had becn torn as thongh ripped by 
lightning, and that a hole was left in proof that something 
had gone in there out of the way. Chunks of sad' were 
thrown forty rods away from the hole, which, on being dug 
into to the depth of fifteen feet, ten feet of which distance 
was in solid blue chly, revealed a lump of metal resembling 
iron mixed with silver. The hole was dug larger, and by 
means of chains the mineral was taken out and found to 
weigh 431 lb. It is two feet long and about sixteen inches 
square, if a ragged chunk can be called square. Another 
chunk, weighing 32 lb. , fell not far distant, plowing up the 
sad within twelve rods of the school house near the residence 
of John Barber. Another piece, weighing 156 lb. , was 
found bedded five feet in blue clay . 

There is trouble here over the find. One man, who owns 
the land, declares that the property is his, while the man who 
first found it says it is his by right of discovery. The same 
is the caso ill each instance. Suits at law have been entered 
by the owner of the soil against the men wlio dug them out, 
and who have hidden their treasure where the officers of the 
la w, as yet, cannot find them. 

These are the facts. Now what is the thing that fell, and 
where did it come from ? S. N. R. 

To this the editor of the La Crosse Democrat replies that 
it was undoubtedly a meteor, or a fragment of a comet 
thrown out by explosion : and following its orbit perhaps 
for thousands of years, till , losing its momentum, it came 
within the atmosphere of the earth, and was then, cool­
ing as it whirled through space, attracted to the earth, 
and, rushing with terrible speed, drove itself into the soil, 
as above described. The material of which meteors is 
composed i s  known as meteoric iron, a useless, burned metal, 
resembling cinder of iron, but utterly useless, except as a 
curiosity. 

• , .  0 "  
Simple Treatment Cor Sciatica .  

Dr. Ebrard, o f  Nimes, states that he has for many years 
treated all his cases of sciatica and neuralgic pains with an 

r·····( 
---- . .  - ' -. .  " - .::.-. .  
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BENSON & ROSE'S HYDRANT. 

improvised electric apparatus, consisting merely of a flatiron ground and made in approximat ely triangUlar form, one 
and vinegar, two things that will be found in every house. side being vertical and a continuation of the upper portion. 
The iron is heated until sufficiently hot to vaporize the vine- This peculiar form provides for the accomplishment of the 
gar, and is then covered with some woolen fabric, which is main object of the invention, which is the arrangement of 
moistened with vinegar, and the apparatus is  applied at once the w ater pipe, C, so that it may be raised to permit of the 
to the painful spot. The application may be repeatcd two I examination and repair of the faucet, A. The water pipe, 
or three timcs a day. As a rule, the pain disappears in 24 C, is carried along the lower horizontal portion of the casing 
hours, and recovery ensues at onee. -.Jour. de Med. , etc. , de ' to the angle, where it is bent double and carried back nearly 
Bruxelles. to the vertical side, where it is bent at a right angle and • , e o .. 

carried vertically to the top of the casing, where it termi-
IMPROVED ROAD PLANE. nates in the usual bibb or nozzle. 

We give herewith an engraving of a simple and easily At the point where the pipe is bent double it is provided 
operated impJement for planing, leveling, and smoothing with a semi-elliptical block, D, attached to it in any suitable 
roadways, boulevards , etc. ; 
removing the earth or 
gravel from the high to 
the low placeH, fi lling 
them, and carrying the 
remaining earth toward 
the center of the road. 

It consists of a curved 
blade suspended diagonal­
ly from the under side of 
a rectangular frame sup­
ported at the rear on 
wheels, and at the front 
pivoted to a coupler or 
reach, one end of which 
is connected with the 
planer frame by an elevat­
ing and depressing screw, 
while the opposite end , 
when the implement is in  
use, is supported on the 
axle of the front wheels 
of an ordinary wagon. In 
connection with the right 
hand hind wheel there is 
a screw, by which the 
ends of the planer blade 
may be raised or lowered, so that if it is desired it may scrape 
hard in the drain at the road or track side, passing the dirt 
under the blade, and spreading it before it gets to the oppo­
site end of the blade. 

T�lis implement was recently patented by J. P. Lafetra, 
of Shrewsbury, N. J. 

LAFETRA'S ROAD PLANE. 

way for preventing the pipe from being broken or flattened 
when it is bent. The faucet, A, is provided with a valve 
rod, B, which extends to the top of the casing and termi­
nates in a crank or handle. 

The top as well as a portion of the side of the upper por­
tion of the casin� is made removable, so that when access to 

indicated in the engraving, when it is desired to examine 
the valve. To prevent freezing, the box is filled with straw, 
tan bark, or earth. This is readily removed with a small 
hoe when occasion requires. 

Further information concerning this invention may be ob­
tained from Messrs. Benson & Rose, No. 539 Mallett St. , 
Detroit. Mich. 

.. •  e o  .. 
RECENT AMERICAN PATENTS. 

Mr. Jacob J. Boyer, of Hebron, Neb . ,  has patented an im­
proved bag fastener, which consists of a metal chain having 
a split ring for connecting the chain to the bag, and pro­
vided with a number of rings and w ith a hook for engaging 
the rings when the bag is fastened. 

Messrs. L. B. Schaefer and H. Hennings, of Baltimore, 
Md. ,  have patented an improved scholar's companion, which 
consists in an arrangement of a receptacle for containing 
various small articles, and two crossed straps for sceuring 
the books, an arm strap being provided for convenience in 
carrying. I An improved stand for ice pitchers has been patented by 

i �Ir. Thomas Leach, of Taunton, Mass. It consists mainly 
in an annular seat adapted to receive the base of any kind 
of pitcher. This seat is hinged to a segmental support 
which admits of tilting the pitcher. 

Mr. John Askwith, of Chicago, Ill . , has patented an im­
provement in cans, which consists in feet formed of a cup 
and stem, the object being to prevent any oil or other liquid 
that may be upon the bottom of the can from spreading 
to the lower end of the feet. 

An improved switch board, which is so arranged that a mes­
sage may be transmitted on any two wires simultaneously, 
and which admits of working either wire separately and 
independently, has been patented by Messrs. W. E. & J. W. 
Busby, of Shamong, N. J. 

An improved boot strap, which consists of a metallic strap 
or ear provided with a loop for the finger, and a plate with 
projecting points which pass through the boot leg and are 
bent down to secure the strap to the boot, has been patented 
by Mr. William Smith, of Eaton Rapids, Mich. 

A neat and easily arranged clothes horse that can be fixed 
to the wall of a room and adjusted to receive a larger or 
smaller quantity of clothing, has been patented by Mr . 
Thomas W. Green, of Philadelphia, Pa. 

An improvement in bakers' ovens has been patented by 
Mr. George Brake, of Lansing, Mich. The sides, ends, and 
roof of the oven are of brick, and the bottom, which is of 
stone or some refractory composition, is supported on cen­
tral arches over an end fireplace and on projections or ro­
cesses at the ends and sides. 

Mr. Frederic Jensen, of Seattle, Washington Ter. , has de­
vised an i mproved convertible chair, which may be used as 
a bed. It is so contrived that the supports for the bed are 
out of sight when the device is used as a chair. 

An improved hold-back for vehicles, patented by N[r. Her­
mon F. Morse, of East Foxborough, Mass. , consists of a flat 
steel spring, fixed to the shaft by the shank of the breeching 
hook with its free end bearing against the open end of the hook. 

An improved attachment for organs, pianos, melodeons, 
and other keyboard instru­
ments, by which any one, 
though wholly unac­
quainted with music, can 
play music of any kind, 
has been patented by Mr. 
E. F. O'Neill, of Storm 
Lake, Iowa. 

Mr. James K. P. Pine, 
of Troy, N. Y. , has pa­
tented an improved check 
rein guide, which supports 
the check rein so as to 
prevent the hurting of the 
horse's head at the front 
or rear, and it admits of 
the use of an overhead 
check rein. 

An improved apparatus 
for steaming printed fa­
brics has been patented by 
:Mr. .James Smith, of 
Thornliebank, North Bri­
tain. For the fixation of 
the colors on printed 
goods, such as calico, it 
is necessary to subject 

them to the action of steam. The invention referred to per­
tains to an improved apparatus for carrying such fabrics into 
and through the steam-filled chamber. 

A chocolate breakfast powder, consisting of sugar coated 
with chocolate, and in granulated form, has been patented 
by Mr. J. G. Finke, of New York city. 
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SOME INTERESTING ECHINODERMATA. 

Not the least remarkable among the animals belonging to 
the class of Echinodermata, or urchin skinned animals (so 
termed on account of the numerous spines and anchors pro­
truding from their skin), are the holothuridre. A property 
pcculiar to the majority of holothuridre consists in the capa­

bil ity of ejecting their entire cntrails on being excited or 

scared. 
On account of their cxtreme excitability they are little 

adapted for collcction alad prcparation for museums. Dried 

they look like a piece of old leather, while, if placed in al­

cohol : thcy cannot be distinguished from an old bologna 

sausage. Says Brehm : " The only manner in which I could 

succeed in retaining them in a nearly natural attitude, with 

the feelers spread, was to replace the salt water in which 

they were kept, gradually by sweet water. Even if the ten­

tacles had been kept withdrawn for days, they would, in 

that case, strctch thcm out gradually and die. A colored 

picture, painted from nature, will be of better service for 

illustrating the form and structure 
of the animal than an individual 
preserved in any manner. " 

Some species of this family are 
much esteemed hy the Chinese and 
the inhabitants of the Malay Archi­
pelago as an article of food. Tre­
pang, as it is called, is of consider­
able importance as an article of 
trade. The Chinese ascribe to it 
aphrodisiac propertics ; many Euro­
peans eat it on aeeollnt of its ready 
digestibility. Like the edible birds' 
nests they havc no peculiar taste, 
being merely formcd of animal pro­
toplasm. 

The holothuridre just mentioned 
are supplied with special breath· 
ing organs - a sort of water 
lung, consisting of a numerous­
ly branched tube traversing near­
ly the entire length of the ani­
mal, into which also end the alimen­
tary chanll cl and the digestivc sac. 
The animals are cnabled to inhale 
and cxhale water by means of this 
lung, some four or five rapid inha­
lations being followed by a vehe­
ment expulsion of the water in­
haled. The lungs, as well as all 
otlier vascular organs, may be cject­
ed, but thcy are reproduced in cight 
to twelve days. 

The holothuridre which are with­
out lungs also lack the sucking 
disks, and form a distinct group. 
Their organs of respiration consist 
merely of a, ring encircling the <:eso­
phaguH, to  which are attached a row 
of blubbers and the tentacles. In 
this respect they resemble the young 
of  other families of holothuridre. 
Even when grown up, the lungless 
holothuridre use, like the larvre of 
those possessing lungs, the tentacles 
as organs of motion. 

The most important species of 
this class of animals is the anchored 
llOlothurire or synaptre, which is il­
lustrated by the accompanying cn­
graving, which represcnts two of 
these curious animals as drawn from 
nature at the Naples aquarium. 

The entire surface of the skin is 
provided with characteristic two­
armed calcarcous anchors, the shafts 
of which pass through a perforated 
plate and cnd in small circular knobs 
by which they are held in position. 
These anchors are large enough to 
bc noticed with the n aked eye. Of 
the two specics illustrated, onc, Sy-
napta inh(IJ1'ens, shown in the en-
graving in two thirds of its natural 
size, is found along thc northwestern coast of France. Thc 
other, S. Bcsclli, is an inhabitant of the southern seas ; in 
appearance it is similar to the S. inl�(lJrens, and we havc 
therefore only represented thc anchors, as they are especial­
ly well devcloped in the latter specics. Another European 
specics, so far found exclusively in the neighborhood of 
Trieste, has bccome celebrated on account of bcing the seat of 
a parasitic snail, the nature of which was determined chiefly 
by Johannes Mliller. 

Bcsides the capability of expectorating and reproducing 
their entrails, thc synaptle possess another means of muti­
bting themselves, and this is so habitually done that an un­
mutilated animal is rarely met with. Baur says with respect 
thereto : " The mutilation as practiced by synaptre consists in 
the separation of entire sections of the body by means of 
violent muscular contractions. The sections separated move 
about for some time, but die nltimately. They are unable 
to reproduce thc forepart with mouth and tentacles. Every 
headpiecc, however, may l'eproduce the sections separated, 
but this is not gcnerally the case until almos� the entire 
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body, up t o  the calcareous ring surrounding the <:esophagus, 
has disappeared. The capability of reproduction is de­
stroyed when this ring is severed from the mouth by a small 
incision. It seems, however, as if the calcareous ring only 
served as a protection to a band of very fine nervous threads 
which are cut by the same operation. " 

Some synaptre of southern seas become so large as to be 
taken for sea snakes. Semper relates having caught a Sy­
napta Bes8eli off Bohol Island measuring over six feet in 
length. Their motions are very slow. Curled up they rest 
between stones and in the sand, and move, when disturbed, 
slowly forward by progressive contractions of the body 
aided by the tentacles. The anchors are certainly never 
used for locomotion. If they have been hooked into a body 
they invariably break off as soon as the animal moves. Al­
though the anchors are movable they have no connection 
whatever with the nervous or muscular system, and conse­
quently cannot be controlled by the animal. 

The synaptre climb only when roughly touched ; ordinarily 

INTERESTING ECHINODERMATA, 

they pass between stones and plants without adhering to 
them, and in a new species, S. glabra (three feet long), recent­
ly discovered, these organs were so deeply embedded into the 
skin that they were at first considered anchorless. 

We are at present pretty well informed as regards thc dif­
ferent stages of development of holothuridre. 

The microscopically small larvre may be casily caught 
with a fine net on the surface of the sea during quiet weather. 
The later stages may be procured with a dragnet. 

The larvre present an appearance decidedly different from 
that of the adult animal ,  being built very symmetrically, 
and having the form of a flatboat, the fore and aft ends of 
which are bent over to form a partial deck with curved edges, 
liued with very fine hair, by the aid of which the minute ani­
mal is enabled to swim, conical end forward. The most 
important inner organ is the digestive canal. We notice in 
the larvre a few bags, which ultimately form the main body. 

From another rudimentary organ the vascular system is 
developed. There are two circular masses of lime near the 
anus, which disappear in the adult, but which are Qf impor-
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tance in determining the stage of development attained by 
allied specics. The larva gradually develops into the chry­
salis, which has the shape of a barrel. It is flattened at the 
top, round at the bottom, and encircled by four rings. With­
in this inclosure the synapta acquires its ultimate form, the 
tentacles become visible, the vesicles attached to the calca­
reous ring are being formed, the longitudinal muscles are 
developed. Finally the cover of the barrel opens, and thc 
tentacles at once protrude and become more elongated. 
Gradually the walls of the barrel unite with the skin proper 
of the synapta, forming its exterior covering. They are now 
about 0 '05 inch long, and the calcareous circular bodies are 
still attached to them, but are ultimately lost. 

• • • • • 
Habits of Wild Anhnals at Night. 

A reporter of the New York Sun had an opportunity re­
cently of visiting a menagerie at night, and hc thus tells 
what he saw and what the animals did on being disturbcd of 
their night's rest. He commences by describing the monkeys, 

which, he says, were clustered to­
gether on the floor in the corners 
of the cage. The attendant, who 
showed the reporter about in the 
dim light of a couple of gas burncrs, 
scratched the cage with his cane, It nd 
instantly a dozen whitish spots ap­
peared on the surfaces of each of 
the clusters. These were thc faccs 
of the monkeys. They were held 
perfectly still for a short t ime, hut 
when another gas jet was lighted 
nearer the cage several m onkeys 
broke away from their companions 
to lea;p from perch to perch and 
squeal like bats. Dr. Starr, the at­
tcndant, said that the monkeys 
sometimes roosted like chickens on 
their perches, but such a pcculiarity 
was not observed in any of thc cages. 
Mr. McClean, a vcry trustwortl1Y 
kecper, says they often indulge 
their propensity for fun by pulling 
each other's tails and pinching each 
other at dead of n ight, when the 
whole cage will set up a chattcr. 
Monkeys never snore, but thcre is 
always heard a sniffling sound, thc 
premonitory symptom of consump­
tion, of which they generally die on 
account of the coldness and changes 
of a northern climate. In separat­
ing into different clusters to slecp 
each species seeks to keep by itsclf 
as much as possible. 

Dr. Starr said thc pelican usually 
squatted on the floor of his cage 
like a duck in its coop, but it was 
found roosting on the edge of a watcr 
tank in its cage. Its big webbed 
toes are furnished with l ong, sharp, 
curving claws, and clutched the 
mctal covered edge with a firm hold. 
Its beak, nearly a foot in length, 
rested along its back. When a 
keeper's hand was thrust warily be­
tween the bars, the long beak, as it 
scemed, with a single motion, moved 
viciously from its back and struck a 
bar of the cage against which the 
hand had rested. After that it stood 
up on guard, showing its big brown 
legs, and awkwardly brandishing its 
beak. The snakes lay motionless, 
most of them being in a clustcr. 
The ostrich lifted itsel f from a 
squatting position on the fioor of its 
cage when the visitors approachcd, 
looked out of one eye inquiringly, 
and tetered its long neck up and 
down, as if it were balancing its 
body with it on its two ungainly 
legs. The kangaroo lay a long time 
withont moving. At last, aroused 

by the conversation of its midnight guests, it suddenly liftcd 

its head, and with its tail gave a thump or two on the side 

of its .cage. Its tail is very long, thick, and powerful, and 

when it is attacked in close quarters it  is said to whirl about 

and usc it like a club. After a short time it sat upon its 

haunches, and began to yawn and scratch its sides with its 

short forelegs, like a monkey. The front of thc mandrill 

baboon's cage was closed with a horizontal shutter. When 

this was being removed the creaturc's paw missed a keeper's 

hand only by half an inch. It stood on all-fours, about 

three feet high, and glared through the bars with its gray, 

sunken eyes, throwing a queer expression of cool contempt 

into its blue cheeks and bright carmine nose. It would oc­

casionally thrust out its chin, decked with a short ,  sandy 

beard ; but it is said to be very treacherous, and when it is 

angry it has been known to put forth strength equal to that 

of two men . It took a chew of what a keeper said was to­

bacco, rolled it about in i t s mouth, and appeared to enjoy it. 

Dr. Starr said that it could smoke, but that it was not al­

lowed to have ma.tehes, The capibara, a kind of hairless 
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South American hog, scrambled up when it heard a noise, tant when placed on the tongue) is exceedingly tenacious, per jaw is formed by the intermaxillaries ; in the muramoids, 
and ran to its trough, over which it stood looking expectant- like bird· lime, and when the author put some on a slip of on the contrary,' the maxillaries form part of this margin and 
ly at those who had disturbed it. The little sun bear was glass some flies approaching it were at once caught and held bear teeth. The structure of the opercula constitutes another 
rolled up in a black ball in a corner of its cage, while the fast. 'l'his slime is used not only as a means of offense, but agreement with the siluroids. From consideration of these 
first sight of the grizzly in another apartment of the same to catch insects on which the animal feeds. The animals and other characters M. Fritsch is inclined to place the 
cage showed it swaying noiselessly to and fro. The striped live in or under dead wood, are nocturnal in their habits, and gymnoti close to the malapternini, which also include an 
hyena was roaming about in its cage. A ridge of coarse their gait is exactly like that of a caterpillar. electrical species. 
hair arose along its back when it was disturbed, and it retired I That the Pe'l'ipatu8 is a very ancient form is proved by its The IvO'l'fJ Nut Palm.-A writer in a recent number of 
to the rear of the cage to glare at its visitors. It kept up a wide and very peculiar distribution. Species of the genus &ience Gossip states that in 1843 Mr. William Purdie was 
low but unceasing growl. It retains the wild instincts of its occur at the Cape of Good Hope, in Australia, in New Zea- dispatched to New Granada to collect plants for the Royal 
ancestors, and the keepers say that this low growl can be land, in Chili, in the Isthmus of Panama, and in West Gardens, Kew. He was specially instructed to find a few 
heard nearly all night. It howls a prediction of a storm ' Indies. If its horny jaws were only larger, Mr. Moseley special plants, one of which was the ivory nut palm. 'In his 
several hours before the storm comes. thinks they would no doubt be found fossil in strata as old account of this Mr. Purdie says: "In a journey of 600 miles, 

Savage hisses were heard from two black leopards before as the old red sandstone at least. from Santa Martha to Ocana, in New Granada, at the village 
�he visit�rs arrive� at �heir .cage. When a neighboring .gas The Hibe'l'nation of BwalloW8. -1t was an old and popular of Semana, seventeen leagues from hence, and near the great 
J �t was IIgh�ed theIr �lIstenmg teeth and red gums came mto superstition that swallows, late in autumn, hide themselves river Magdalena, I entered the mountains, and saw for the 
VIew. TheJr upper lIps were drawn back as they crouched in holes in the earth in marshes or under water' and it also first time the ivory nut palm (Phytelephas mac'l'oca1'pa), called 
on the flo�r, and their short ears were lai� b�ck u?til it used to be asserted ;hat great lu�ps or numbers

'
of the birds Tagua by the natives. The habit of this palm is to have lit­

seeme? as If there ,;as no room for any brams m theIr se.r- were frequently fished up, fixed to one another by their claws tIe or no stem, what there is is decumbent; it is not a robust 
pent lIke sk?lls. 'I: hey . are the fiercest of all the beasts m and beaks, and that these when laid in a warm place quickly tree. Old plants have from fifteen to twenty primate leaves, 
the menagerIe, a�d so WIld that when they are changed to a revived, although they before seemed dead. Curiously which when fully grown measure nearly twenty feet in 
new cage they WIll not �at :01' several days. � l�rge spot�ed enough, Dr. Elliott Coues, in his work on " The Birds of the length, of a delicate green color, very graceful, and similar 
hyena was found growlmg III the dark, and tWlstmg uneasIly Colorado Valley " published by the government revives this to those of the date palm. The male and female flowers are 
on its back with his clumsy feet in the air. He weighs old question a; to the hibernation of swallo�s. He does borne on �ep�rate plants. The male flowers are produced 
250 lb. He immediately got up, and retiring to the back of not indeed affirm his positive belief in their passing the win- I 

generally m SIX clusters from the bases of the leaves and on 
the cage, glared menacingly. A wildcat sprang to the rear ter, as alleged, buried in mud at the bottom of ponds and I 

short footstalks. . The clusters are compact an? form � ne�rly 
of its cage when it was approached, and crouched as if for rivers, but he declares that the occurrence of this phenomenon globose .head, w�I�h, o� account of the �tyle.h�e projectIOns 
a spring. A moment afterward it sat up looking as innocent rests on as good evidence as many other things which are r;semblIng the rIgId h�Ir of a negro, IS not �naptIy called 
and unconcerned as a house cat after it has eaten a canary. accepted as facts in natural history and that his mind at O'alJeza del neg'l'o (negro s head). These heads he close to the 

It killed three of its brothers last summer. A jaguar glanced any rate, is open to conviction. He
'
says : " I see no rea�on : groun.d, eac� cluster con�ai�i�g f?ur.or five. seeds. The seed 

carelessly at the midnight party as they passed its cage, but why a swallow should not stay a while in the mud in a state I 
con tams .at first a clear mSIpid. lIqUId, WhICh afterward be­

otherwise affected to disregard them. Two lions, born in of suspended animation or greatly lowered degree of vital comes mIlky and sweet, and ultImately hardens and becomes 
Central Park two years and a half ago, lifted their nozzles activity. The thing is �hysically and physiologically feasi- i the " veget�ble ivory " of commerce. .Each of thes� nuts is 
from their front paws, stretched out in front of them, and ble, and is in strict analogy with observed phenomena in the about the SIZ� of a green �al�ut, and IS covered WIth a yeI­
showed their fine large fronts, while they blinked lazily at cases of many other animals; and it is not more marvelous low, sweet, OIly pulp, WhICh IS collected and sold u�dcr tl�e 
a newly lighted gas jet. Showmen like lions, on the whole, than catalepsy, trance, and several other conditions of life, I name of Pepo del Tagua. A spoonful of the l�ttcr WIth a IIt­
much better than tigers, because they are not so treacherous; the rationale of which is still obscure. " In reviving this old tIe sugar and water makes the celebrated Clttche de Tag'ua, 
but they say that a bad lion is worse than a tiger. Before question, which we supposed had for ever been set at rest said to be the most delicious b.everage of the country. 
approaching within reach of a lion, a keeper always tries its long ago, Dr. Coues has done all in his power to furnish the The stem of the male plan� IS lar�er an� m?re erect tha.n 
disposition by coaxing words and by offers to pet it. If it means for its solution, in the shape of an elaborate bibliog- that of the femal�, and the smgularIty of ItS �nflorescence IS 
holds down its head to be scratched, it is considered to be in r: phy of the subject extending over nearly a dozen pages. only equaled by ItS beauty. The fragrance IS most power­
a safe mood to handle. The rhinoceros sleeps with a hoarse 

a 
. . ' ful and delicious, exceeding tlut of any other plant, and so 

snore, and resembles a huge over-fat hog as its body spreads The Ge'l'm�natwn 01. Mush�o�m Spo'l'es. -:-It has been gen- diffusive that the air for many yards becomes alive with 
out over the bottom of the cage. The one in Darnum's me- eral�y supposed, and m fact It IS asserted.m all works on the myriads of insects. Mr. Purdie states that he had to carry 
nagerie is said to weigh 7,900 lb. All of the framework of subJ ect, that the spor.es of the ?ommon edIble mushroom can- some of these blossoms twelve miles, and though he killed a 
the wagon on which its cage rests is made of steel. It is not be made to germl llate untIl they �a:e passed t�rough the number of the annoying insects that followed him, yet the 
said that it would be the most dangerous animal in the me- body of a .horse or s�me other gr�mmIvo.rous �mmal. Mr. next day a great many still hovered about the flowers, having 
nagerie if it should escape in an angry mood. Though W. G. SmIth, an emlllent authonty, demes thI�, howe�er. come all the way from the woods where the lattcr grew. 
usually very sluggish, it is terribly quick in action when He says, in the current number of the Ga'l'dener s Oh'l'omcle, • , I I • 

that " it is a mistake to suppose that the mushroom spores angry, and there is practically no limit to its strength. 
The four or five baby elephants stood in a row, fastidious- will not germinate until they have passed through the 

ly selecting choice spears of hay with their restless trunks, stomach of a graminivorous animal, for I have several times 

while Emperor and his huge mates lay sprawled out on their seen the spores germinating upon clean glass. I first noticed 

sides, their upper sides being rounded up into formidable the fact by accident, after I had left a number of freshly 

mounds of flesh. The effect of the light was to make seve- fallen spores under t�e microscope all night. On loo�ing at 

ral of them lurch backward and forward sideways, and final. the slide in the mormng nearly every spore had. germInated. 

ly sit up on their haunches in their clumsy, broken.jointed But then the spores were �erfectly fresh and alIve. M� o�. 

fashion. The sea lion sleeps on its platform and not in the I serva.tions lead lII;e to thI�k tha� sp��� very soon dIe m 

water. The giraffe usually holds its long neck nearly erect, unsUItable d;y aIr or w en t ey a uP.on any . un-

with its legs doubled under him like a horse. I 
suitable matnx . . Many other fungus spores WIll �ermlllate 

. . . . . . .  upon glass it bemg always remembered that for thIS purpose Keepers III a menagene dIVIde thCl r charges mto SIX classes ' . 
-hay animals, cat animals, monkeys, elephants, birds, and the spores must be perfectly fresh fro� the hymemum of 

fishes. If a keeper of the cat animals is killed, or if he the parent �ungus. Fu
h

ngus spore
b
s WIll gro

h
w freely uP

t
�.n 

leavp.s his situation the manaO'ement look about for an ex- damp blottmg paper; t ey cannot e seen w en upon IS 
. - d t t' k h '  I'" If th t fi d material, but they can be easily transferred (by mere contact) penence man 0 a e IS p ace. ey canno n any, . . ' 

they promote one of the oldest and trustiest hay animal to a damp glass slI?e. S.everal dung-bor ne agancs (as they 

k t th t 't' Th t . 1 . are often termed), mcludmg the mushroom, are not uncom-eepers 0 e vaean POSI IOn. e ca amma s comprIse . . . . . . 
everything of a naturally savage nature, including the lions. �on on the s�a sands, m P�SItI��S where grammIvorous am-

The hay animals include deer, giraffes, and the like. In the mals rarely dIsport themse ves. 

elephant class are included rhinoceroses and hippopotami. A Rival of the Shellac-p'l'oducing Insect. -The Oolonies and 

It requires a particula1'ly steady and trustworthy man to care India states that an American explorer has recently dis­
for the" cats, " which can never be handled or changed from covered in the little known district of Yucatan, bordering 
cage to cage without precautions, no matter how tame they on British Honduras, a valuable insect, possessing properties 
may seem to be. which ought to make it a rival of the cochineal and shellac-

• , I I .. producing insects. This is the Neen, or Niin, a species of 
NATURAL HISTORY NOTES. Ooccus, which feeds on the mango tree and similar plants, 

The Pe1"ipatus. -In Mr. Moseley's recent work, " Notes by and exists in enormous quantities in Central America. It is 
a Naturalist on the Challenger Expedition," the author gives of considerable size, of a yellowish brown color, and emits 
the following description of the Peripatus capensis found at a peculiar oily odor, containing as it does a large quantity of 
the Cape of Good Hope. This curious creature is believed fatty oil, or rather grease. This grease is used by the natives 
to be a nearly related representative of the ancestor of all air- for various purPoses, being highly prized as a medicinal 
breathing arthropoda-i. e. , of all in.�ects, spiders, and myria- oil for external application, and it is also employed for mix­
pods. Defore Mr. Moseley collected. examined, and dissect- ing paints. It can be made to change its condition very 
ed specimens at the Cape, nothing was known of its develop- considerably by different processes. When exposed to great 
ment. The animal has the appearance of a black caterpillar, heat the lighter oils evaporate, leaving a tough, flexible mass, 
the largest specimens being more than three inches in length, resembling half softened wax, but unaffected by heat or 
but the majority smaller. A pair of simple horn-like anten- cold, and which may be used as a lacquer or varnish. 
nre project from the head, which is provided with a single When burnt this material produces a thick semi-fluid mass, 
pair of small, simple eyes. Beneath the head is the mouth, somewhat resembliug a solution of India rubber, which after 
provided with tumid lips, and within with a double pair of a few days becomes hard and solid. As a cement this sub­
horny jaws. The animal has seventeen pairs of short coni- stance will be invaluable, and it might also be used for 
cal feet, provided each with a pair of hooked claws. The waterproofing purposes. 
skin is soft and flexible, and not provided with any chitinous Electrical Eels. -According to the Popula'l' &ience Review, 
rings. The auimal breathes air by means of tracheal tubes, M. Fritsch, after an examination of a fresh specimen of 
like those of insects. The sexes are distinct; the males are Gymnotus electricu8, concludes that this fish is allied to the 
much smaller and fewer in number than the females. The siluroids rather than to the eels, and hence the term " elec­
animal is provided with large glands, which secrete a clear vis- trical eel," by which it has hitherto been popularly known, 
cid fluid, that it has the power of ejecting from two papiUre, is a misnomer. He founds this opinion especially upon the 
placed one on either side of the mouth. When touched structure of the brain, which has the olfactory tubercles 
or irritated the animal discharges this fluid with great force small and the cerebellum very large, as in the siluroids; 
and rapidity, and in fine thread-like jets. These jets form a whereas in the true eels these parts present exactly the oppo­
sort of network in front of the animal, looking like a spider's site character. Further, in the Gymnotus, as in the siluroids, 
web with dew OIl it. The viscid substance (which ia llot irri- the maxillaries lue l'udimentary, and the margill of the up-

Propagation oC Rock. FJsh.- (RocCU8 lineatus.) 

A notable achievement in fish culture is reported by the 
Baltimore Sun, namely, the successful hatching of �everal 
hundred rock fish or striped bass, as they are more com­
monly known in this market. The credit is due to Major 
T. B. Ferguson, of the United States Fish Commission, who 
thinks it one of the most important gains of fish culture, 
since the rock fish is good at all seasons and is one of our 
leading sources of sea food. Hitherto the spawning time of 
this fish has not been known. The young rock fish now at 
Druid Hill Park hatching house are the produce of three ripe 
rock fish taken May 6th at Dr. Capehart's fishing shore, 
• •  Avoca," on Albemarle Sound, N. C. , near the mouth of 
the Roanoke river. From these three fish nearly two bush­
els of eggs, estimated at three millions, were taken and im­
pregnated, but the proper preparation had not been made for 
their treatment, and the result was not as prolific as could 
have been desired. Indeed, although the fish commissioners 
have been long bent on finding out the habits of the striped 
bass, the capture of these ripe fish was a surprise. They 
were taken and spawned by Wm. Hamlen, of Baltimore, 
who resides on Federal Hill, and has been in the employmlnt 
of the Maryland Fish Commission for several years. Mr. 
Hamlen was fortunate also in hatching the first smelt, under 
Major Ferguson, in the Raritan river, and last season he was 
successful in soouring herring cggs, from which 500, 000 fish 
were hatcbed at Avoca, on Albemarle Sound, and brought 
to Washington and Baltimore for distribution. 

The striped bass hatching was in connection with United 
States fish hatching work under the superintendence of 
Major Ferguson, who has thus been instrumental in achiev­
ing success first with smelt, then with herring, and now with 
the striped bass. The eggs of the ripe rock fish are green, 
opaque, and smaller than the eggs of shad. After impreg­
nation they become fifty per cent larger than shad eggs, and 
their specific gravity is lighter. They are almost perfectly 
transparent, and have only a small speck. They have a large 
umbilical sac, a quarter of an inch long, and almost invisi­
ble. In water at the temperature of which shad eggs will 
hatch in four or five days, rock fish eggs will hatch in thirty­
six or forty-eight hours. 

. ,  I I  .. 
The Obelisk.. 

Mr. Dixon has partially gained his suit against thc under­
writers for the salvage of the Cleopatra and the obelisk when 
cast away off the Spanish COltst, and I'I'on says the result 
gives general satisfaction. It is also satisfactory to find that 
the " Needle " itself has been successfully coated with an in­
durating solution which it is hoped will protect it for many 
years from the action of the sulphurous acid that the sea 
coal fires of the metropolis disgorge into the atmosphere to 
the detriment of most descriptions of stone. The monolith 
had been greatly injured on the surface from exposure to 
atmospheric influence in Egypt, especially since it was 
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thrown down ; and It also, owing to the disorganized condi­
tion of its exterior, received further injury during its transit 
to this country. The effect of the silicious wash, we arc 
told ,  has surpassed expectation, and is only to be compared 
to the restoratIOn of an old painting. The obelisk first re­
ceived a thorough cleaning, it was then coated with the solu 
tion, and now appears as if just chiseled from the rock, 
showing Its original colors, the quartz and feldspar glittering 
in thc sunlIght. The mtaglIo also comes out much more 
distinctly than before. 

" The metric system is not a convenient one for common I millionth of the Paris quadrant, is not wlH�� professes to 
usc. Its measures are not of convenient length. The yard, be and was enacted to be) cannot be fouuu in the l!'rer.<.;h 

.. . . . . 
The Metric System. 

During the last Congress much evidence was collected with 
reference to the compulsory adoption of the metric system 
in this country. Among the papers was the following able 
report by the Quartermaster General : 

" In reply to tbe reference of the resolution of thc House 
of Representatives, in regard to the objections which may 
exist to making the use of the metric system of weights and 
measures obligatory, first, in all government transltCtions, 
and second , m all transactions between mdividuals, and the 
length of prelunmary notIce desirable before such 
mctnc law goes into operatIOn III the United States, 
1 have the honor to say tllat if the law makes the 
usc of the metric system obligatory III all govern· 
ment transactions it can be adopted by officers of 
the Quartermaster's Department as soon as notified 
by gencral orders. 

" Such an order can be distributed to every mili­
tary post within the space of one month from the 
time of its publication, and, if the telegraph be used, 
within one weck. 

" The objections thereto which at onee occur to 
me are ' 

" 1 . It will very considerably increase tile labor of 
cumputation, for, in practice, all sellers to the United 
States w III make thclr deli verics III accordance with 
the English measures now in general use, and the 
officers, using the ordlllary scales for weight,  amI 
the yard, foot, and inch, and bushel, gallon, quart, 
and pint for mcasures, will first ascertain the quan­
tities and sizes in the presen t  weights and measures, 
and t hen, by the use of tables to be distributed, will 
reduce t,hem to metric quantities in their statement 
of their vouchers, receipts, and accounts, whieh 
will, it appears to mc, be a perfectly useless labor. 

" 2. This rcduction, involving additional calcula­
tions and transfers from one set of units to another, 
unfamiliar, and much less convenient, will infall ibly 
he the source of many mistakes, to the loss of the 
disbursing officer of tllc Treasury, or of the person 
who sells supplies to the United States. 

" 3. I t  will be necessary, in  order to make the 
operation of such a law really successful,  to  throw 
away all the hay scales and other platform scales 
whose beams are now divided according to t1w 
American standard of units of weight, and all thc 
rules and measures divided according to the yard, 
foot, and inch, and all the weights, pounds, ounces, 
or grains, of avoirdupois, troy, and apothecaries' 
weight, and to purchase, distribute, and SUbstitute 
new scales and new weights accorrling to the metric 
system. These chang-cs will  be expen sive. The 
troll hie and labor I do not speak of, as such In hor 
will, in case of thc passage of a law, simply be the 
duty of all officers and employes of the United 
States. 

" 4. If the metric system is made ohligatory in 
government transactions and not in transactions be­
tween individuals, then continual confusion and 
misunderstanding will be caused by the use of one 
standard hy the government and another by the peo­
ple. All package� arc put up by mcrchants, manu­
facturers, and producers in accordance with the 
aetual lcgal standards, pound�, ounces, grains, yards, 
feet, inchcs. The transactions of the United States, 
large as they are, arc insignificant compared with 

half the stature of a man, is of convenient length to handle, 
to use, to apply. It, and the goods measured by it, can be 
halved, quartered, suhdivided i uto eighths, sixteenths, thirty­
seconds, sixty-fourths, etc. ; or it can be with equal facility 
divided into tenths, hundredths, thousandths. Half a meter 
is no dimension : half a cen Limeter is an unknown quantity ; 
but half a yard, half a foot, hal f an inch, half a bushel , one 
fourth of a bushel, of a quart, of a pint, etc. , arc recognized. 
If half a liter, of a deciliter, or a quarter, eighth, or sixteenth 
of these quantities is provided for, then tile metric decimal 
system is abandoned at once. 

" In calculation the mctric system applies admirably to 
money and accounts of  money . but evcn here the govern. 
ment has been obliged to abandon for the convenience 
of the people the true, strict, decimal system, and t o  coin 
half a dollar, half an eagle, the quarter of a dollar, etc. 

" In the usc of weights and measures, however, there arc 
not so great advantages in thc decimal system. The unit. is 

too large, and the n umbers produced and used iu the caleu ·  

BRONZE FLOWER STAND. 

those of private trade. Manufacturers and consumers and lation s of thc engineers are ted ious Lo wri te and are beyond 
the people will not change their customs at the call of the the limits of rcady apprehension. 
officers of the United States. " The ciphers and figures 0 '00000073 eonvcy no idea to a 

" In regard to making the metric system obligatory in mind trained in the 
'
Eng-l ish and Ameriean system, and yet 

transactions between individuals : such combinations are common in French works of science 
" I  do not believe that this is within the power of Con- and mechanics. 

gress. It will bc looked upon by the people as an arbitrary " The true scientific natural basis of the metric system has 
an d unj ust interference with their private business and illdi- been abandoned. The meter was intended and enacted to 
vidual rights, and I do not think they will submit to it. It be the ten millionth  of the quadrant of the terrestrial 
will infiict, if it can be enforced, a great loss npon many, es- meridian of Paris. In the progress of geodesy and science, 
pocially upon manufacturers and mechanics whose shops arc it is ascertained that the standard meter bears no (exact) re­
filled with costly tools, standard gauges, dies, and machines, lation to that quadrant, and, tbough it is probably very 
all constructed upon the basis of the foot and inch. nearly the ten m illionth of the quadrant of the meridian in 

" Every geared lathe in the United States depends upon a which New York lies, it is not probable that it is the ten­
screw of a certain num ber of threads to the ineh, and all the millionth of either of the three other qua(irants of that me· 
screws it produces are gauged in  piteh and diameter by the ridian, or of any quadrant of any other meridian. 
inch. " The fact is, that tha meter is quite as arbitrary and un-

o <  Thc meter is not commensurate with the inch , foot, or scientific a standard as the foot, or yard. It is of less con­
yard ; all reductions are approximat.e only. The law of .July venient length than either of them, and its compulsory adop-
27, 1866, m akes the use of the metric system permissive, tion would derange the titles ami record s of  every farm and 
legal, but not obligatory, and establishes for the reduction of every city and village lot in the United States ; would put 
of meters to inches, and the reverse, the ratio of one meter every merchant, farmer, manufacturer, and mechanic to an 
to thirty-nine and thirty· seven hundredths inches, which is , unllf�cessary expense and trouble, and all, it seems to me, for 
not absolutelv correct. To alter all t his machinery, to change I the sakc of indulging a fancy only, and a baseless fancy, of 
all these machines,  gauges,  dies, screws, and other parts of en closet philosophers and mathematicians for a scientific basis 
gines, will be the work of years-will cost millions of dollars. j of measures aud weights which (as the meter is not a ten 

metric system. 
" 1. The unit of length : The meter is 3 280890 + feet, or 

39 '37079 + inches. 
" 2. The unit of area : The are is 119 '60382 + square yards. 
" 3. The unit of liquid measure : The liter is 0 '264186il5 + 

gallon, or 1 '0567454 + quart, or 2 '11349(1); + pints. 
., 4. The unit of space : The stere is 1 '308764 + cubic yard, 

or 35 '886636 + cubic feet. 
" 5. The unit of weight is : 

grains troy. 
" 6. The unit of roods is : 

= 0 '62138 + mile. 

The gramme = 15 '43234874 + 

The kilometer = 1 ,000 meters 

" 7. The unit of land measurc for farms and city lots is : 

The hectare = 2 '47114 + acres. 
" 8. The commercial unit of weight is : The kilogramme 

= 1 , 000 grammes = 2 '20462125 + pounds avoirdupois. 
" What will our farmers, citi zens, merchants, tradesmen , 

and mechanics do with these figures ? And will they suhmit 
to being obliged to reduce acres, feet, inches, pounds, and 

ounees by multiplying or dividing by the above 
figures ? " I  think that to make the French metric 
system obligatory between individuals in this cOlln­
try will be an impol itic and arhitrary interfe rence 
with the rights, interests, and habits and customs 
of the people. " 

• ••• • 
Self-Reliance. 

Thern is no one element in a man's character 
that contributes more to his success in life, w isely 
says the United States ElXln01nist, than confidence or 
self-reliance in his own ahility. A faint-hearted 
man is unstable, and will never excel. Faith in the 
endeavor to will and to execute i s  as important in a 
successful busines� career as is the keystone to the 
arch. A man possessed of a bold, daring, and re­
solute will may be modest in revealing his pow ers, 
but will be determined in performing wh ELt he con­
cei ves to be right. To men with this never-dying 
faith there is no  such word as defeat, and when 
obstacles present themselves in their path, it only 
results in their putting forth a greater effort to ac­
complish their purpose. 

Toil, trial, disaster, gloom, and danger may environ 
and threaten to overthrow the most cherished plans, 
yet over and above all hinderances a heroic soul w il l  
triumph and  win  fame and honor. The discourag'e­
ml'nts that wonld retard thc irresolute only discover 
the weak places to the brave, and, strengthening 
these, they rencw the confiict with increased vigor. 
Timidity creates cowards and never wins success. 
It is a strong and abiding faith in one's own a bility 
to l)erforl1l that overcomes difficulties tlla� others 
thought could not be surmounted. 

In all the pursuits of life we find that those who 
achieve honor and distinction are strong and self· 
reliant in their own powers, exercise faith in their 
own ability, and carry out plans conceived in their 
own brain . Morse had faith in telegraphic wires, 
and Field in submarinc cables, and to-day, ill con­
sequence thereof, the lightning is harnessed to con­
vey thc news of the world in every part of the Imhi­
tablc globe within the compass of a few hours. 
Two young men in 1862 commenced a hank ing 
business in Wall street in a small office. They had 
faith in their own ability and also that of the Unit ed 
States to pay its great war debt. To-day they arc 
the leading bankers i ll government securitics on this 
continent, their daily sales rnnn ing into the mill iolls ,  
and their name and credit take high rank in al l the  
financial centers of the world. Not many years ago 
Edison occupied an humble position as a telegraph 
operator ; to-day h is name and famc arc world·w idc 
as associated with some of the grandest discoveries 
of ancient or modern times. Astor, Stewart, alA 
Vandcrbilt furnish examples in the large fortuneH 

they created as to what well-directed energy and determina­
tion can accomplish in business p ursuits, while the eventful 

life of the late Judge Packer is another striking illustration 
of the high position that can be attained hy reliance and per­
severance in the individual man, backed by a liheral endow­
ment of common sense. In thc ever-widening paths of COlll­
merce and the cver-increasing monetary circles there open 
up before the young men of the nation rare opportunities to 
win wealth and fortune. In agricultural, lllining, industrial , 
and mercantile pursuits like avenues to attain distinction are 
presented. But fortune w ill not come by chance nor d istinc­

tion by hazard ; both must be won by strong, heroic endeavor. 

Backbon e  is vital in the acnievement of lofty alms, and nerve 

and grit arc esscntial requisites in  the hattie of li fe.  A man, 

to trinmph, must have faith in his cnterprise and reliance ill 

his ability. 
� . . . .. 

FLOWER STAND.' 

The engraving on this page represents an elegant bronze 

J'lowcr stand designed and man ufactured hy Mr. M. Semey , 

of Paris, France. A basc likc the lower portion of the stand 

is also used as the base for a candelabrum. 

The judicious use made of the antique in this composi­

tion gives it interest. 

* The Workshop: Willrncr & Rogers News Company, agents, 31 Beek­
man stteet, New York city. 
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Medical Uses oC Linseed 011. I from 60 cents to $3 a day, according to skill and ability to 

At the last meeting of the American Dermatological Asso- perform, " boss "  burners getting t�e highest wages and 
ciation Dr. Sherwell read a paper on " The Use of Linseed ' boys the lower rate ; the whole averaglllg about $1.25 a day. 
and Oil as Therapeutic Agents in Diseases of the Skin. " The leading establishments-seventy or more in number­
Every dermatologist, he said, had seen the necessity of in- have a daily capacity of more than 4,000,000 bricks. Vari­
troducing fats into the system, and hitherto almost the only ous other small brick firms exist on the river, of which 
available hydrocarbon had been cod liver oil. This disagreed trustworthy data could not be obtained, and doubtless not 
WIth many patients, and was also open to a number of other far short of 400,000,000 bricks are made here in a single sea­
objcctions ; whilc, in the more palatable form of the com- son, by about 4,000 men and boys ; an average of 100,000 
mercial emulsions now frequently employed, he did not con- each. The great brick center is Haverstraw Bay, where 
sider it reliable. A more assimilable fat was therefore de- about forty separate manufacturers are established, includ­
sirable, and he thought he had discovered it in the flaxseed. ing the largest on the river. Haverstraw and vicinity are 
He had been induced to try its use by observing the beneficial especially adapted for the work, and their bricks usually 
cffeets of linseed cake upon cattle and horses,  both in making lead the market, although various other makers claim to 
their coats sleek and improving their general condition ; and produce an artiele equally good. In burning this immense 
his experienee had shown that the agent was of equal service quantity of brick it is estimated that 40,000 cords of wood 
to the human economy. He was in the habit of employing have been consumed, the labor of cutting and hauling which 
it in a threefold administration : is not easily realized. Cordts & Hutton, of this city, claimed 

1. If the patient were a male and had sound teeth, the seed to have burned last season the largest kiln ever burned above 
itself was the best form in whieh to take it. The man could the Highlands ; it contained 2,250,000 bricks. 
carry about ten ounces of this in his pockets, and would 
probably con sume a teacupful in the course of a day. The 
ordinary domestic linseed was small and dark in color, and 
contained only about 20 per cent of oil ; while that from 
Bombay or Calcutta (which was the kind recommended) was 
larger, lighter in color, and contained about 30 per cent of 
oil. 

2. In the case of women or children the ground seed, 
mixed with milk in the form of a porridge, was more de­
sirable, and was unpalatable to very few persons. 

3. In certain cases it could be given in the form of bread, 
although he did not consider this method quite so efficient as 
the others. The bread could be made by mixing linseed meal 
with flour in any proportion desired. This had been sug­
gested to him by Dr. Piffard. (A loaf containing 60 per cent 
of the meal was here presented to the association, and was 
tasted by one or two of the members . ) 

When linseed was eaten, a natural emulsification was per­
formed with the recent oil found in the stomach, and it had 
been established by chemists that a recent oil was much more 
active than one which had been long exposed to oxidation. 
The hulls also served to stimulate the peristaltic action of 
the intestines. He believed that it had specific virtues in 
dry and scaly diseases of the skin, such as pityriasis rubra, 
ichthyosis, and dry eczema, both on account of its special 
action u pon the sebaceous secretion and its effect in improv· 
ing the general condition of the patient. 

Dr. Sherwell then gave in detail four cases of great ob­
stiuacy and severity, in which its curative influence was most 
happily shown. Two of them were cases of pityriasis rubra, 
one of pemphigus foliasis, and one of pemphigus vulgaris. 
He had also employed it with most marked benefi t  in four 
cases of ichthyosis, and had cured a large nnmber of cases of 
chronic eczema with it. The seed was given internally in 
one of the forms above mentioned, and the oil applied ex­
ternally. The lubricatiilg effect of the latter was most ad­
mirable, and it had the advantage over most other oils of not 
becoming rancid when exposed to degraded epithelium. In 
eczema he was in the habit of wrapping the parts affected in 
a number of folds of linen saturated with it. He believed 

.. , . , "  
The Torrey Botanical Club. 

The regular monthly meeting of the Torrey Botanical 
Club was held in the " Herbarium Room," at Columbia 
College, Tuesday evening, �Iay 13. Mr. N. S. Britton, of 
Staten Island, read a paper on 

" THE ANNUAL GROWTH OF TREES. " 

Finding nothing on record as to the annual growth of 
trees and the number of years that must elapse before a sap­
ling becomes a tree of ordinary dimensions, the author made 
numerous observations during the past winter, the results of 
which are here recorded. Three separate notes were taken 
from eacb individual tree examined : (1) as to its age, (2) as 
to its height, and (3) as to its trunk circumference. The age 
was determined either from actual knowledge of the time 
when the tree was planted, or by counting the annual rings 
in the case of felled trees ; the latter means of determination 
may be a year or two in error in some cases, owing to the dif­
ficulty in counting where the rings were ob8cure. Heights 
were determined in the case of standing trees by simple 
geometrical methods ; and in the case of felled trees by meas­
uring with a tape line. The circumferences of the trunks 
were taken at a distance of about 3 feet above the surface of 
the soil. The notes were then tabulated, and those for each 
species averaged. 

Assuming the section of a trunk to be a circle, the average 
circumferences were reduced to corresponding diameters. 
Dividing the average height by the age, the average vertical 
growth per annum was obtained. Applying the same method 
to ascertain the diameter, the qu otient gives the average 
annual increase in trunk thickness at its base, and one half 
of this is the annual thickness of the rings for that species. 
The following table gives a summary of the results : 
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Years. that flaxseed was a specific remedy for the sebaceous glands , Abies excelsa . . . . . . . . . . . . . . 32'6 0'61" 0 30" 1'73' 3 
increasing their secretions when it was diminished, and re- . .  balsamea . . . . . . . . . . . . . .  3 0  0'38" 0' 19" 1'561 8 

storing it to its natural character when it had been altered by Pi::S S!!�� .. �.· .·." .. · ....... : : : : : : : : : �k'6 g:�i;; g:i�; nr, � 
disease. Thuja occidentalis . . . . . . . . . . . �� g:��; g:�;; m; � 

Dr. Van Harlingen stated that he had used linseed only in Juniperns Virginiana . . . . . . . 59'7 0'21" 0
0
:
5
10
3
;; 0

1 :562
8; 12 

d I . f 
' Salix alba . . .  . . . . . . . . . . .  . . . .  32 1'061' 3 

one case , an t lat was III the orm of the oil internally ; but Liriodendron . . .  . . . . . . . .  . . . . .  38 0'45" 0'22" 1 '57' 1 
he thought there was no beneficial result from it. This, he Juglans nigra. . . . . . . . .  . . . . .  

4
26

7'3 
0'41" 0'20" 1'55' 2 

Quercus alba . . . . . . . . . . . . . . . . .  0'35" 0'18" 0'88' 6 
said, might possibly have been due to the fact that he used Acer rubrum . . . , . . . . . . . . . . . .  28'4 0'45" 0'22" 1 '51' 5 

Carya tomentosa . . . .  . . . . . . . . .  70'4 0'20" 0'10" 0'95' 5 the ordinary domestic oil, and not that made from Bombay Betula alba . . . .  . . . . .  . . . . . . . . .  34 0'18" 0'09" 1'32' 3 
linseed . �f:;;��/l��!�,�a : : : :  . .  : :  : : : : � 8 g:��;; g:��; nr, � 

Dr. Piffard said he had used the linseed oil internally, and Castanea vesca . . . . . . . . . . . . . . .  52'3 0'51" 0'25/1 0'96' 7 
h tl I t ' b tt tl d l '  '1 . Sassafras . . .  . . . . . . . . . . . . . . . . .  27'1 0'23/1 0'12/1 0'96' 8 

e lOug I It was e er mn co Iver 01 III many respects. Catalpa . . . .  . . . . . . . . . . . .  . . . . .  32 0'55/1 0'28/1 1'39' 5 
Cod liver oil itself was fattening, While the iodine which it Ailanthns . . . . . . . . . .  . . . . . . . .  31 0'59" 0'29/1 1'46' 11 

Apple . . . . . . . . . . . . . . .  . . . . . . . .  23 0'65/1 0'32/1 1'23' 6 
contained was just the reverse of this ; and he thought this Cherry . . " . . . . . . . . . . . . . . . 29 0'54/1 0'27/1 I 1'40' 7 
might explain why it was that it was impossible to fatten The notes were all taken near New Dorp, Staten Island, 
somc persons on cod liver oil. The linseed, he believed, con- over an area of; say, three square miles, so that differences 
tained no starch, and it was, therefore, especially useful in due to soil and rainfall must be small, and need not be taken 
diabetic patients with skin trouble, as well as affording an' 

into consideration. The average rates of growth given in 
agreeable change of diet to them. The taste of this bread this table do not of course apply to the trees at every period 
was not agreeable to many individuals  at first ; but it was, at of their existence, .since all trees grow much more rapidly in  
all events, much more agreeable than cod liver oil. a vertical direction when young ; the annual increase in di-

Dr. White remarkcd that the so-called breads for diabetICS ameter is more constant, but there is a slight decrease in ring 
invariably contained a certain amount of starch, and, there- thickness as they grow older, especially noticeable in old 
fore, if  linseed was really free from starch, it was an impor- trees, and where much crowding has taken place. 
tant point to remember. In the discussion which followed attention was called to 

4 • •  , • the fact that although the chestnut is usually considered a 
Brick Making on the Hudson. rapid grower, yet according to Mr. Britton's table it was sur-

The Ne w York Tribune gives a detailed report of the passed in this respect by most other trees. In explanation 
brick industry on the Hudson, with the names of the prin- of this , Mr. Wright, of Staten Island, rcmarked that accord­
cipal firms engaged in the business, the capacity of the tog to hIS own observatIOns the chestnut was of slower 
works, the output last ycar, the present supply, and the growth near the sea coast than inland . 
number of hands employed. It appears that between Tarry- A large number of plants, both wild and cultivated, were 
town and Albany there are upward of 150 brickyards, vary- as usual exhibited by different members, and among them a 
ing in productive capacity from 20,000 to 140, 000 bricks a magnificent clump of Helonias dioica, which was brought in 
day in the working season. Most of these are on the west by the Vice-President, Mr.  Addison Brown. Mr.  Wright 
bank of the river, which furnishes an inexhaustible supply exhibited a very interesting sprout of the peach tree in which 
of proper material. The sand is usually found at the sur- the flowers were perfectly white and smaller than those of 
face, and the clay a few feet below, although the latter is the normal form. Mr. Wright stated that the fruit borne by 
frequently obtained at the surface and the sand at another the tree was also white. Prof. A. Wood exhibited a speci­
point near at hand. The tempering machines and brick men of the long lost but recently rediscovered Shortia 
presses are now nearly all run by steam power ; but the ma- galactiifolia. Mr. Leggett exhibited a proliferous speci­
terial is still carted by horses, and all other parts of the labor men of Hepatica triloba, in which the flowering stalks arose 
are performed by hand. The wages patd last year ranged from the bracts at the summit of the main stem. 
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The Largest Orchard in th e World. 

The Rural Horne is inclined to think the very profitable 
orchard owned and cultivated by Mr. Robert McKinstry, of 
Hudson, N. Y. , is the largest in the world. If there is a 
larger we should be happy to hear of it. 

The orchard is situated on the east bank of the Hudson 
river, on high, rolling table land, and contains more than 
24,000 apple trees, 1 ,700 pears, 4,000 cherries, 500 peaches, 
200 plums, 200 crabs, 1,500 vines, 6,000 currants, and 200 
chestnuts. The varieties grown are : Rhode Island green­
ings, 7,000 ; Baldwins, 6,000 ; King of Tompkins County, 
4,000 ; Astrachans, 800 ; N orthern Spy, 500 ; Wagener, 500 ; 
Gravenstein, 400 ; Cranberry Pippins, 200 ; Ben Davis, 200 ; 
Dutchess of Oldenburg, 200 j with Jonathans, Hubbard­
stons, Cayugas, Vanderveers, Pearmains, Peck's Pleasants, 
20 ounce Pippins, Russets, and others in less number. 

The pears are Bartlett, B. d'Anjou, Sheldon, Seckel, and 
Lawrence chiefly. Of cherries there are twenty-eight varie­
ties. The orchard is intersected by roads over six miles in 
length for the passage of wagons, and is bounded by a con­
tinuous row of apple trees set ten feet apart for four miles 
and a half. The apple crop of last year was 110,000 barrels. 
Twenty-four men and fourteen horses are employed hauling 
out the crop or in plowing. 

The success of this orchard has not been achieved, nor is 
it maintained, without the closest supervision and most in­
dustrious work. The oldest trees are about twenty years 
old. The soil is dry, rolling gravel, with some l imestone ; 
the trees are planted twenty feet apart, and do not by any 
means seem to be crowded. The ground is plowed several 
times in the year and kept fallow ; except when thought ad­
visable it is seeded to clover. Suckers and sprouts are re­
moved as soon as scen ; the borers are watched and followed 
with vigor. Wires are used to reach them in their burrows, 
and the damaged bark is removed with chisels. 

4 • •  I .. 
Peter B. LaW'eon. 

Peter B. Laweon, chief engineer and superintendent of 
the West Point foundry, died May 14, at Cold Spring, on 
the Hudson. He was born at Low Point, Dutchess county, 
in 1810, and, having bnt few advantages of early education, 
was apprenticed to the West Point Foundry Association, 
then located in this city. At the age of twenty-one he w aB 
appointed by Mr. William Kemble, thc proprietor, to the 
position of foreman of the machine shop, and the wisdom 
of the selection was verified by fifty-three years of active 
service, not only under his first patron, but the succeeding 
administrations of Mr. Gouverneur Kemble, Captain Hohert 
J. Parrott, and the present firm of Paulding, Kemble & Co. 
As an inventor ilis patents have the merit of universal adap­
tation. To use his own expression, " I  have never invented 
anything until the necessity arrived. " His " slotter " for 
heavy iron work arose from the continual breakage of the 
best machinery in the building of the Collins line of steam­
ships, and it is now in use all over the world. In steam en­
ginery he was also eminently successful, he being the con· 
structor of the engines of the United States steam frigate 
Missouri (burned at Gibraltar), the United States frigate Mer­
rimac (afterward the terrible ram of Hampton Roads), the 
pumping engines at the Brooklyn Navy Yard, and many 
others. He was the first to discover that the windage of a 
rifled cannon ball could be annulled by a band of soft metal 
on the projectile , to be expanded into and cut by the rifling 
of the rim by the same explosion that propelled the missile. 
This patent expanded iuto the well known shot of his friend 
Captain Robert J. Parrott, used with such terrible effect du­
ring the late war. He was fine in personal appearance, pos ­
sessed of great executive ability, and kind and genial in bis 
disposition.-New York Herald. 

.. �. , "  
Independent SIlk. Weavers. 

The Tirnes' report of the industrial condition and prospect 
of Paterson, N. J. (now more favorable than the city has ever 
known before) states that the greatest expansion has been in 
the silk industry ; new mills are going up all  the time, and 
during the darkest days of the " hard times " the erection of 
silk mills scarcely stopped, until now they employ nearly 
twice as many hands as they did six years ago. Besiues, the 
system of manufacturing in the homes of the workingmen 
has attained wonderful proportions within a few years. 
When the hard times came, and weaving fell off, many of 
the weavers began to manufacture in a very small way for 
themselves ; as they succeeded, Dthers tried it, and to-day 
there are not less than 500 looms owned by practical weavers, 
and operated under their immediate supervision in rooms, 
garrets ,  sheds, and every place where a loom can be worked. 

Whole families thus find employment in their own homes ; 

the men do the most difficult part, the women and children 

assist, and all feel that they are working for themselves. 

The profits of the trade are said to be small, for the largflst 

as well as the smallest manufacturers, but thc business is 

unmistakably prosperous, and many of the great mills have 

worked overtime for many months. 

Notwithstanding the development of vast mills aud other 

huge manufacturing establishments, incident to the use of 

steam and the accumulation of capital, the opportunhics for 

independent production by individual workers are more 

numerous and more profitable to-day than ever before-for 

workers with small capital , we mean. No able worker who 

really wishes to be his own master, and is willing to work, 

need lack for chances. The man who will let himself be· 

come the " slave of capital " is usually incompetent of self 

direction and real independence. 
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Solid Emery Vnlcanite Wheels-The SoJid Original I (5) K. L. writes : With regard to Melloni's I (12) " Investigator," writ ing of his father's 

Eme�y Wheel - othe.r kinds im.itatlons and inferior. thermo.electric pile, one can read in books of physics ' experiment in treating wood some 40 years since, says : 
CantlOn.-Our name IS stamped m full Qn all our best , sentences as the following one : ., The thermo.multi. He buried in bituminous coal dust different descriptions 

The Charge /,01' Insertion under this head is One Dollar �;andard . Belting, Packing, and Hose. B�y th�t ;nl;. ! plier consists of a series of small bars of antimony and of wood, and passed a current of hot steam through the 
a linefOl' each insertion : about eight words to a line. . he�est IS th�

7 
ohe::�. 

k
N;W Y:k Beltmg an so - 'I' bismuth, a and b, soldered together at their alternate pile; by this means he' accomplished his intention even 

Advertisements must be received at publication office 

as eaJ'ly as Tkursday morning to appear in next issue, 

mg om�a�y, �n ar ow, . Y. 
. .  ends." Well, this is all very nice, but the moment you beyond his expectations. The wood became thoroughly 

Pulverlz11�g �1llls for all har� substauces and grmdmg come to put together those pieces of metal, all sorts of imbued with the acid from the coal and shrank up to 
purposes. "'alker Bros. & Co . .  23d & Wood St., Phlla. , Pa. difficulties arise at once. 1st. Y ou cannot get the bismuth smaller proportions ; the pores of the wood closed and 

The Improved Hydranlic Jacks, Punches, and Tube to flow when melted ; it is always in a kind of lump. became deusely compact. The softer the fiber of the 
The best results are obtained by the Imp. Eureka Tur- I Expunders. R. Dudgeon, 24 Columbia St., New York .  : 2d, The small piece of antimony is so brittle, that the wood the more thorough the result, seemingly. 

DIlW \\ heel,and Barber's PaLPulverizing Mills. Send for The best Friction Clutch Pulley and Friction Hoist- I moment you try to work it, immediately it falls into 
descriptive pamphlets to Barber & Son ,  Allentown, 1' .. . I ing Machinery I,:, the world, to be seen With. p�wer ap- pieces. 3d. It seems impossible to solder them together. {13) S. , B. & Co. ask if it will be possi hle 

N r . I St P . best and cheapest. Send for phed, 95 and 97 LIberty St . ,  New York. D .Fnsbie & Co., What is then to be done ? A. 'l'he elemcnts of the ther- to speak through a tube 400 to 500 feet long, rum:iug 

pric:S�
on;atio:�7Ir::�orks, New Brunswick, N .  J .  New Haven, Conn. mopile are made of antimony·glance and bismnth, cast through the air (or on the outside of a wall), and of what 

EI ctro Bronzl'ng on Iron P il d 1 h' S elt'n ' Id d h d 'th fil h f II material it would be best to make the tube of, iron or 
Emerson's Patent Inserted Toothed $100 Gold Pre e - • il a e p Ia m I g m Iron mou s an s ape WI a e, as s own, u 

minm Solid Saws are superseding all others . Send your Company, Philadelphia, Pa. !�:nd�d 
����v

s
�ake the tube of tin, and have well 

ful.\ address for our Sawyer's Own Book. (free) . See il- Improved Steel Castings ; still and durable ; as soft 
lustrated adv. p. 381. Emerson. Smitb & Co. ,  Beaver and easily worked as wrought iron ; tensile strength not 
Falls, Pa . l ess than 65,001 Ibs. to sq. In. Circulars free. Pittsburg 

Lightning Copyist.-Secures copies of any article in- Steel Casting Company, Pittsburg, Pa . 

stantly. Sent post-paid for 50 cents . No circulars . WOOd-working Machinery, Waymouth Lathes. Spe-
Copying Company, Princeton, Ill . cialty. Wardwell Patent Saw Bench ; it has no equal. 

H . R t d G t . t'  b h Improved Patent Planers ; Elevators ; Dowel Machines. earJOg es ore .- rea Illven IOn y one w 0 was I Rollstone Machine Company, Fltchburj<, Mass. d(�af for 20 years. Send stamp for particulars. J no. Gar-
more , Lock Box 9U5, COVington, Ky. The Twiss Automatic Engine ; Also Vertical and 

Lathes, Planers, and Drills, with modern improve- Yacht Engines . N. W. Twiss, New Haven, Conn. 
ments. 'I.'he Pratt & Whitney Co" Hartford, Conn . Split Pulleys at low prices, and of same strength and 

appearance as Whole Pulleys. Yocom & !:lon's Shafting 
To accommodate our friends and customer. in differ- 'Works, Drinker St., Philadelphia, Pa . 

ent sections of the country we take this method of noti­
fying them that our goods can be procured of the fol­
lowing : Philadelphia branch. 416 Arch St.; San Fran ... 
Cisco branch, 5 First St.; C . \V .  Trainer & Co. ,  150 Oliver 
St., Boston, Mass.; E. & T . :Fairbanks & Co., St. Johns­
bury, Vt . i  FJ. G .  Marvin, 86 Main St., Ruffalo. N . Y . ;  F .  
H .  Wilson, :37 Light St., Baltimore, Md . ;  W .  M .  Bird & 
Co.,  Charleston, S .  C . ;  A. P. Lufkin, Galveston, Texas ; 
�emple & Birge Manufacturing Company, St. I�ouis. Mo . ; 
T .  S. & A .  J. Kirwood, l71 I .. uke St., Chicago, IlL; Par­
ker, \Vise & Co., Cincinnati, Ohio ; S. W. Hempsted &; 
Co., Columbus, Ohio ; Moore & Kerrick. Indianapolis, 
Inr! . ;  C. A. Parker & Co., N ew Orleans, La. n '-W. Johns 
Manufacturing CompanYl sole manufacturers of genuine 
Asbestos Liquid Paints. HOOfing, Boiler Covering, etc . ,  
etc . ,  8 7  .:\laiden Lan e, New York. 

For Rale.-9 pieces 2 7-16 turned shaft, 11 feet long; 
coupled ; good as new. Frisbie & Co.t New Haven. Ct . 

American :Fruit Drier Mfg. Co. , Chambersburg, Pa. 
Cheup.-Ncarly Ncw Verticar Tubular Boiler, 30 x 60 

inches. Box 121 ,  Salisbury, M d .  
Downer's Anti-Incrustation Liquid. -J. W. Ham­

burger, Wholesale Furniture )'lanufacturer, IIester and 
Elizabeth sts.,  New York, says : H Your Boiler Liquid is 
a success . 1 am using hard well water, but your Liquid 
prevents the formation of scale, and my tubes are clean. 
I shall continue to use it, and heartily recommend it to 
others . " A. H. Downer, 17 Peck Slip, New York. 

The only economical and practical Gas Engine in the 
market is the new I I  Otto " Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Dead Pulleys that stop the running of loose pulleys 
and their belts, controlled from any point. Send for 
catalogue. Taper Sleeve Pulley Works, Erie , Pa. 

No gum l No grit! No acid l Anti-Corrosive Cylin­
der Oil is the best In the. world, and the tirst and 
only oil that perfectly lubricates a railroad loco­
motive cylinder, doing it with half the quantity 
required of best lard or tallow, giving increased 
power and less wear to machinery, with entire free­
dom from gum, stain. or corrosion of any sort, and 
it is equally superior for all steam cylinders or 
heavy work where body or cooling qualities arc 
indispensable .  A fair trial insures its continued 
use. Address E. H. Kellogg, sole manufacturer, 17 
Cedar St . ,  New York. 

HINTS TO CORRESPONDENTS. 
No attention will be paid to communications unless 

accompanied with the full name and address of the 
For Solid Wrought Iron Beanls, etc . ,  sec advertise- writer. 

ment. Address Union Iron Mills, Pittsburgh, Pa., for Names and addresses of correspondents will not be 
lithograph, etc. given to inql1ll'crs. 

Fuctory Fire IIoRe.-A large lot for sale cheap. W. We renew our request that correspondents, in referring 
F'. Corne� Agent, 117 High St . ,  Boston, Mass. to former answers or articles, will be kind enough to 

name the dute of the paper and the page, or the nUID ber 
For Salc .-CallUdian Patent for Automatic Mash Ma- of the question. 

chin(�, successfully introduced in the U . S. A most valu- Correspondents whose inquiries do not appcar after able i nvention, caimole of being successfully introduced a rcasonable time should repeat them. in every brewery. A rare chance for a Hve man. Michael 

J. Stark, Bulfalo, N. Y .  Persons desiring special information which is pnrely 
of a personal character, and not of general interest, 

Wanted-A good Metal Pattern Maker of consider- should remit from $1 to $5, according to the subject, 
able experience . Sargent & Co.,  New Haven, Conn . as we cannot be expected to spenu time and lahor to 

For Sationary or Portable Engines, Circular Saw Mills, 
Grist Mills, an d Mill )'fachinery. good and cheap, address 
the old manufacturers of Cooper Mfg. Co . •  Mt. Vernon, O. 

H. Prentiss & Co. , 14  Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list . 

" 'Vorkshop Receipts " for Manufacturers, :Mcchan­
ies, and Scientific A mateurs. Illustrated. $2) mail free. 
E. & F'. N. Spon, 445 Broome St . ,  New York. 

For Screw Cutting Engine Lathes of 14, 15, 18, and 
22 in. Swing. Address Star 'rool Co., Providence, H. 1. 

The Horton Lathe Chucks ;  prices reduced 30 per cent. 
Address 'rhe E. Horton & Son Co., Windsor Locks, Conn. 

Lincoln's Milling Machines ; 17 and 20 in. Screw 
J�athps. Phoonix Iron \Vorks, Hartford, Conn . 

Boil"rs ready for shipmcnt . For a good Boilcr send 
to Hillos & Jones, 'VihninbJton, Del .  

Sha\v's Mercury Gauges, 5 t o  50,000 lbs. � accurate, re­
liable, and durable. T. Shaw, 915 Ridge Ave.,  Phila . ,  Pa. 

New Pamphlet of .. Burnham's f'tandard Turbine 
", heel " sent free by N. ]f. Burnham, York, Pa . 

:Machiue Diamonds. J. Dickinson, 64 Nassau St., N lY. 
Sheet Metal Presses, Fcrracutc Co.,  Bridgeton, N. J. 
Eagle Anvils, 9 cents per pound. Fully warranted. 

obtain snch information without remuneration. 
Any numbers of the SCIENTIFIC AMERICAN SUPPLE­

MENT referred to in these columns may be had at this 
office. Price 10 cents each. 

(1) C. L. writes : 1. In making induction 
coil (SUPPLEMENT No. 160) would it be of any advan­
tage to wrap insnlated wire (secondary) in two sections 
instead of across ?  A. Yes, the im·mJation need not be 
so perfect. You should use the same weight or wire as 
recommended in the !:lUPPLEMENT referred to. 2. Of 
what dimensions should it be to work electric pen (Sup­
PLEMENT No. 1 66), and would not a gravity battery an­
swer better than a Grenet? A. A coil that will give a % 
(one eighth) inch spark will do. For continued use a 
battery composed of several gravity cells would answer 
very well. 3. I want to work a telegraph one hundred 
yards ; shall I use ground connections or double wires? 
A. Use a return wire. 

(2) J. K. asks : Which end of a horizon­
tal cylinder receives the most steam? A. The piston rod 
end reccives the least steam, and Icss work is done d ur­
ing that stroke. 

(3) C. E. W. W. writes : I have not yct 
been able to find a cement entirely suitable for cement­

A Cupola works best with forccd blast from a Baker 
ing rubber to wood : can you suggest something? A. 1. A 

Blower. Wilbraham Bros., 2.3 18 Frankford Ave.,  Phila. good glue answers very well in some cases;  the PB.l'ts 
to be joined must. of course, be held well together 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 
Eclipse Portable Engine . See illustrated adv. , p. 382. 

Presses, Dies, and Tools for working Sheet Metal, etc. while the glue is drying. 2. Melt together over a gentle 
J<'ruit & other can tools. Bliss & Williams, B 'klyn, N. Y. firc equal parts of black pitch and gutta percha. If this 

1. ':;C:;::=======::::I (14) S. P. T. asks : Where would a person 
bave to begin to study to be an engineer iu the navy? 
A. At the Naval Academy at Annapolis, Md. 

(15) B. writes : In your paper of the 12th of 
April, J. L.· C., among other questions, asks : Will 
more water run through a one inch perpendicular 
pipe, 10 feet long. thun through a one inch pipe, one foot 
long? Yourauswer is, Yes if they are even at the top and 
both taken from the same tank. Now why is more 
water forced into the long pipe, when the head or press­
ure is the same upon .the opening of each ? Pleuse ex­
plain. A. There is a greater bead on the 10 foot pipe 
than the one foot. The head is the height above the 
point of delivery, and not above the point of entrance to 
the pipes . 

(16) G. MeD. asks : In a B flat cornet which 
has the most friction, a piston or a rotary valve ? A. 
Practically a piston valve. 

(17) E. D. W. asks if there is any more 
danger from lightning on a telegraph line, in using bare 
copper wire for a ground from the lightning arrester, size, in Fig 1. The bars of antimony mnst be tinned , than in using insulated wire. A. No. on both heads, a b, wi th very fusible'solder by means of 

a small soldering iron. The bars of antimony and bis- (18) R. T. C. writes : I wish to cut a piece 
muth may be held together between spring forceps, and of Iceland spar to a particular sbape and polish it. 
the spaces between the bars filled with pieces of wood, Please inform me how I can polish the Iceland spar 
which may be allowed to remain to impart greater when I cut, so a ray of light will pass through it. I want 
solidity to the pile, but they must not extend beyond it very smooth, as m uch so as a looking glass. A. You 
the joints. The vertical rows of five pairs each are first may cut it with a thin iron rotating disk supplied with 
soldered, and these are united when all of the pairs are emery and water, and you may polish it with a lap of 
complete. The end pieces of eaeh row must have an copper charged with emery and water or emery and oil. 
offset at right angles to the bar, as shown in Fig. 2. Fig. Use different grades of emery, gradually increasing in 
3 shows the comhination of the end pieces of two verti- fineness, and finally polish with a paste of putty powder, 
cal rows. When the pack of 20 or 25 pairs is completed, nsing a pewter lap. 
lay it iu a round or square case of brass, having first sol­
dered to the middle of the first and last bars short cop­
per wires, which pass through two ivory lined holes in 
the case and are provided with permanent binding 
screws , The vacant spaces are then filled with plaster 
of Paris, which is.afterward scraped away so as to leave 
the ends of the bars bare, and these are then blackened. 
In making this instrument a great deal of patience i s  
required, a s  a breaking o f  a number o f  the bars is un­
avoidable. 

(19) R. M. M. asks :  1 .  What books or 
papers must I procure in order to get a thorough know­
ledge of making ice by artificial means ? A. Consult 
SCIENTIFIC AMERICAN SUPPLEMENTS. Nos.  85 and 91. and 
p p .  95 and 33.5, volume 37, und 159 and 387, vol ume 38, 
SCIENTIFIC A'IERlCAN. 2. Also, is there any process by 
which raw bide may be rendered impervious to water? 
A. We believe there arc several patented processes which 
claim to accomplish this. Paraffine nnder pressure and 
in solntion is claimed to satisfy the requirements. 

(20) P. G. -For direct ions for removing 
supcrflilous hair, see volume 39, p. 75 (26), p. 91 (1) SCI­
ENTIFIC AMERICAN. 

(6) D. writes : Take a dozen or more shects 
of blotting pad, size of your letter book. Dip every 
other one in water and put under press, wet and dry 
alternately, for a few minutes. Keep in tin box with 
lid, and use instead of wetting with brush. No need of (21) J. B. H. writes : I see in a recent 
oiled paper even after a little practice. Twenty or number of the SCIENTIFIC AMERICAN, that J. P • •  T. 
more letters can be copied at once as well as one, plac- asks yon about building a scow to be run by a steam 
ing pad, tissue paper, Jetter, pad, tissue, at pleasure. wheel. I have just finished the machinery for a scow 
One wetting will last several days. 65 feet long, 16 feet beam, 3 feet draught of water. We 

(7) D D k 'f k d h' 1 put in a propeller wheel,  46 inches diameter,with a power 
• 

.
.

.
. �s S I blac a� w Ite are co ors of cylinder 8x12, with an npright boiler, 38 inches III � sc;entliic �,ew. A .  Black IS the absence of color; diameter by 7� inches high. She will carry ahout 28 white IS the umon of �11 colors . , 

, cords of hickory wood, and. make 6 to 7 m iles per hour 
(8) H. S H. wrItes : In your Issue for March , with 60 lb. steam. My experience is that the propeller 

8th, you tell D. J. C .  (34), that you " do not think sun- I wheel works better and with much less power than the 
light ever put out fire ;" that " the difference in the old time steam wheels that we used to use dowu on the 
heat of a fire with and without sunlight must be infini- , Ohio and Mississippi rivers. 

(22) J. C. asks : What will remove the 
tesimal,if anything. "  I have repeatedly seen the bright­
est fire grow dull and cease burning wh(m the full snn­
light fell directly on the draught. The effect of the Run- glossiness on cloth that appears on the knees and elhows 
light was the same aR if some one had pIlL water in the of clothing after having been worn some time ? A. 
fire. In a west room at my father's house there was a " There is no permanent remedy, since it is due to the 
stove so situated that, the rays from the afternoon sun I weRl?ng

,
�way of 

.
the " nap

;
" A wca� solution of am­

fell directly on the hearth, and unless the curtain was moma ,,111 remo,e the glo,.s temporaTlly. 
lowered the fire would almost cease to burn. This is (23) W. K. a�ks : Can you inform me how 
the experience of many a housewife, and I with many ' to make cider in vinegar in a quick, wholesome way, or 
others have often wished to know just why this was so. rcfer me to some number of your paper that has the 
A. It is possible that the sun heat may in some slight process in? I have plenty of cider 6 years old that is 
degree affect the dranght, but we are still of the opinion very slow to make into sharp vinegar. A .  Consult a 
that the superior brightness of the sunlight renders the General Treatise on the Manufacture of Vinegar, by 
fire veri dull by comparison, in much the same way as Professor H. J)ussauce (including all known quick pro­
an electric light in proximity to a gas flame makes the cesRes). A full description of this process would oc­
latter appear of a dc,ep orange color, whereas, before cupy too much space in these columns. 
comparison with the electric light it would have been 
considered fairly white. 

(9) IT . J. 13. asks : 1. What size balloon 
does i t  require to hold 10,000 cubic feet of ordinary 
street gas ? A. The inflated bag should have a diameter 

nearly 27 feet. 2. What weight is it capable of rais­
ing? A. About 340 lb. ,  less the weight of the bag. 3. 
What would be about the co.t of a balloon that size ? 

(24) W. F. H. asks how to turn and fit a 

Acme Lut.lIcs. - Swing. 7 in. ; tnrn , 19 in. long; back 
geared ; screw cutting. Send 3 cent stamp for circular 
and price, to W. Donaldson, southwest corner Smith 
and Augusta, CinCinnati, Ohio. 

is required to set very hard, one part of powdered shellac 
may be 8 dded. The addition of say a tenth part of 
caoutchouc clippings makes it more adhesive, but pre­
vents in a measure its final hardening. This eement A. Properly equipped, about $500. 

butterfly valve which has a solid Flem running through 
the boSll on valve, How to tell whether both ends of 
valve will fit before the sides are small euough. A. 
Cast on the valve a spindle which will coincide with the 
axis of the pipe to which the valve is fitted. Turn the 
valve to fit its seat, then saw off the east spindle and fit 
in the spindle which is to support and move the valve, 
then fit the valve by filing or by tunling off a very little 
from its sides near the spindle. 

Forsaith & Co. , Manche,;ter, N. H., and 213 Centre 
St., New York. Specialties.-Bolt :Forging Machines, 
Power Hammers, Combined Hand Fire EngineR and 
Hose Carria.ges, new and 2d hand machinery. Send stamp 
for illustrated catalogues, stating just what you want. 

should be used hot. (10) W. H. S. asks : 1. What part of a 

(4) F. N. R.-The arran2'ement of copper horse power would a small stationary engine, 3 inch 
" stroke, cylinder lYe inch bore. with a balance wheel 12 

lightning rods on the builning, as you propose, will do inches in diameter. be? A. See rule for calculating the 
very well , provided the bottoms of the rods are made to horse power of engines on p. 267 current volume, query 
extend underground for a considerable d istance, so (4). 2. How large a boiler wonld it require to rnn the Linen IIose.-Sizes :  lYe in . , 20c, ; 2 in . , 25c ; 2Ye in. , that there will  be a large conducting snrface in contact engine : the diameter aud length? A. This will depend 29c. per foot, subject to. larg� discount . For price lists I with the earth. The common fault in lightning rods is upon the pressure of steam you wish to carry and the o

,
f all Sizes, 

,
alSO rubher hned Imen hose, address Eureka I that they are not sufficiently connected with the ground .  EIre Hose Company, No . 13 Barclay St. , New York. They arc generally stuck down two or three feet into 

number of revolutions per minute. 3. Could it be ar-
ranged to heat by kerosene or alcohol? A. Yes. 4. 

Nickel Plating.-A white deposit guaranteed by using , dry earth; but such an arrangement is worse than use- Which would be the hest? A. Alcohol. 5. Please tell 
our material. Condit,Hanson & Van Winkle,N ewark.N.J. ' less ; it is almost like placing the bottoms of the rods in me how to arrange it to get the most heat with the least 

Needle Pointed Iron, Brass, and Steel Wire for all a glass hottle. In all cases the bottoms of the rods un- fuel . A. Arrange the lamp like any alcohol lamp, 
purposes. W. Crabb, Newark, N. J .  derground should b e  comlCcted with iron o r  water pipes, but with a sufficient number of wicks ; it  would be safer 

if they exist; or III lieu thereof, the rods should be to have the vessel for alcohol at a distance from the The Lathes, Planers, Drills, and other Tools ,  new and ext<;>nded a long distance underground, or shonld con-
second-hand, of the Wood & Light Machine Company, I nect with a mass of old iron, or iron are, or charcoal, or lamp, like a German student's lamp. 
Worcester, �re being sold out very low by the Ge�rge coal dust of any kind, laid in a trench. No lightning (11) C. S. C. asks for the best method for 
Place Maclnncry A gency, 121 Chambers St . ,  New Yor". rod can be regarde(l as a safe conductor unless its lower making It soldering fluid for mending tinware without 

Hydraulic Presses and Jacks, new and second hand. extremity is carried deep into the ground,  and there put , an iron. A. Dissolve zinc in muriatic acid l:ntil bub­
Lathes and Machinery for Polishing and B uffing Metals. in good connection with a large surface of conducting ji bling ceases, and add a quantity of water eqUIvalent to 
E. Lyon & Co . ,  470 Grand St., N. Y. material. that of the acid. 

(25) 1. C. McL. asks if there is any chemi­
c a l  that could be p u t  into white iron t o  tougheu it .  that 
i s ,  to put in the mixture when the iron is melted : if so 
what is it? We use this iron in the manufacture of 
bells. A. The toughness and hardness of iron and steel 
are increased by the addition of certain amonnt" of tung­
sten. 

(26) C. E. L. writes : I frequently n otice in 
your paper inquiries about ground connections on tele� 
graph lines, aud I think the subject is one that deserves 
more attention than is commonly given to it, as poor 
grounds are causes of more trouble to the amateur and 
inexperienced telegrapher than anything else. Cur­
rent school text books describe a ground connection as 
a sheet of copper ten or twelve feet square buried at each 
end of the line, The expense of such a ground would 
in many cases be greater than the whole cost of wire 
and instruments, and of courRe it could not be thought 
of for an amateur line, where, as a general thing, expense 
Is the first consideration. The best ground is a eonnec-
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tion with a gas or water pipe; if possihle It should he I gine Driving." 2. How long should a yonng man, who 
at a brass section of the pipe rather than an iron or lead. has a taste for the business. lire a locomotive before 
and it should be soldered wheu possible. The surface being qualified for promotion to engineer? A. It de­
should be thoroughly brightened and the wire given ton pends upon his intelligence. application. and observa. 
or twent.y turns around the pipe. In c .. ses where I tion. 3. What traits of character are required in order 
a gas or water counection canuot be reached. a very I to become a good locomotive engineer? A. System ; 
good ground can in many cases be made by driving a habits of close observation; readiness of resource; a 
rod 01 iron five or six feet · into the gronnd; this will cool head. and great presence of mind. 4. Is there any 
generally work well if the wire is soldered to it. A difference in the power of two locomotives of equal 
sheet of zinc or galvanized iron of say 10 square feet sur- weight. one having 4 and the other 6 drivers. the drivers 
face will answer every purpose if the soil is not too dry. to be of the same diameter ? A. No. it  friction is not 
It should be set in a vertical posiUon. I have a galvan· considered.  5. What is about the average weight of 
ized sheet iron ground which has worked well for six American locomotives ? A. 3G to 35 tons. 

Carpet stretcher. L. A. Wlnn . . . . . . . . . . . . . . . . . . . . . . . 215.424 Reclining chair. E. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,377 
Carriage brake. chlld·s. D. Troxell . . . . . . . . . . . . . . . . . . 215.005 Refrigerator. B. W. Gillett . . . . . . . . . . . . . . . . . . . . . . . . . . 215.272 
Carriage, chlld·s. F. H. Jury . . . . . . . . . . . . . . . . . . . . . .  215,288 Rolling mill feeder, A. L. Holley . . . . . . . . . . .  215.860. 2 [5,361 
CaiTlnge toP. L. H. Richardson . . . . . . . . . . . . . . . . . . . .  215.29'1 Rotary steam engine. H. L. Berger . . . . . . . . . . . . . . . . .  215.314 
Cartridge closing machine. W. G. Rawbone . . . . . . .  215,295 Ruler. parallel. G. Couslus (r) . . . . . . . . . . . . . .  ; . . . . . . . .  8,709 
Casting hard metal on soft cast metal, W .Coventry 215,210 Safe. provision, S. Inman . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 .362 
Chandeliers, retainer for extension tubes of. J. F. Sap spout, T. G. Hintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.220 

Brown. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,3l8 Sash balance, F. Munn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.281 
Chart, dressmaker's, M . E. Adams . . . . . . . . . . . . . . . . .  215,310 i Saw gnide. E. H. Steams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,255 
Cheese turner. G. Stettler . . . . . . . . . . . . . . . . . . . . . . . . . .  215,4(11 Saw mills. feed and gig mechanism for. E . H .  
Chocolate. granulated, J .  G. Finke . . . . . . . . . . . . . . . . .  215,341 Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 5,25£ 
Churn, E. T. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,319 Saw sharpening machine, M. Covel . .  . . . . . . . . . . . . . .. 215.26': 
Churning apparatus, J. T. Hart . . . . . . . . . . . . . . . . . . . .  215,362 Sawing and planing lumber. H. M. Loud . . . . . . . . . .  215.379 
Cigar. pipe , etc .• lighter. W. W_ Batchelder . . . . . . . .  215,261 Sawing machine , scroll . P. Rademann . . . . . . . . . . . . .  215.241 
Clock. pneumatic, C .  A. Mayrhofer . . . . . . . . . . . . . . .  215,381 Scales. grain sacking, E. A. Martin . . . . . . . . . . . . . . . .  215.232 years. In sections of country where the soil is shallow 

a greater s urface will be necessary to make up for the 
lack of depth. I have made good grounds by soldering 
a nnmber of old oyster cans to a wire. and by burying 
iron turnings and ftlings in a trench. A failure of any 
of these methods should not discourage. as it often hap. 
pens that a change of a few feet in the location will lind 
snccess. 

(27) G. W. L. asks how to enamel paper 
tubes aud packages to contain butter. lard, etc .• and 
. imilar substances. A. A sirnpy alcoholic solution of 
bleached shellac mixed with terra alba Qr other opaque 
harmless earth has been employed for similar purposes. 

(28) H. M. J. asks how phosphor bronze 
i s  made. A. See p.  411 (30). vol. 39. SCIENTIFIC AMERI· 
CAN. 

(29) R.  & T. write in answer to W. M. M. , 
q u ery No. 23. page 003, current volnme of SCIENTIFIC 
AMERICAN : It is necessary for a practical man to have 
the mill stonebefore him aud to know what quality and 
quantity of work is reqnired of the same. also to see the 
grain to be gronnd ; becanse of the many differeut c ir· 
c umstances controlling the mmstone. it  is impossible to 
hly down any fixed rule for a s tone. as we are governed 
solely by conditions, and as such. milling is not a science 
h ilt  an art. and must, therefore. be handled to suit cir· 
t u m s tances and conditions. 

(30) D. J. W. asks for a receipt for making 
n blne writing ink that can be made in small qnantities. 
say Hi gallon. of these qnalities : color bright blue. w i l l  
n o t  settle o r  thicken o n  exposure to t h e  air. and fiows 
freely. A. Coupier·s .blue.  al80 known by the name of 
inrl ul in,  d issolved in water in the ratio of 20 parts to 
1 ,000 of water, forms a writing ink of a good color. 
which it retains when treated with chemical agents. It 
does not corrode steel pens. A nything added to ink to 
prevent evaporation al so teuds to prevent it  drying 
when written with. Replace the water )ost by evapora­
tion occasionally. 

(31 ) W. H. H. asks : 1. Will ordinary coal 
lose a part of its weight by being expoeed to the air and 
snn ? A.  Yes, if it contains much moisture a u d  suI· 
phides. 2. If it does, what per cent of its weight will it 
lose ? A. It depends upon the amount of moisture. suI· 
phides. etc . ,  present in the coal, and the conditions. 
time, etc . , of exposure. 

(32) H. L. writes : I have a good deal of 
trouble with my lard. which I work every day in the 
hot weather:  it gets sonr very often . Can yon suggest 
anything that will keep lard sweet ? A. Iu hot cl imates 
a small quantity of calcinm snlphite is sometimes used. 
a few grains to the ounce. 

(33) D. W. C. writes : In your issue of 
March 29. page 003. W. M. M. asked: " In laying off a 
millstone in furrows. what draught is givcn ; what 
amount of the space of a stone is  given to furrows and 
what to grinding surface?" The draught of the furrows 
of millstoues should be in proportion to their diameters. 
that is, to give stones of different diameters equal 
dranghts. the distance of their furrows from the center 
mnst he in direct proportious to their diameters . A 
stone four feet in diameter, the draught of the leading 
fnrrows should be two inches from the centcr of the 
stone, and all  other small fnrrrows should be parallel to 
the leading furrow s ;  the whole surface of the face of the 
stone should be given to inrrows. to form edges;  because 
the princi ple of grinding is that of shears clipping; the 
furrows serving as edges to · cnt the grain ;  therefore. i t  
is plain that t h e  more cntting edges t h e  stone has, the 
faster it will grind. The best dress that I have put on a 
stone is laid off iu this form : divide the face of the stone 
into sixteen leading furrows; then d ivide the sections of 
the stone into as many straw furrows as possible. These 
straw furrows shoul d  be very narrow. and be made par· 
al lel with the leading furrows_ 

(34) C. M. D. writes : Please inform G. M. 
A., in " Answers to Correspondents , "  that he can get a 
very good and durable  coat of brown on his gun. by al. 
lowing it to get covered with salt spray and letting i t  
r u s t  for a day o r  t w o ,  after which h e  must r u b  o ff  the 
loose rust and give the barrel a couple of coats of oil . 

(35) S. B. G. asks : 1. Should a violin be left 
in  tune when laid away ? A. Yes. 2. At what angle to 
the axis of the wheel should the wings of a wind power 
be set? A. The mean angle should be from 15° to 170 
from the plane of rotation of the wheel . 3. If a small 
log be split into halves or quarters it will spring outward . 
and appears as thongh the heart side is longer than the 
bark side . What is the cause of i t :  does the wood of 
the bark side contract, or docs the wood of the heart 
side lengthen ? A. The moister sap wood probably con. 
tracts most on exposure to the air. 

(36) J. H. asks :  1 . What kind of wax . h '  d '  t h '  or vamls IS use m e c mg on steel ,,!,lth nitric acid ? A. Beeswax or paraffiu. 2. What parts of a locomotive are called th: Journals ?  A. The cylindrical parts of the axles. whl�h rc�olve in the boxes. 3. A friend of mine has been dlspntmg with me about governors : he says tha� they are all .self.regulating. While I claim that the engUleer has to Judge from the s peed of the ball A All g?vemors are intended to be automatic or s:if.re: 
gulatmg. 

(37) W. S. W. asks : 1. Can a young man get enough knowledge of locomotive engineering by har� study. to materially lessen the time required on an engme as firemau ? If so, what time would it require �nd what boob would you recommend ? A. Yes. 
Bourne's Hand Book of the Steam Engine," and " For­

ney on LocolIIotive�." and " Reynolds' Locomotive En. 

(38) C. B. asks : 1. Have any vessels been 
constructed to go under water? A. Yes ; Fulton con· 
structed one. and in the early years of the late war there 
were at least two snccessfnlly operated in New York 
harbor. 2. Have any electrical engines of one horse 
power or more been invented? A. Yes. there have been 
many made of small power. Yon will find descriptions 
of both of them in the back numbers of the SCIENTIFlO 
AMERICAN. 

Clothes line fast�ner. H. Hurd . . . . . . . . . . . . . . . . . . . .  215.224 I Scholar's companion. Schaefer &; Hennings . . . . . . .  215,899 
Clutch , friction, P. Fleming .. . . . . . . . . . . . . . . . . . . . . . . .  215,343 

I 
Ilcythe . S. L. Sinlrleton . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  215,405 

Comb cleaner, S. E_ Hibbert. . . . . .  . . . . . . . . . . . . . . . . . 215,858 Seed separator. H. Standish (r) . . . . . . .  . . . . . . . . . . . . . .  8 ,715 
Compass. marlner·s. H. A. Severn . . . . . . . . . . . . . . . . . .  215,4()3 � Seeding machine. Nauman &; Stoddard . . . . . . . . . . . . .  210.387 
Corn drill. W .  Teamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.410 , Sewing machine fan attachment. A. A. N auck . . .  215.388 
Cotton and hay press. H. N. Reid . . . . . . . . . . . . . . . . . .  215.296 Shaft coupling, W. D. Forbes . . . . . . . . . . . . . . . . . . . . . . . . 215,315 
Cultivator. J .  M. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,385 Shirt neck shapero H. Borchardt . . . . . . . . . . . . . . . . . . .  2 15.204 
Curtain fixture. C. L. Gates . . . . . . . . . . . . . . . . . . . . . . . . .  215,218 

I 
Shoe fastener, F. Noack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.286 

Curtain IIxture. H. H. Meade . . . . . . . . . . . . . . . . . . . . . . . . 215.233 Shoe fa.tener, A . Sorg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 ,406 
Cnt·oft', steam engine, P. A. &; I. S. Knapp . . . . . . . . . 215,869 Shoemaker's workbench. I. Cooper . . . . . . . . . . . . . . . . .  215,326 
Dental plngger. H. D. Justi . . . . . . . . . . . . . . . . . . . . . . . . 215.226 Shutter, L. Lefebure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 .3';4 

(39) B. F. asks : Does it take any more Dividers,  knife. and screw driver, A. Nawadny . . . .  215,282 Shutter fastening, N. P. F. Rosenberg . . . . . . . . . . . . 215.398 
power to force a column of water throngh 1 000 feet of Drawing board. G . W. Da Cunha . . . . . . . . . . . . . . . . . . . .  215.233 Smokestack, locomotive, J.  R . Fish . . . . . . . . . . . . . . . .  2 15.342 
pipe on an iuclined plane and raise it 70 f�et than it Dredging machine, J. Canan . . . . . . . . . . . . . . . . . . . . . . . .  2 15,263 Snap hook, J. B .  Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,246 

does to force a column through 70 feet perpendicularly? I Elevator, J . B. ROllins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,244 Snow llanger ',D . A. Cox . : . . . . . . . . . . . . . . . . . . . . . . . . . .  215.328 

A. Yes,  by the amount of friction of the increased 
[ Elevator brake. hand operated, H. Snowden . . . . . .  215,802 Spectacle •• " \lson &; Me�gS . . . . . . . . . . . . . . . . . . . . . . . . .  215,420 

I th f . • d 
End gate, wagon ,  Porter & Vette . . . . . . . . . . . . . . . . . . .  215,894 Speed changer. J. WarwICk et al . . . . . . . . . . . . . . . . . . . .  215,417 

eng 0 pIpe reqUIre • Engraviug machine. F .  L .  Bailey . . . . . . . . . • • . . . . . . • .  215.259 stalls. fastening and releasing device for cattle , 

(40) J. D. asks : What size wire . cable was Evaporating pan, N. Witts . . . . . . . . . . . . . . . . . . . . . . . . . .  215 257 J. D. Watters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,418 
in use at the hanling off the steamshi p  Americu s iuto Exerci�ing machine, F. Ashton . . . . . . . . . . . . . . . . . . . . .  21�,889 Stamp, perforating. Murset &; CraWford . . . . . . . . . . 215,386 

deep water at the time she was �tranded on Long Branch 
Exte�.lOn �able. C. Utman . . . . . . . . . . . . . . . . . . . . . . . . . .  210,415 Stamp. perforating, B. D. Stevens . . . . . . . . .  . . . . . . .  . 215.� 

Beach. and also what power engines were in lise on her 
Fanmng mIll, A. W. &; C. T. Kendrick . . . . . . . . . . . . . .  215,367 Stand for Ice PI�chers. T. Leach . . . . . . . . . . . . . . . . . . . . 215.873 
Farm gate, L. C. P Jpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.898 Starchlng machme,  A .  M .  Dolph (r) . . . . . . . . . . . . . . .  8 ,'710 

to get her off ? A. No wire rope used. but four 18 inch Fence, B. F. M cColJester . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,382 Steam engine lubricator. E. G. Felthousen . . . . . . . .  215 ,271 
hemp cables. with blockR and falls from the cables to Fence, barb wire. T. Shuman . . . . . .  . .  . . . . . . . . . . . . .  215,404 Steam generator. WlIson &; Hartley . . . . . . . . . . . . . . . . 215,421 
the drum of the ship's hoistiug engines. Fence po.t, R . C . Ramsey . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.294 8tool, plano. M. P . Schamb . . . . . . . . . . . . . . . . . . . . . . . . . . 215 ,400 

Fence post, metalliC. Cary &; Blair . . . . . . . . . . . . . . . . . .  215.320 Stove, G. R . Prowse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.240 
(43) M. O. D. asks :  1. Do you know of File. bill, L . R . Shipman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,248 Stove and furnace lire pot. W. C. Davis . . . . . . . . . . .  215,269 

any malerials that are preferable to infusorial earth and Firearm, magazine. S . V. Kennedy . . . . . . . . . . . . . . . . .  215.227 Stuffing box, C. C. Jerome . . . . . . . . . . . . . . . . . . . . . . . . . .  215.277 
wrought iron turnings for US 3 in a vessel lor ftltering Furnace for recovering soda ash. W. R. Nixon . . . .  215,285 Suspension ring and hook. I. Fine . . . . . . . . . . . . . . . . . . 215,340 
drinking water? Will i t  answer to mix them too ether Furnace grate, H. F. H .. yden . . . . . . . . . . . . . . . . . . . . . . .  215.274 Tap, Castle &; Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 .264 
in one mass? A .  Wen burned granular charco� is iu I 

}'use •
. 
blasting• J. R. Powell . . . . . . . . . . . . . . . . . . . . . . . . .  215.395 Teeth. filling, W. H. Rollins . . . . . . . . . . . . . . . . . . . . . . . . .  215,397 

many cases preferable to iron in such a filter. You will Gas bghter, W: w. Batchelder . . . . . . . . . . . . . . . . . . . . . .  215,260 Tether. horse. G. P. Jewett . . . . . . . . . . . . . . . . . . . . . . . . .  215,225 

find an excellent article on the purification of drinkin 
Gliding mouldmgs. J. C . Hofer . . . . . . . . . . . . . . . . . . . .  2 l5,222 Tobacco elevat�r , Z. F. Jones . . . . .  . . . . . . . . . . .  . . .  215,365 

. g Glove tree. G. W. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,342 Torch , gas lightmg, J. Crannell . . . . . . . . . . . . . . . . . . . . .  215,329 
water on p. 414 et seq .• SCIence Record for 1874. See Glycerine from fats. extracting. A. Kuehne . . . . . .  215.872 I Torpedoe., weight for exploding, E. E. Swett . . . . 215.40l 
also p . 346. vol. 39. SCIENTIFIC AMERICAN. For the Grain binder, C. Colahan . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.265 ; Toy pistol. J. Brisou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,317 
purification of water containing much organic matter, Grain binder attachment. C.  Colahan . . . . . . . . . . . . . .  215.266 Tug and trace, hame, W. H. Hayes . . . . . . . . . . . . . . . . .  215 355 
Dr. Crookes recommends tbe addition in the proportiou Grain lifter, L. Haverstick . . . . . . . . . . . . . . . . . . . . . . . . . .  215,354 Turbine wheels . llume for, W. M .  Mms . . . . . . . . . . . .  215.278 
of from one to two parts of the following mixture to Graiu sampler, W. C. Lyman . . . . . . . . . . . . . . . . . . . . . . .  215,230 Type writing machine. }V. H. Slocum . . . . . . . . . . . . . .  215,�51 
every 1,000 parts of the water : Permanganate of lime 1 Grate , R . E. Deane . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . .  215,212 Valve for steam enllines. balanced, D. C. Prescott, 215,293 
part·  snlphate of alumina 10 parts ' fi e ' I 30 G rinding and polishing wheel. G. Hart . . . . . . . . . . . . . 215,361 Valve, safety. F. W. Richardson . . . . . . . . . . . . . . . . . .  215.242 

part; ; intimately mix. Mter settlin� fo� 1t':;;:�t:� the Grinding m�ll.  A: W. Straub (r? . .  . . . . . . . . . . . . . . . . . .  8.712 V alve, steam, C. A. Bevans . . . . . . . . . . . . . . . . . . . . . . . . .  215.;16 
water can be drawn off from the sediment without fil. Grinding mIll, mldd�lngs, J. MIlls . . . . . . . . . . . . . . . . . . . 215,236 Valve. stea� . H. F .  Colvin . . . . . . . . . . . . . . . . . . . . . . . . . .  215, . 23 

Gum box and toP. S,bley &; J .  Holmwood. Jr. (r) . .  8,70l Vehicle spnng. W. A . Sweet . . . . . . . . . . . . . . . . . . . . .  215,204 
tering. 2. Is there any objection to II brass vessel tinned Harrow, D .  W. Kingery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 5.368 Ventilator, G. R. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,279 
inside ? A. Yes, wood is preferable. 3. Are tinncd Harve ster, C. Colahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,322 Vest. R. Vogel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.416 
iron wire screens objectionable;  how fine should the ITarvester. G. H. Spaulding (r) . . . . .  . . . . .  . . . . . . . . . .  8.711 Warper. R. H . Plummer . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.239 
mesh b e ?  A. Stout cotton cloth will be found more Harvester, corn, L. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . .  215,891 Watch chain bar, R. F. Simmons . . . . . . . . . . . . . . . . . . .  215,250 
serviceable,  and is less objectionable. 4 . Will the same Hats and bonnets. manufacture of felt or cloth. Water elevator, steam. H. F. Colvin . . . . . . . . . . . . . . . . 2 15 .324 
filtering materiald answer for boiler feed wat er ? If thor. J. Heimann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.275 Water wheel curb. W. R. Calkins . . . . . . . . . . . . . . . . . . . 21�,262 

oughly cleaned once a day how long a time will the fil. Hats, manufacture of felt. J.  Thomas . . . . . . . . . . . . . .  215,411 Well , bored and driven. Phllow &; Perkins . . . . . . . . .  21l ,288 
tcriug materials last? A. It would depend much upou Hay ,:,ake. borse, A. Obenchain . . . . . . . . . . . . . . . . . . . . . .  21b,237 Wire and sheet metal cutter, F. C. Leypoldt (r) . . .  8.714 

th t Heatmg stand, L . Hellman . . . . . . . . . . . . .  _ . . . . . . . . . . . 215.856 Yeast and producing .pecillc fermentation. ob· e wa er. 
Hinge, spring. J. Spruce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.253 talnlng pure. J. C. Pennington . . . . . . . . . . . . . . . . .  215,287 

MINERALS, ETc.-Specimens have been re­
ceived from the following correspondents, and 
examined.  with the results stated : 

L. S. S.-21. A green trap rock, contains pyrite,quartz. 
and garnet. 22. Simi lar to No. 21 with serpentine. This 
sample contains traces of gold.-J . C. -Apatite, cal. 
cium phosphate. containing more or less calclnm 
chloride and fluoride.-E. H. A. -Fossiliferons l ime. 
stone.-C. I.-Arsenical pyrites in talcose slate. !t con. 
tains traces of gold .--J . R-No. 1 .  Chiefly hornblende 
and calcite containing graphite (plumba£(o). No. 2. To 
get the value of mineral specimens you should address 
some deal er in minerals.-E. E.  C.-The bead is com. 
posed chiefly of lead. It contaius a trace of silver. 

COMMUNICATIONS RECEIVED. 

On the Whirlpool. :By T. P. R 
On Consumption. By R. R. G. 

HOisting and transferring heavy weights. machine 
for, B. Coakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,209 

Holdback, vehicle ,  II. E. Hm . . . . . . . . . . . . . . . . . . . . . . . 215.359 
Honeycomb base. artlfictal. J. Y.  Ditwiler . . . . . . . . .  215,336 
JI orse detacher. F. M. Day . . . . . . . . . . . . . . . . . . . . . . . . .  215,211 
Horse detacher. E. M. Shirley . . . . . . . . . . . . . . . . . . . . . .  215,249 
Horse power, P. K . DederiCk . . . . . . . . . . . . . . .  215.213, 215.214 
Horse power. P. C. McCune . . . . . . . . . . . . . . . . . . . . . . . . . 215.383 
Insul atlng 'telegraph conductors. apparatus for. 

R. p. Manly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,231 
Ironing machIne. W. &; J. Coutle . . . . . . . . . . . . . . . . . .  215.325 
Ironing machine, W. S. Kinsman . . . . . . . . . . . . . . . . . . .  215,228 
Ironing machine. Thomas & Smith . . . . . . . . . . . . . . . . .  215,412 
Ironing tahle. C. F. W. Seidel . . . . . . . . . . . . . . . . . . . . . . . 215,402 
Jeweler's fiudlngs. manufacture of. G. H. Fuller. 215,217 
Jewelry, manufacture of. J. W. &; I. M. Miller . . . . 215,235 
Joint h older, R . Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,348 
Kitchen utensil, P. E. Bird . . . . . . . . . . . . . . . . . . . . . . . . . . 215.316 
Ladder and trestle. T. Mikeal . . . . . . . . . . . . . . . . . . . . . . .  215,234 
Lamp chimneys. machine for lIaring and crimp-

Ing, P. Zimmermann (r) . . . . .  . . . . . . . . . . . . . . . .  8.'716 

TRADE MARKS. 
Anti·febrlle medicine. C. E. Brown . . . . . . . . . . . . . . . . . . 7 ,278 
Bread. crackers. and biscuit, C. T. Goodwin &; Sons. 7,m 
Canned meats, The St. Louis Beef Canning Co . . . . .  7.287 
Chewiug and smoking tobacco, cigars and cigar· 

ettes, Goodwin &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.291 
Cigars, cigarettes. and smoking and chewing to. 

bacco. Kerbs &; Spiess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,280 
Cigars, Cigarettes, and smoking tObacco, S. Otten-

berg. . . . . . . . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,281 
Cigars. cigarettes, and smoking tobacco. Straiton &; 

Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,283 to 7,285, 7 ,301 
Cough sirup. I. E. Wilber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,295 
Cured IIsh, J. G. Schmidt. . . . .  . . . . . . . .  . . . . . . . . . . . . . .  7,282 
DrygoCtds. Etldystone Manufacturing Company . . . . .  7.r02 
Fever and ague and liver pads. Hamburg Ague Pad 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.200 
Flonr. Woodward &; Dwight . .  . . . . . . . . . . . . . . . . . . . . . .  7,288 
Flour. meal. etc . •  Texas Star Flour Mills . . . . . . . . . . .  7,206 
Ground colfee, A .  P. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 7.277 

On the Autopsy of an Eleflhant. By A. J. H. 
On the Destmction of Insects .  By F. L. J. 
Rcmovin� Stains. By J. C.  W. 

Latch keeper. door. F. W. Brocksieper. . . . . . . . . . . . .  215,206 
Latch, reversible, J. J. Dinnan . . . . . . . . . . . . . . . . . . . . . .  215.215 Medical compound. C. A. Jerman . . . . . . . . . . . . . . . . . .  7.29H 
I,aundry jack or bracket. F. Lyford . . . . . . . . . . . . . . . . 215,380 M edicated coufectlon. J. La Forest King . . . . . . . . . . . .  7.200 

Liquors. process and apparatus for lining fer. ! Oatmeal. J. F. Tyrrell &; Co . . . . .  . . . .  . . . . . . . . . . . . .  7.294 
mente d ,  A. E .  & W. E. Feroe . . . . . . . . . . . . . . . . . . .  215.388 Oleomargarine and oleomargarine butter. The Com. 

[OFFICIAL .] Loom temple . P. P .  Quackenboss . . . . . . . . . . . . . . . . . . .  215,896 1 merclal ManufactUring Compauy . . . . . . . . . . . . . . . . 7 ,286 
Mail ball fastener, T. M. Cunningham . . . . . . . . . . . . . .  215.331 Ore sacks, J. C. Todd &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.204 

I N D E X  O F  I N V E N T I O N S 
Measure, liquid, L. Kosiol . . . . . . . . . . . . . . . . . . . . . . . . . 215.371 Paints, transparent coatings, and putty or (cement). 
Mea$urlng device, liquid. W. B. Sherman . . . . . . . . .  215,300 Porcelain Paint Company . . . . . . . . . . . . . . . . . . . . . . . . .  7,297 

" OR WHICH Mecbanical movement. W. Lorey . . . . . . . . . . . . . . . . . . . 215,378 Perfumery. L. U . Bean . . . . . . . . . . . . . . . . . . .  - .0 . . . . . . . . .  7.2'79 
Metal groover and swager. I.  G. McMiJlan . . . . . . . .  215,884 Perfumery. Colgate &; Co .  . . . . . . . . . . . . . . . . . . . . .  .. . . .  7.003 

Letters Patent oC the United States were 
Granted in the Week.Endln/l: 

Milk cooler. O . Leonard . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  215.376 Remedy for epilepsy , Basye &; Ce . . . . . . . . . . . . . . . . . . . 7.299 

Milk cooler. J . White . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . 215.419 Wall brushes, painter.' or glaziers' bruslles and 

May 13.  1 8 79. Mower. lawn. A .  Ju.berg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.366 varnish brushes. The Cblcago White I"lad and 

Musical instrument, O. H. & C. A. Needham . . . . . . 215,384 011 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .305 
Necktie. L. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,370 Whi.ky, D . O . Davis &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,289 

AND EACH BEAR ING THAT DATE. Nut cracker. C .  F. Rltchell . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,243 Writing papers. Southworth Company . . . . . . . . . . . . . . 7.296 
[Those marked (r) are reissued patents.] Nut lock, J. Lemer. . .  . . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . .  215,375 Yeast powders. B. T. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . .  7.298 

Ore roaster. revolving. W. O. Sleeper . . . . . . . . . . . . . .  215.301 
Angle plate, G . K. Rb: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.298 Ore roaster, p. Plant . . . . . . . . . . . . . . . . . . . . . . . . .  215,289, 215,290 
Animal trap, A. P. Peabody . . . . . . . . . . . . . . . . . . . . . . . .  215.390 Ores. apparatus for dry-separating precious met-
Animal trap, W . Witt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215,308 als from th eir , P .  Plant . . . . . . . . . . . . . . . . . .  215,291 ,  215.m 
Appl e corer and slicer, A .  Crowell . . . . . . . . . . . . . . . . . .  215,ll3O Oscillating chair, W. T. Doremus . . . . . . . . . . . . . . . . . .  215,337 
A xle box lid. car. S. S. Sencenbaugh . . . . . . . . . . . . . .  21 5.299 Overalls, R . L. Seelbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.247 
Bales,  apparatus for repressing cotton. C . Ewing .  21;.270 Packing. piston, J. H. Gulley . . . . . . . . . . . . . . . . . . . . . . . .  215.349 
Bltling press , B . W .  Arnold . . . . . . . . . . . . . . . . . . . . . . . .  215.201 Paper clamp. M . H .  Watson . . . . . . . . . . . . . . . . . . . . . . . .  215.306 
Ball trap. percussion, W. H. Plumb . . . • • • . . • • . . . . .  215.!l92 Paper cutting machine. M .  Bradley . . . . • . • • • . . . . . . .  215,205 
Barrel carrier, J. H .  Flynn . . . . . . . . . . . . . . . .  _ _ . . . . . . . .  215,344 Paper damping machine , H. Cavin . . . . . . . . . . . . . . . . . 215,321 
Bed bottom. spring, \Y. B. Allen . . . . . . . . . . . . . . . . . . . .  210 ,200 Paper damping machine. S. D. Tucker . . . . . . . . . . . .  215.414 
Book cover, copy, J. \Y. C . Gilman . . . . . . . . . . . . . . . . .  215,219 Paper machine, Wilson &; Raymond . . . . . . . . . . . . . . .  215,422 
Root and shoe sole sbaper. E . Blaney (r) . . . . . . . . . 8,706 Paper vessel ,  H .  L R. Wolf . . . . . . . . . . . . . . . . . . . . . . .  215.309 
Bottle case, H .  H & B. Hartmann . . . . . . . . . . . . . . . . .  215.858 Pease , preparation of. H. H. Beach . . . . . . . . . . . . . . . .  215.818 
Bottle stopper lock. A .  H . Warner . . . . . . . . . . . . . . . . .  215,256 Pe!<ging ma chine boot and shoe , Adams &; Nourse 21; ,258 
Bread raiser and fruit drier. J. F. Heizer . . . . . . . . . . . 215,276 1'en, pneumaUe perforating. Field &; Farrar . . . . . . 215 ,389 
Bridge, J . E . •  layne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215 .364 Permutation lock. C. S. Lewis . . . . . . . . . . . . . . . . . . . . . .  2l5,22!l 
Brld!<e trus •• S .  R. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215,223 Pianoforte key board. E. C. Cadot . . . . . . . . . . . . . . . . . .  215.2!J! 
Bridle rosette, E. ('overt . . . .  . . . . . . . . . . . . . . . . . . .  . .  . .  215.327 Picture exhibitor, H. Hitchcock . . . . . . . . .  _ _ . . . . . . . . .  215,221 
Bung extractor, E . Renderer . . . . . . . . . . . . . . . . . . . . . . . .  215 367 Pitch er. Ice.  T. T,each (r) . . . . . . . . . .  . . . . . . . .  . . . . . . . . . .  8,707 
Bung, vent,  F. Pentlarge . . . . . . . . . . . . . . . . . . . . . . , . . . 0 0  215.288 Plaltlnll machine . L. O. Winans . . .  . . . . . . . . . . . . . . . .  215,423 
Burial case. metallic • .  r. Hackett . . . . . . . . . . . . . . . . . . .  215.273 Planter . corn, J . E .  Bering "t. m . . . . . . . . . . . . . . . . . . .  215 .200 
Butter and fruit package, C .  A .  Sands . . . . . . . . . . . . .  215 24!; Planter, corn . G. W. BroWJI . . . . . . . . . . . . . . . . . . . . . . . . .  215,207 
Button hole cutter, F . C .  Leypoldt (r) . . . . . . . . . . . .  8.'713 Pl ow. sulkv, E. S. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . 215il68 
Can, J. A skwit.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215.ff11 Plow. sulky , I. R. Gilbert . . . . . . . . . . . . . . . . . . .. . . . . . .  215.346 
Car brake. J . J" Tayler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2t 5.409 Portable press, hotanist's. C. G. Fairchild . . . . . . . . . . 215 .216 
Car bnffer. E . H . Janney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.3M PrunIng impl ement. I. N. Babbitt, Jr . . . . . . . . . . . . . . . 2l5.S12 
Car coupling. G. W. Cushlnll . . . . . . . . . . . . . . . . . . . . . . . .  21 5  .•  112 Puddling fUrn ace , rotary. H. E .  A .  Schneider . . . . 215.401 
('ar door, i nside grain. D. F. Spees . . . . . . . . . . . . . . . . . 215.252 PUm n joint coupl ing. wooden. O. Wells . . . . . . . . . . .  215.20'7 
Car. hand , N. Daven port . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 5.� l Punchinll machine cluteher. T. R. Morgan . . .. . . . 215,200 
Car heater. W. D. De Rush . . . . . . . . . . . . . . . . . . . . . . . . . . 215 H.% R.nwnv gate. Hahn & Gaston . . . . . . . . . . . . . . . . . . . . . .  215,350 
Car wheel. W. S. G. BlI1cer . . . . . . . . . . . . . . . . . . . . . . . . . . .  215.209 Railway tank apparatus , G. B .  Thurber . . . . . . . . . . .  215.413 

DESIGNS. 
Barbers' chairs. A. Wekerle . . . . . . . . . . . . . . . . . . . . . . . . . . 11;198 
Carpet, D. McNair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .200 
Cooking stoves, N .  S. Vedder . . . . . . . . . . . . . . . . . . . . . . .  l l ,19'J 
Door knobs. H .  E. Russell , Jr . . . . . . . . . . . . . . . . . . . . . . . .  11 ,191 
Inside face of cloth . C. Heritage . . . . . . . . . . . . . . . . . . . . . 1 1.189 
Oil cloth. C. T. &; V. E. Meyer . . . . . . . . . . . . . . . 1 1 .196 to 11.199 
Picture frame, T. T. Knight . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .201 

Scotch sultings. F. T . Chase . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,187 
Sewing machine stands, G. S. Darling . . . . . . . . . . . . . .  11 ,195 
Stair rods, M .  Krlckl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.190 

Toilet stands. W. Goldthwalt . . . . . . . . . . . . . . . . . . . . . .  11.188 

Writing paper and cards. H . C .  Bainbridge . . . . . - . . 11.194 

Enlrllsh Patents Issued to AlDerleans. 

From May 16 to May 20, inclu.ive. 

('hairs manufacture of. W. D. Ewart. Denver, Col . 
Drawi�g frames, feeding apparatus for, .J. C . Todd. 

Paterson, N. J .  
KnlttlIlg machinery. W .  H .  McNary, Brooklyn , N .  Y .  
Mangles. C .  Reese, Baltimore. M d .  

Railways. elevated. C .  Donker.ley. New York city. 
Refrigerating rooms, G. H. Hammond , New York city. 
Sewing machines, J.  Bigelow. Philadelphia, Pa . 

Spinning machinery. J . C .  Todd . Paterson, N. J .  
Tool handle.  H. D. Just!. Philadel phia..  Pa. 
Transmitting motion, ---I Rta,mford. Con n .  
Try squares, 'L. S.  Starrett, --- , Mass. 
Weighing machine for skins, D. T. Winter. Peabody. 

Ma.s. 

© 1879 SCIENTIFIC AMERICAN, INC.
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[n ... ide Paae, each insertion _ .. ..  1 .') cents a l ine. lliWk l:lage, eadl insertion .. - _ .. �1 .00 a line. 
(About eil'bt words to a line.) 

Engravings mall "eaa adverusements at the same rate 
per line, In.1 measurement, as the tetter pr'ess. Adver­
tisements must be received at publication office as early 
as Thurs'iay morning to appear in next issue. 

STEAM PUMPS. 

T il E  

Hancock I nsp i rator .  
TESTI M O NY AFT E R  TEST. 

'll l-tENTON WATER WORKS, 
'l'ltENTON, 0., May 19, 1879. 

Messrs. FA TRBA NKS, MORSE & Co •• 
Cincinnati, Ohio : 

H E N RY R WORT H I N G T O N  Dear Sirs After a tborough trial of tbe Hancock In-
I , ag

irator on our boilers, we are satisfied it will do eyery-
23ft H l'oadu'ay, N. Y. �3 \Vnttn' �t., UostOll . ! !n�Zt)l�� ci:��i��

r 
��';a'i.tY�i�n(�f
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'l'lU� WOHTJIr�GTOX DUPI,gX PlTMPfSG- ENGINES FOH ! ledge. It has entirely removed the 8cale from the �oHers. 
\V ATI<:H. 'VOHKs-Compound ,  Condensing or Non-Con· We. clean them once a �onth .  At the first cleanIng .we 
den sing. Used in over 100 W��ter-wor�s Htations. �;�I����nSl�1, t

�
-:;:liilr:S�tl�ff g!ke

a
�J�l�:;�:�h������ STl<:A:\1 PnM P.t-)-Duplex and Smgle Cyhnder. as when new, and have remained RO Rincc. 

Price l ist  issued Jan. 1 ,  1879, 
with a reduction exceed­

ing 30 per cent. 
WATER METEHS. On, MBTEHS_ 

EU,2, in e  I4athesfI PJall t::rH, Dril l ""  & c .  

DAV I D  W. POND ,  Worcester, Mass. 
E n IU 1 T N J) DRA PER, 

�rn " lI f>lI'f Il I '�1' of ti l'st-I' I :ISS EII>:i lu'cl's' I nstrnmpnts. 
F:st,abli l">hed in 1&10. 2�6 l)t�al' 8t., Phi la. ,  l'a. 

A W o n d e rfu l L i tt l e  I n ven t i o n .  

O n e  o f  t h e  m ost simple inventions for the 
purpose i s  a W'atehman's Cloek, whieh rc­
cords the exact timc your watchman makes 
his rounus during the night or day_ They 
cost only $6.  Guaranteed to give satisfac­
tion , and impo �sible to be tampered with. 
Address Tell Tale Clock Co. , 174 :Madison 
Street, Chicago, Ill. ----
Co (OTR'OLLED 

. � S HAf TING . , 

We can. without. hesitation, recommend them as a 
boiler feeder, and you may refer to us any time. 

Your� respectfully, If l·; j ,IX C, BRAMMER, Eng. 
JOHN F. MAY, Asst. Eng. 

Illustrated and descriptive catalogues sent on applica­
tion to 

Hancock Inspirator CO. , 
52 C E N T R A L  W H A R F, 

llRADFOIW �n L L  (]O. 
Successors to Jag. Bradford. & Co., 

MANUF.ACTURERS OF French Buhr Millstones, 
Portablo Corn & Flou r �l i l l s .  

S m u t  Machines,  etc.  
Also, dealer!'! in  Boltin� C l  tha and General �Iill :FurllLshingil. 
Office & Factory, 158 W. 2d St. 

CINCINNATI, O. --------------
THE DRIVEN WELL. 

\�'!'gli� �;;3 �e�n�� li���1��
e
�i8�r ��,�

in
lstR){i�h�� 

AJlu�l'ican Dl"ivf�n Well l'atent, leased by the year 
to responsible partie�, by 

W M .  D. A N D R E W S  &. B R O . ,  
NEW YORK. 

B I G PAY to sell our Rubber Printing Stamps. Sam­
ples free. Taylor Bros. & Co., Cleveland, O. 

iiil�mDjjlii� THIS N EW 
iii ELASTIC TRUSS 'iIllill�Ha8 a Pad differing Crom all  others, I. 

i!! cup-ahape, with Self.Adjusting Ball 
in center, adapts itself to all position. 
or the body, while the BA�� In the 
jiiWnSnmfi�hVJRJLD' Vtn� THE FINGER. Wltli light pres"". 

the Hernia Is held I'!ecurely da.y 8.1 1(1 ulght. awi a r:tdica,l c n rp- eer· tnin. It. is easy. du!'able and cheap. Sent by mail .  Circulars 
.re.. Eggleston Truss Co., Chicago, I I I . ,  

S:o���B:�w��·��·;�S 
(Send for circulars . )  

GEO. M. CLAPP, BEI,CIIER & BAGNALL, 
Manager. Warerooms : 

40 CorUana Street, N. Y. 

'J'HE UNION IRON MILLS. ritt.burgh, Pa_, Manu­
- facturers of improved wrought iron Beams and 

G-kders (patented). 
l'he great fall wbich has taken place in the prices of 

����iitE��8b
c
l,
a
llbi¥��rFi��,t�����s ��;o

c
��l�l�eC��Oe� 

cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
�1t�;�tl��Ss;_��g�h r:f�
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£����� 
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OFFICE OJ<' 

U N ITED  N I C K E L  C O M PANY, 
No. 239 llltOAJ)WA Y, 

NEW YORK. June 1, 18'19. 
The United Nickel Company have this day granted 1 0  

Condit, Hanson & Van Winkle, of Newark, N .  J , the  
exclUSive Jicense for manufacturing Cast � ickel Anodes, 
under their various patents, requiring from them a 
standard of quality that will insure tile best results in 
the bands of our licensees, and at reasonuble prices, to 
be governed by the mRl'ii ct price of pure N icke l .  
witlb�

i
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l
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e
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date of patents upon them j and we therefore notify an 

��:r �g
�J��

t
n�

a
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c����F'o�iVl���s�� using Cast 
UNl'l'ED l\ICKEL COMPANY. 

ISAAC ADAMS, Jr. , President. 

N OTICE. 
J�it�:r�

r
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e
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chine Company, for Improvements in Dynamo-Electl'ic 
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who infringe the IJetters Patent and shall promptly in­
stitute proceedings against all who shaH be detected in 
infrluging them in any way 0 Proceedings have already 
been commenced against the more prominent infringers. 
DlCKBHSON & DICKl<USUN, Counsel for W. D. E. M. Co. 

WESTON -DYNAMO -ElECTR I C  MACHINE CO  
Machines for Electro-plating. }}Iectrotyping, Electric 

Light, etc. In addition to testimonials in our Catalogue 
of .Jan . 1, we beg to refer to the following houses : 

lXTOODWORTH SURFACE PI,ANERS, $1:1-'>. Planers MERID"N BRITAN N IA Co.; RU8SELL & 1<}RWIN M'F'G CO.; 
V\ and Matchers, $350. S. (;. HILLS, 78 Chambers RElm & BARTON ; HALL, ELTON & CO. ;  HICHARD80N. 
Street. New York. ��'i,�'��NR�G��� C�:tEp,:y t1,

C
��'i.'!t J�cik::��,'o�� 

cost of Insurance avoided,and the serious losses and in� 
terruption to business caused by fire; these and like con­
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. ·We shall be pleased to furnish estimates tor all the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE. BROS. & CO., Pittsburp;h, Pa. 

- }JnWARD MILLER Co. ;  MITCHELL, YAN"C}i� & Co .; NOR-WHEE I,ER'S PATENT WOOD FILLER �VALK LOCK Co . ; HAYDEN. GERF. & Co. ;  DOMEST1C 
fills the pores of wood perfectly, so that a smooth finish 8,gWI,NGMACHIN II; CO ; RDERHARJ? �ADER ; .Jos. DIXON 
is obtained with one coat of varnish Send for circular I CRU(]Br�E Co, ; MUMFORD & HAN SON ; FAGAN & SON, 
Mention this paper BRIDGEPORT WOOD FINnlH� I and over 500 others. Outfits for NWI{Jo:L, SILVl<R, 
ING CO., 40 Bleecker Street, New ¥ ork. ���;�s. ��

a
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can Institute. Prices from $l�a to $aOO._ 
New Catalogue will be out in June. 

C O N D IT, H AN S O N  & VAN WI N K L E  
SoleAgents .NEW1lRK,N.J. ' _ - .  

Paris, • , 1878 

Australia,1877 

Phila., • •  1876 

Santiago, 1875 PATENTS at AUCTION 
p fi���; l§f8iI'lN8'li.

e
ti Li���t;

e
J�:et�d3�:� �k.Y­Vienna, • 1873 

J .  A.  FAY &. C O ' S  
WOOD WORKING MACHINERY 

Was awarded at the Paris ��xposition over all compet.� 
itors TR .. } GOLD MEDAL OF Ht�NOR • .  Also hl!(h­
est award at Phila., Santiago, AustralIa, and VIenna. It ]8 
Ori&:;inal i n  De�ii&:,n, Simple in Conlitruction, 

PerCect in WorkmanNhtp, Suve8 lubor, 
EcollonIizes lunaber, and Increases 

prod:�!i' � t��:::f.�;;��:taDd-

Railroad, Furniture, and Agricultural �mplement Shops, 

Planing l\lills, etc . ,  e q n}pped at Hhort notice, and the lowest 

cash price:-J. Send for C i rculars. 

J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 

STEAM ENGINES FOR SAI,E AT 
bottom pric� s .  2 new 9x12 Horizontal. 2 new 9x18 Hori .. 
zontal. 1 new 12x:!4 Horizontal. 1 new 8xlO Vertical. 1 new 10x12 Vertical. 1 new IOx15 Vertical. Tubular 
�:eil'iJ�k�r�1ITc

d
KA·�ll:\'§; � Commerce St., Phlla, Pa. 

ALCOTT LATHES, for Broom. Rake and Hoe Han 
dies. S. C. HILLS. 18 Cbamber. St. N. ¥. 

FOR UNIVERSAl, ],A'I'IIE DOGS. DIE DOGS. ETC .• 
SeFId for circular to C. W. LE COUN'!" S. Norwalk, Ct. T

HE BEST STEAM PUMP in AMERIC
A More than T H E 0 E A N E 

Selld for reduced Price List . 

Deane  Steam Pnmp Works  
4500 'In use 92 & 94 LIBERTY ST. 

• Made by HOJ,YOKE MACHINE CO_ NEW YORK. ' 
OF THE PATENTED ARTICLES, MACHINES, 

etc. , manufactured in France according to the IJaws by 
the Socid·(� Anonyme pour l'Exploitation de Brevets, 11 Rue d(� Flandre, Paris, France . References : Mackay 
Sewi�.�_���chine Associatitj1, Boston, Mass. 

THE 

Scientific American, Export Edition. 
00 C d 

PUBLISHED MONTHLY. 
�} I ':1 (II �I) M �il�;Fi:_s�_��_�_1fi J tituti!!� ,��tti'Jtu 

I Yr U a r a nte e The Scientific American, Export Ed ition, is 8 LIGHT DRAUGHT, FAST, S T E  R N  The Most Popular Srientific Paper in the World. 

O . large.and splendid peri9di<�al! .issued once a month, 
• formmg a complete and lnterestmg monthly record of 

Payable quarterly. $10 celtificates redeemable with ac- all Progress in Science and the p8�ful Arts throughout 
crued interest . No speculation . No risk . ]1'ull inior.. the WorJd .  Each nUmber contslns about one hll ll dre� 
mation mailed free . Address E . J .  GOUN�)D & CO., I lnl'ge quarto pages, profusely illustrated, embramng . 
No . 7  West 14th St., New York . Jas . A . Beacham, . (1 .) M()�t of t,he plRte� and pages ofTth� fo�r precedi:�lg 
No 119 W. Balto. St. , llaJto . . Md., writes : ' " Investment Issues of. rlI li: SCIENf;IFIC AMEH�CAN',Wlth !ts ",pIC�ldJd 
80 satisfactory. for the inclosed send me 50 shares more, ellgl'n .. "l llg� and valuable J llfOl lnnuon. ]�very 
and make certificate as Ja3. A. Beacham, Tru8." ���P;:s,
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advances in Science and the Industrial Arts. 

Small Tools of all kinds ; GEAR WHEELS, parts of 
MODEJJS, and ma.terials of an kinds. Catalogues free. 
Goouxow & WIGll'l'MAN. 176 Wash'n St., Boston. Mass. 

(2.) Prices Current, Commercial, Trade, and Manu .. 
fac[.uring Announcements of Leading Houses. In con­
nection with these A nnouncements many of the Princi .. 
pal Articles of American Manufacture are exhibited to 
the eye of the reader by means of spleutlid engrnv-
t�f:IJ�e� ���!����!�� �r�gf���
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Best American-made Goods, always under the eye of ;�� f
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er, consr.untly infiuencinfjt his preferences 

The �delllific AUlerican, Export Edition, has 
a JnJ'ge gUDJ'anteed eh'cu lntloll in all the prin_ 
cipal Cities and Commcrcial Centers of the World. -----�.-.--- . . --... .. --- It. is regularly received and tiled for public ex-

A G E N T W A N T E 0 amination by nearly aU U S. Consuls . Go into 
almo&t any American Commlate in any quarter of 
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with a store, shop. or mill . or by any good agent . Goods and Manufactures, THE SCIEXTn'lC A;\IEHICAN 
Suitable for every county in tbe United �tates_ Is also on file in thp l'rincipal Cafes, Club Hooms. and 
Address Exchanges .  Among the regu1ar subscribers for THE 

J B CHAPMAN Scn�NTtlnC AMI':B.lCAN. Export Edition, are leading 
• • , 
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�o�i Baker Rotary Pressure Blower. 

(FORClI:D ]lLAST ) 
Warranted superior to any 

other. 

of New York. 
No export publication sent from the United Ftates 

reaches so many readers as THl:<: SCIENTIFIC A;\IERH'A�, 
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the public. Its pages are so arranged as toperm1ttbe pub-WILBRAHAM BROS. �?:tir.!'y��{:,{J��;tl���.:'e��!
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PHILADELPHIA are always nttrncuve to fOl·ehru_pllrchasrrs. THE 8nENTUHC AMl�RICA N. Export Rdition, already 
FRESH WATER -M-A-R-L-.---A-ny-o-n-e-having a Deposit �
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�'il! ing Mu. LANE, Box 64. Ottawa. Canada. CUIUNG NEW ORDERS AND EXTENDING TRADE. 

----------- If yOU wish to increase your business, try a 
SCIENTIFIC AMERICAN SUPPLEMENT. handsome advertisement for one year. continuously. In 
Any desired back number of the SCIENTLFIO AMERIC'AN r:PUE Scn:NTtF IC AUF.RICAN Export Edition. Rates, 
S[TPPLF.;\fIi:NT can be had at this otlice for 10 cents. May �S50 a year for a full page j' nalf page, $3OO j quarter 
also be had or ordered through booksellers and news- page. $175 j one-eighth page. $100. IIalf-yearly rates in 
dealers everywbere_ M UNN t

7 
���:!¥g���:� 

York . 
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%a�:�iii news stores. Subscriptions. Pime Dollars a year ; sent, 

Catalogue free. E. NASON & CO., 111 Nassau St., N. ¥. ' postpaid, to all parts of tbe world. 

�� eARY & M O EN �, ' 
o r�L WIRE Q,��SCRIPTION @.J0�"U 21+ w�e9. ST. EVER\ fSTE£LSPRINGS. NEW10RK CITY 

MUNN & CO., PUBLISHERS. 
37 PARK RoW, NEW YOItK. 

CENTENNIAL AND PARIS MEDAI,s. 
Ma�on'R Friction Clutches Il ll d  }�levato rs. 

• •  New and Improved Pat.t.erns." 20 per cent. off' list. 
VOLNEY W. MASQN & CO., Providence, R. I., U. S. A.  , 
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character of these boats, their simplicit.y of construc­
tion, roominess, and light draught render them very 
deSirable. especially for shallow waters. Contained 
in SCIE.'lTI1!'IC AMI'anCAN" SUPPT,EM�NT No. 1 ' 9 .  
Price 10  cents. To be had at tbis office and of all news­
dealers 

THE FORSTER-FIR­
MIN GOLD AND SILVER 
AMALGAMATING CO:\\P'¥ 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This s y s t e III 
:O�:r� �Ytet�n::��'ry ���idl;: 
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A PRAC'I'ICAL THEA'l'ISE 
ON THE 

COMBUSTION OF COAL. 
IncludIng Descriptions of various Mechanical Devices 
for 
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BY 

\VILLTAIU M. BARR. 1 VOL., LA ROE 8vo, lLLUS'l'HA'I'l<:D. 
Price, Extra (�loth, .. - - - $2.50 
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f the United States 
YOHN B ROTHERS, Publishers, Indianapolis, Ind. 

BALDNESS.-BY GEORGE H. ROHE, 
M.D. A brief but lIip;bly Useful paper. showing the 
causes of Baldness, how Dandruff is produced, why the 
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with Directions and General Advice for Preventing 
Baldness. Restoring and Preserving the Hair. '1'his is 
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Contained in SUPPL>;'lENT 161.  Price 10 cents. 

ISIIEP A ltD'S CE1.EllRATEJ) 
$ �O  Screw Cut t iug  Foot  Lathe .  
Foot and Power Lathes, Dri1l Presses, 
Scrolls, Circular and Band Saws, Saw 
A ttachments, Chucks, MandrelR, Twist 
Drills. Dogs, Calipers. etc. Send for 
ca.talogue of outfits for amateurs or 
urtisans. 

H. 1,_ I'lJEPARJ) & CO., 
331, S:��. 33.') ,  & 33 7  We.t Front Street, 

Cincinnati, O il io. 

B R E A K E R A N D  C R U S H E R .  Wood-Working Machinery, 
guch as Woodworth Planing, Tonguing, and Grooving 
I\laehine:'l, Daniel's Planers. Richardson's Pa.tent Im­
proved �'enol1 Machines, MortiRing. Moulding. and 
Re-Rll."V," MachineR. Eastmnn'R Pat. Mitcr Machines. and 
Wond-Working- Mn�hinery g-enpra.lly. Manufactured by 

For breaking hard and brittle substances tQ anv size. End.rsed by the )(�ading Mining, 
Manllfnctur·i nu. and J-tILih'ond corporations in the TTnitpd States and For ... ia-n ()ounu·ies. 
First Pl'eminm wherever exhibited. and hundredS of te�timonia.ls of the hi{J1U'.st c1taracter. 

WI'I'HERTl¥, RUGG & RICHARDSON, 
(Shop formerly oggu�j�dWk.Si{A�L �(co�fter. Mass. 

A NEW � 1 7.F: "O il l' IUI � l'F:CTTNH ANn I ,A nOHA'I'OIlY l)�E. IT Ar ... T ... STONE CnUSHF.RS not made or J i censed by us, containing vibratory convergent jaws 
actun.-ted bv a revolving shaft and fly-wheel. are infringements on our patent, and makers and 
users of Bu�ch will be held accountable . Address 

lH,AKE CIWSHER CO., New Haven, Conn. 

VOLUME XL.-NEW SERIES. 
The publisher. of tbe SC]ENTIFIC A:\1ERICAN beg 

to announce that on the Fourth day of January, 1879, a 
new volume will be commenced . It wiU continue to be 
the aim of the pub1ishers to render the contents of the 
new volume as. or moret attractive and uscful than any 
of its predecessors. 

Only $3.20 u 1:'·ear i n chulin gPostnge. Wf�eh. h�. .52 NUlllbe1's a Year. 

This widely circulate.l and splendidly illustrated 
paper is published weekly. Every nUluber contains six .. 
teen pages of usefu] informat.ion, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
N'ew Inventions, Novelties in :Mechanics. Manufactures, 
Chemistry, ElectriCity. Telegraphy, Photography, Archi .. 
tecture, Agriculture, Horticulture, Natura] History, etc. 

Al l  Clnsses of Readers find in Tln� SCIENTIFIO 
A'fRIUCA-:-l a popular resume of the bCf;t scientific in­
f',)rmation of the day ; and it is the aim of the pubJishers 
to present it in an attractive form, avoiding a.'J much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a. constant supply of in�tructive 
reading. It �s promotivc of knowledge and progress in 
every community where it circulates. 

TeJ'Jns of �UbSC1·iption.-()ne copy of THE SCIEX­
TH'Ie AM1':RICA=" will be sent for one year-52 numbers­
postage prepaid, to any subscriber in t}le United 8tat(�s 
or Canada, on receipt of three dol 1a1"� and t'�'enlY 
cents by the publishers ; six months, $1.60 ; three 
months, $1.00. 

C I II 118.-0n e extra copy of THE SOIFlNTIFlC AM ERl­
CAN will be supplied gratis f()r e1'c'ry club ()f j(1)P, SUb.WTibcTS 
at $.1.20 each ; additional copies at same proportionate 
rate_ Postage prepaid. 

One copy of THE SCIE�TIFrc Al\I"F:RICAN and one copy 
of THE SCIEXTH'IC A1I.fERICA"J.,--r SUPPT ... EMlj�NT will b(� Rent 
for one year, postage prepaid, to any fmbRcriber in tho 
United States or Canada, on receipt of sellen d()llars by 
the publishers. 

The safest way to remit is by PORtal Order, Draft, or 
J�xpress. Money carefully place(l inside of envelopes, 
securely sealed, and correctly adflrcRsed, seldom goes 
astray, but is at the sender's TI:-Ik . Address all letters 
and make all orders, drafts, etc. ,  payable to 

M U N N  &. C O . ,  
3 7  P a r k  R ow, N ew Y o r k .  

To }4�oreian �Ubscl·ibers.-Under tho facilities of 
the Postal Union, the S(' l �:S'l'IFIC Al\-fEH.fGAN is now sent 
by post direct from N ewYork,with regularity, to subflcrib­
ers in Great Britain, India, Australia, and all other 
British colonies i to }'rancc, Austria, Belgium, Germany, 
RUSSia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scn��TIFTC AMlCRICA�, 1 year ; $9, gold, for 
both S(,l K�TIFTC AMER1CAN and SUPPJ ... EMENT for 1 
year. This includes postag-e, which we pay_ Remit by 
pORtal order or draft to order of Munn &; Co., 37 ParI!; 
tl,ow, New YQr�. 

© 1879 SCIENTIFIC AMERICAN, INC.



Inside Paae:; each iUfiie.otion - - - ":i cents a line. 
Back Page, each i nserti on - - - 81 .00 a line. (About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver­
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

AIR COMPRESSORS. 
PR I C E S  R E DUCE D. S E N D  F OR N E W  CATALOGUE. 

C LAY T O N  S TEAM P U M P WO R KS .  
1 4  AN D 1 10  WAT E R  S TR E E  T. B R O OK LYN , N .  Y. 

S HAFTING ,  PULLEYS , HANGERS, etc. 
a specialty. Send for Price List to 

A. & F. BROWN. 57-61 Lewis �treet. New York. 

BAXTER ENG INE  FOR SALE. 
A second-hand to-horse power engine, with 15-horse power bOileIi �J!j?8.�N'lltltAvro� beC()l

.� 
cheap. 

61 Park Place, N. Y. 

TH E BACKUS  WATER M OTOR 
Why use a steam engine when for ONE-QUARTER THE 
MONEY you can buy a Backus Water Motor whioll 

is the most economical 
R
ower known for driv .. 
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SURE. POWER given 
from what is required to 
run a sewing machine 
up to six-horse power, 
depending on pressure 
of water. It takes little 
room, never gets out of 
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needs no €n�Qeer. No 
delay, no firlng uo, no 
ashes, no extra insur .. 
ance, no coal bills ; is 
always ready. Invalu­
able for bluwlng Church 
Organs, running Print­
inlf Presses, Sewing Ma-

Scroll Saws, Grindstones, cOffee �:l¥:,
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Feed Cutters, Corn Mills, Elevators, etc. Four-horse 
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work at any ' pressure above 15 lbs. Send for circula:, 
ad:¥il:"�i�gl��lY�[W-��t�R

e
M:OTOR CO .• Newark. N. J. 

SPAIn; Til E  CROTON AND SAVE TH�; . COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDUEWS & BRO., 414 Water St. ,  N. Y., 
wbo control the patent forGreen'sAmerican Driven Wel1. 

COJ,UM BIA RICYCLE. 
100 miles in 7 hours. 

Ensy to Leal"U to ltich� . 
An ordinary rider caD outstrip 

the best horse in a day's run over 
common roads. Send :� cent . stamp 
fur price lh;t and twenty-four page 
catalogue. 

'I' H E  PO I' E  M FG. eo., 89 Summer Street, Boston. �lass. 

ESTAnLISHED 18H. 

JOSEPH C. TODD, 
ENGINEEH and MA(,HT�TST. ·  Flax, Hemp, Jute. Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc . I also manufacture Baxter's New Portable Engine 
of 1 8;7 . Can be seen in operation at my store. A -one 
horse-power portable engine, complete, $125 ; two horse-
&g:S��pt�g�, �27g. a�ariu�;��u�gJ8:tc�risT�el�i 

three 

.I. C. 'rOOD, 
10 Barclay St • • N e w  York, or Paterso n ,  N. J. 

M i l l  Stones and Corn M i l l s .  
CIJVn�;�J���k��r����N�lgr�S:�T�r�;��ge��,I��i���. �:d 
Gearing, specially adapted to ]:!'Iour Mills .  Send for 
catalogue .  

J .  T .  N O Y E  & SON. BuJfalo, N. Y. 

The Geo rge P lace Mach inery Agency 
lU nchln ery o f  Every n esl'l'iption. 

121 Chambers and 103 Heade Streets, New York . 

PORTABLE AND STATIONARY EN-
gines and ROilers, 2!4 to 15 H. P. Return Flue Beiler, 
large tIre box, no sparks. Do not fail to send for circular 
t.u SKINNER & WOOD. Erie. Pa. 

TO LARGE CONSUMERS OF FINE LIGHT 
Mal leab l e  and G ray Iron Caliitings , 
We can offer special inducements in the way of VERY 
��r;�t���sey���!t��e �g;;�����;!�d ��d 

U�;i!:til���:t 
perfect castings, other work is insured tte same atten­
tion. lUa l l ol"Y, Wheeler & Co . , New HavEln, Conn. 

$titut i f i t  �mtr i tan. 
ALLEN'S USEFUL ()O]tJ PANION 
received. Ten doUars will not buy It. I think 1 hav� got 
the best b�?�� rllk�M��:8�iDf:ri�1i::�l'ivill". Pa. lW'" See advertisement of this valuable work · page 381 
this paper. 

DEAN B R·OT H E RS,  
IND IANAPOLIS, IND., 

Manufacturers of 

Dean Steam Pumps 
BfJ�el" J':c'i.1���.yallf..l�lI:tr· purposes. 

m= RARE OPPORTUN ITY. � 
The proprietor, advanced In years and desirous of 

retiring from active control of bUSiness, w(}uld seU at a barflaVn, or convert into a joint stock company and retain 
an lnterest himself, a Foundry and Machine Shops, with 
al1 their machinery and fixtures complete, and now 
crowded with custom work, having cost upwards of sixty 
thousand dollars, and the only ones of magnitude for 
120 miles on the Mississippi River. on various points of 
which may be seen speCImens of work of these shops at 
Stillwater, Winona, McGregor. Dubuque, Fulton, 
Lyons, Clinton, Muscatine, and on many of the boats. 
For particulars. address the proprietor at Clinton. Iowa. 

A. P. HOSFOltD. 

DIlNING BIACHINERY. EnginfS, Boilers, Pumps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Work.s 
(J . C. Haydon & Co . ) .  Address HOWELL GREEN. 
Supt . ,  Jeanesville, Luzerne CO . t  Pa. 

Pyrometers, b��n:,hii�l
n
!la�t�lpe':,� 

Boiler Flues. Superheated Steam. Oil stills. etc. 
HENRY W. BULKLEY. Sole Manufacturer. 149 Broadway. N. Y. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY.  

W ,  B .  FRANKLIN,V. Pres' t .  J ,  M .  ALLEN, Pres't. 
J, B. PIERCE, Sec'y. 

Roots' Improved Portable Forge 

p, 1I. _ r, M. :BOOTS, Y' f'rs, Connersville, Ind. 
s. s. TOWNSEND, Oen. Agt., } 6  Cortlandt St, OOOKE 4< BEOCS, Seli 'g Agt8., NEW YORK, 

� SEND FOR PRICED CATALOGUE. 

$10 to $1 000  Invested i n  Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 

Address BAXTER & CO . •  Bankers. 11 WaU St .• N.Y. 
ICE AT $ 1 .00 PER TUN. 

The P ICT ET A R T I F I C I A L  I C E  CO.  M A C H I N I ST S' TOOLS.  
LJMI'l'ED ' NEW AND IMPROVED PATTERNS. 

Room 51; Coal and Iron Exchange. P. O. Box 3083. N. Y. Send for new illustrated catalogue. 
Lathes ,  Planers , Drills ,  &0. 

FIRE IN SURA NCE EXCI,USIVELY. 

���DSY,�p<£�;��'jf�(;: ili:·is7ti: : : : : : : : : : :  :$l'���:8Yb:�� 
CASH ASSETS IX U. S. JAN. 1.  1878 . . . . 4�1,SSl . � S  N>JT ASSETS IX U. S. JAN. 1. 1878. . . . . .  ��O, OOO.OO 

TRUSTEES IN NEW YORK : 
LOUIS DE COMEAU, ESQ., of De Sham & Co. 
8M±�: ��M�fii:1i: �l�Q.�g?il��a����j��:�g�s & Co. 

JULIEN I,E eESNE, Resident Secretal'Y. 
T. J. 'l'EJI PLE, lUailager fol' the Middle States. 

WESTERN UNION B UILDING, X. Y. 

AIR ENGINES. 
No water. No EW]ineer. Absolutely Safe. Most eco­
nomical and convenient power known. SHERRILL 
ROPER Ant ENGINE co., 91 & 93 Washington St . • N. Y. 

FOR SECO N D-HAN D E N G I N ES, 
Address HARRIS IRON WORKS. Titusville. Pa. P W-JOH IS' -.58£ST05 

Llqnld Paints, ROOfing, Boller Coverings, 
Steam Pac k i n g, S h eath i n gs, F i re P roof Coat i n gs. ·  

Cem ents. & c .  SJ:'!'lO FOR DESCRIPTIVE PRICK LrgT. 
H .  W. ,J O H N S M ' F ' C  CO.  81 MA ID EN  LANE, N ,Y, 

Hol ly's Improved Water Works, 
Direct Pumping Plan . Combines. with other advan­
tages, over older systems, the following : 1. Secures by 
variable pressure a more reliable water supply for aU 
E
urposelJ, 2. Less cost for constructIOn. 3. Less cost 
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fords t.he best fire protection In the world. 6. Largely 
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HOLLY MANUFACTURING CO .• Lockport, N. Y . tThe J!fJ..�� ��p��p!!f.�LL, 

The Diploma and Prize Medal awarded it at 
the . .  Centennial " in 1876. Twenty-six of these 
hand machines ordered in one day. iT' Good 
activ e  A sre n t s  CRn clear $l':Ja PCl" ,"veek. Send for Circulars and 1'erm�. 

Address W. WEA VER, Phoenixville. Ps. 

Cigar Box Lumber, 
MANUFACTURED by o n r  NEW PATENT PROCESS. 

The Best i n  t h e  World.  
SPANISH CEDAR. MAHOGANY. POPLAR. 
Also thin lumber of aU other kinds, li to � in., at corre­
sponding prices. All qualities .  Eqtla� in all respects to 
��rsM:�
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GEO. "\V. REA D & COo,  
l�ti to �OO I�e"'is Street. N.  Y. 

P H O S P H O R - B R O N Z E  
OJ 

� B EARI N GS, 
� '" P U M P-RODS, 
� AND 

Ii'Nr I757P S P R I N G  WIRE.  dicfici- UOi()�(j. Apply to 
THE PHOSPHOR-BRONZE SMELTING CO . •  Limited. 

2038 Washinl{ton Ave . •  Philadelphia. Pa. 

N lnV  HAVEN lU A N IJ FACTUIUNG co., 
� e w  H aven. C Olln. 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
-8000 in successful operation .  

I'JNE NEW l' AM1'llLE'1' rOll 
Sent free to those in tPrpoctp.d 

James Leffel k Co. , 
Springfield, O. 

1 1 0  Liberty St. ,  N. Y. City. 

Lathes,  P l a n e rs,  S h a pe rs 
Drills. Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERHARDT, Newark. N. J. 
1...""OR ALL KINDS OF MAUIUNEUY:"'Apply t.o I: S. C. HILLS; 78 Chan!bers. S:t . • New York. 5 0 Latest Style CARDS. Bouquet Lawn,Floral. etc. ;  in 

case, name in gold, lOc. SEAVY . BllOS. , Northfor�, Ct. 

FOR SALE CHEAP, 
A very handsome double barreled, central fire 

EXPRESS RIFLE, 
No. 577 bore . Weighs about 8 lbs. English sole leather 
case with tools complete. A splendid weapon for deer 
and bear shooting. Built by E. JL Riley & Co., London. 

Address HODGKINS & HAIGH, 
298 Broadway, New York. 

RUFFNE R &; DUNN. Patentees 
and Sole Manufacturers of the Excelsior Steel Tube 
Cleaners. Price $1.00 per inch. Send for circular. 

SCHUYLKILL FALLS, PHILA., P A. 

$ 7 7,a Month and expenses guaranteed to Agents. 
Outfit free. SHAW & Co., AUGUSTA. MAIX". 

" The 1876 Injector."  
Simple. Durable. and Reliable. Uequires no special 
valves. Send for lUustrated circular. 

Will. SELI,ERS & CO.,  Phila. 

Shafix, Pulleys, HaD[erS, Etc. 
Full assortment in store for immediate delivery. 

WM. SELLERS & CO .. 
19 Liberty Street, New Yorl •• 

O PEN · BACK PRESSEl". 
STILES & PARKER Pl(ESS CO., Middletown. Ct. 

I! H ER 'I/ e' :" ," -" '. ';t\ 'I! ITA RY CL OSET 
��� G ) 4 r\ ';� � : � :  -':' 5 � J  ,-i l t :." WAT fR & jA:j TIJHT. 

� -� � - " C' - :; R I� r C I _ :.. q -- -
�_' I e-1...,} G"" S.L"""� '\- (' \"I:.-I C,",�I' �i . � :'I.  

BOILER COVERINes. 

[JUNE 2 1 ,  1879. 
THE TANITE CO . .  

STRO UD SBURG, FA. 
E M E R Y  W H E E LS A N D  C R I N D E R S .  
LONDON-9 St. Andrews St., Holborn Viaduct. E .  C. 
LIVERPOOL-42 The Temple. Dale tit. 

R O CK D R i lLI NG M ACH I N ES 
A N D  

A I R  C O M P RESSORS ,  . 
MANUFACT URED BY BUR LEICHRoCKO RILL C O .  
SEND fOR PAMPHLE T .  F ITCH B U RG MASS. 

HOUSE DRAINS AND THEm COMMON 
DEFECTS.-Bh Eliot C. Clarke. C.E.,  Principal Assistant 
:g�lg:,
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Valuable Paper, showing the Essential Conditions for 
Efficient House Draina�e ; the proper Sizes, forms, and 
bebt materials for dralns ; the evil results of making 
them too large ; the proper inclination for drains j the 
best methods of maKing them tight ; the right and the 
wrong methods of connecting drains with sewel s, with 
eng-ravings .  How leaks in drains occur and how de� 
tected. Descriptions of the most common dpfects in 
drains. with engravings. 1'ogether with many valuable 
suggestions ana directions of great value to housekeep· 
ers and owners of property, whether in town or country. 
This paper is based on the observations of the aut hor 
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the latest and best Information on the subject Con­
tained in StnE�'lIFIC A,-UEHICAN SUPPLEMENT, numbe! 
1 19. Price 10 cents. To be had at this office and 01 
newsdealers everywhere. 

��R�I(RNH��DB&OpLl�f�fL� tAP�� �!J�TEE�)' B��' P O I N T E R S ,  S O lT HEADERS  H O T  & COLO  P R E S S E D  N U T  M A C H I N ­E RY, TA P S  & D I E 5 ,  & (  S E N D  r O R  C I R .  C L E V E L A N D ,  O .  

NOW READY.-NEW REVISED ED!­
}.��im1V?����' liirfS�: �{�m�l��e °E��Cr.;t;:d���j 
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.fessional Men, and Capitalists. ,]'he only Reliable work 
of its kind . '\Yorth many times its cost. Tn addition tu 
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from Execution� Collection of Del ts. Mechanics' Li('ns, 
Contracts, IJimitation of Action, Usury, Qualification 
of Voters, Licenses to Sell Goods, Commencement and 
Notice of Suits, Jurisdiction of Court�, Rights of Mar­
ried Women, ,Marriage and Divorce. Settlement of }(R­
tates of Deceased Persons, State Bankrupt Lawf!. Wills, 
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expects to have any interests to protect. A handsome 
12mo. 612 pal)"es. Price, In cabinet library binding". $t.25. 
�t��c.°s
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G. WELLS. 729 Broadway. New York 

T H E  B E S T ! 
HAG ERSTOWN DRILL. 

The most reliable and success. 
ful GRAIN DRII.LS in use-can 
ehange quantities of seed while 
in motiOD-the ST A l'iDAHD }i'��R­
'l lLIZING J)IULL of the Middle 
Btates, strong, durab]�. nnd 
Himple, with our GUM tJPHINH 
HOE AN]) GUASH Hlja-�n A'l' .. 

TACB"ME"NT. Manufacturers of the CELEllltATli:n V 1 ('­
TOR DOUBLE HU1�1�l£lt CLOVEH MACHINE, the Rest in 
8'&mU�·A�1\'l�2'����lbO�1a:�!.li.���t

GR
l-

I MPOR'f ANT FOR ALL CORPORATIONS AND 
MANF·G CONCERNS .  - Uuerk'" Wa t c h ­

m a n ' s  �l'lJne Detector, capable of accurately COD_ 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. B U ERK. P. O .  ]1ox 919, Boston, Ma�s. 

Beware of buying infringing Detectors. 
, R A P I D  
A D D I T I O N ! 
Wonderful Invention ! 

ART of Adding ngures 
from Loft to Right ; or from Middle either way ; 

or six columns at one time ! 
Done as �uick RR Thought ! 
Sent to any address on re .. 
ceipt of I'rice, 50 Cents in 
postage sta_mps. 'V. F. IUE R RDIAN, 

Hatavia, N. Y. 

THE DINGEE " CONARD CO'S BEAVTIFVL EVER-BLOOMING 

R O S ES 
T H E  BEST I N  T H E  WORLD. Our Great Specialty ill tlrouin{1 and distributing 

these Beautitul Roses. We deliver 8trong Pot 
Plants, suItable for immediate bloom, sqfely by ma:! at aU post-offices. 5 Splendid Varieties, !l.0ur 
choice, all labeled, for $1 , 1� for .� , 19 for $3 , 
26 for $4, 35 for $5 , '15 for $10 , 100 for $1:>. 
..... Scnd for onr Ne_ Guide to Rose Culture ­
/iO pages. elegantly.illustrated-and choose from over 
Five lIundred Finest Sorts. Address TlIE DINGEE &. CONARD CO., """ ... ge Growers. West Grove. Chester· Co., Pa. 

Il1EWATSON PUMp, rOR ART '""-I fUMPING,f1SrOilROD PIUNGER& WElL '0 IN OIR Eer liNt fSJAN,O/\ OEEPWtLL h.-- ' ONT �O Jr,MES WATSON �ESIMPlE.E!flCI� l60S .sJilLA.. ST. 

PERFECT 
NEWSPAPER FILE 

MUNN & co., 
Publishers SCIENTIFIC AMERICAN. 

JAMES ECCLES ,  
General Machinist, Inventor, 

and Maker of the Patent 

QuadrUDle Screw 
POWER PRESS 

For the use of 
PRINTERS, HOSIERY Jl[ANU· 

FACT UR};RS. 
And aU others who desire great 

and uniform pressure. 

2423 Lombard St., Phila" Pa, 

THE " Scientific Amer.jcan" is printed with C H A P .  
ENEU JOHNSON & CO. 'S INK. Tenth and j,om' 

THE CHALMERS-SPENCE CO., Foot E. 9th St •• New YOl'k. Sole owners of the Air Space Patents. bard Sts., Philadelphia, and 59 Gold St • •  New York. 
WITH THE H A IR SPACE " IMPROVEME �TS. 
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