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THE STERN TUNNELS OF TliE OLYllltPIA. Influenza: Do . Doctors Know An)'thln&, About In 

l'he following reflections have been suggested by an An evening contemporary assures its readers that 
examination of drawings showing the method adopted notwithstanding the fact that we are now in the midst 
for inclosing and supporting the outboard ends of the of the fifth successive annual epidemic of influenza, 
screw shafts of the United States cruiser Olympia, doctors know little or nothbg about it. 
built at the Union Iron Works. San Francisco, Cal There is, perhaps, some justiflcation for this in the 

In that vessel the outboard ends of the screw shafts circumstance that a good many immature practition­
for a length of twenty-four feet (the distance between ers, who desire to pose as scientists in excelsis, have 
the forward end of the stern bearmgs and the stUffing assured the public on many occasions that science 
boxes throu�h which the tlhafttl emerge from t.he hull really cannot say what influenza is. But now let us 
of the ship) are inclosed in tubes three feet nine inches ask ourselves with the downrightness of' mere common 
in internal diameter at their forward ends and two sense what is it that our profession really does know, One copy, one vear,for theU.S.,CanadaorMexlco . . ...... ..... ..... S300 f t ' h h h .. th b '  d k  th hi b . fl One copy .• Ix mont"", for the U. S., C anada or Mexico ... . . . . .... ... .. 1 30 ee ten Inc es w ere t ey JOIn e stern earIngs. an now oroug y, a out In uenza. One copy.one year.to any foreign conntry belongilljl" to Postal Union. 4 00 Remit by postal or expre.s money order. or by bank draft or ChecK. Each of these tubes is made of steel one-half an inch . In the first place, we know the disease when we see MUNN &: co., 361 Broadway, corner ot Frauklin Street, Np.w York. thick, and is connected to the hull throughout its it; we know also the injurious physiological and 

'I'h .. !IIio(�h'lIrinc AIIIlH'ICllIl �1I""It�IIU�IU 
Is a dl.tlnct paper from the SCIENTIFIC AMEKICAX. 'l'HW, 8UPPLEMl'lN'l' length by a box or cell formed of steel plates thre�- pathological changE'S i: produces ill the nervous sys-
::It'l:'�:'�-i���c 1:''i.r,����e�.����'} •• �b=��.Fn':�r ��{!'p����� eighths of an inch thick, stiffened with angle irons. tem, the lung"., the liver and other ollCnns of the body; 
��t.i�:'t".IJ,';'�I��etoUih�··���'b�fon�e���le �cO�I:S yfuar C:�d.0r�� ' ThiS box has an average depth (measured on a line we know how, by prompt, early treatment, to reduce 
b��::,�:����4r.:r�"..,:,�,��utst�'is���}�y. A�'i:".8��Be�':!"���=ENT approximately parallel with the outside of the hull) of thm:e changes to a minimum; and we know how to 
will be sent for one yearl to one address In U. 8., Car. ada or Mexico. on three feet ten inches at its forward end and tlix inches repair the damage done by those changes when the receipt of Be,'en dollars. "0 fore\JrD countrl e. within Po.t. .. 1 Union eIfIht 
dollars andjlfty cmt. a year. at the forward part of the stern. bearing. It will disease is broup:ht to a termination. 

II"ildilll: Edilion. th f 'd t th t h' lil t' b .. B t '" '11 b 'd "'f 1 - t k 11 'l'IIE ARCIIITEC'l'S AlW BUILDERS l!ll.lITION OF THE tlCIENTIFJC AMEKI- ere ore be eVI en a t IS ce u ar connee lng ox u ,  It WI e sal, I you c alm 0 now iI. 
fa1��':r�����a��� S����l�JI�,::�:.t::dP:�:,o9���l: �::trn':t���h:;etiYl!: tapers at a much more rapid rate than the tube which these things, you claim to know everything ahout in­
pertaining tn mo<fe':n arcbl�ecture. Eacll nnml!er Is IlInstrated with it supports. This is done probably to afford the water fiuenza." No ; we do not. We do not claim to know beantlful plates. showing de ... able dwelling., pubhc bnlldlng. 'lnd archl-tectura: .. ork In great variety. To bnllders and all who contemplatebnlld- as free a run to the screws as possible' but this inten- precisely what its cause is; nor do we profess to know Ing thl. work Is Invaluabl... Has the Iarge.t circulation of any archltee- ' 
tural jlubllcatloilln tbe world. tion is in no' small degree defeated by the fact that the entirely how to prE'vent it .. But do we know what the Sllljl"le cople. 25 cents. By mall to any part of the United Statel!.. Canada . . or Mexico. '2.50 a year. 'ro foreiiD. Po.tal Union conntrles, $3.00 a year. bracket arms which support the stern beanng are: at- cause of cancer is ; or of typhoid fever: or of simple, Comblnedrate!or BUII.Dnw EDlTIONwltb 8CIENTIFICAIIIERICAN,to one . •  address, ',<;,00 a year. TO foreign Postal Union conntrle., 16.50 a �ear. tached to the hnll at pomts conslderablv above and or even of tubercular meningitis, and a hundred other 
�������.��&i<';e�lJ;l!��gr:�¥gs1ar<'J!fo"i:��tt:I!:.litt�':.n:ea::p- below the after thin end of the cellular structure re- things? Moreover. in the matter of prevention, can 

Export Edition of the !'ielentilic AlDerleall. ferred to. and have to be dragged througn the water, we prevent all other diseases of every kind except in-
In whlcb I. Incorporated "LA AME RICA CIENTIFICA E INDURTRIAL," or d t b h t . t e the 0 p se I-m a' , " Q C th I h th hi d S�ani.h edition of tbe S(,IENTIFIO AMERICAN, publl.hed monthly, onl- an mus , y w a e\'er resls Rnc y p o , P Ir lluenza, an e awyer, w 0 oroug y un er-
formln.lze and typographywithtbe ScIENTIFI<' AMERICAN. Every nnm- the speed of the ship. stands law, prevent crime? Can the theologian pre-
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\t1 These brackets it is true are quite tlimilar to those in vent sin? Can even the commercial man put an end West Indies, Mexico. Central and South America, Spain and Spanl8b pos-.essions-wherever tbe Spanl.h language I • •  poken. THE SCIENTIF IO common use for many years for the support of the to bankruptcy? 

to�;:��1!t ���.Rtb,.li;��'f.�<:;1 r:: �J�.f.e �&f:�:"� ��u�:r'tdna�� stern bearings of twin-screw shafts; and if there were Influenza has now been with us for five successive part of t.he world. Single copies 25 cent .. IT Manufacturers and otbers who de.lre· to 8ecore foreign trade, mllY no better method of accomplishing snch support, years. We can recognize it, we can treat it rationally have large and handsomely dl.played announcement. publi.hed In tbls edition at a very moderate cost. MUNN 
& �oB���':r.���'ew York. criticism would have no claim against them; but. as is and successfully, and to some ertE'nt we can prevent 

I I rd well known, there is a better way of attaining the end it. Perhaps when Providence has endowed us with d!:; ��·":a�'l:e���.�: t�::. ��11 sn:lt��s 0pardye�b::,xf�e�:a:o��YJuZ:f4 
'" m. ' . 

. sought, and therefore in a cruiser whose speed at a omniscience and. with almightiness as well, we may be 
...,r:;aN�':J':��� ��r=I���1��cetpJ':,�tfla��. publisbers In case of critieal time may involve her own safety and that of able to entirely prevent the disease as well as to cnre 

her personnel, such improved methods should have it In the lIIeantime a little .. silence" might be 
been adopted. .. golden" on the part of the all-knowing lay journal­NEW YORK., SATURDAY, APRIL 13, 1895. 
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The steel tubes above mentioned as inclosing the ist. -Hospital. 
shafts are; strange to say, not water tight. but, on the • I • I • 
contrary, are filled with water, whose presence seems To make WoolellOi '''aterproof. 

to have required' the casing of the tlhafts (which are The question of how to make a textile fabric water-
of steel sixteen inches in diameter) with a.bronze tube proof and yet preserve as much as possible its feel, fin­
(closely fitting it) one inch in thickness and thirty·orie ish, and appearance, says the Industrial Record, is one 
feet in lenith. The weight of each of these bronze which is of interest in many mills. This process is not 
casing tribes is about six thousand pounds: further- confined to woolen goods, but is practiced upon cot­
more; the water which surrounds each Ehaft will tons, linens, and other kinds of cloths as well. Upon 
weigh at least ten thousand pounds, which, added to dress woolens. the intention is to make the cloth water­
the weight of the bronze casings of the shafts, makes a proof and yet leave it so that it will permit the escape 
w�ight of sixteen thousand pounds on each side of the' of perspiration and the gaseous exhalatiolJs from the 
stern of this ship, or thirty-two thousand pounds in body. Ov�rcuatings, wrappings, hunting goods, and 
all. of load which must be spstained and dragged goods of this class call for such treatment, and a few 
through the water, and consume power for no useful points as to the method of procedure may lead to good 
purpose whatever: moreover, in the pitching and resuits. So far as known there is not one to which 
rolling of the ship, this useless dead weight subjects anything like universal employment is accorded, but 
the vessel to strains which are totally unnecessary, one or two may be mentioned which are recognized as 
and which the adoption of modern practice' would safe and good for the purposes' named. 
have avoided. In theflrst place, as to the goods to be treated, no 

'Just why this faulty constroction has been adopted I matter what ma.y be their nature, it is an absolute es­
by the Navy Department is not evident. There are sential to success that they be perfectly clean. If there 
rumors that some of the other new vessels are to be is any sort of dirt upon the fibers of the cloth or in its 
built in the same way. 

• meshes, dirt in the shape of oils, grease, animal pro-
Por the Week Endln;c April 18, 1895. 

PrIce 10 cent.. For sale by all new8de..lers. 
It is well .known there are several vessels afloat in ducts, vegetable materials, burrs, etc. , the waterproof­

which the tubes inclosing the screw shafts are accessi- ing material will act upon this dirt, not being able to 
PAGE ble from the interior of the ship throughout their get down to the body of the fibers composing the cll1th, l. ARCHITI!lCTURE,-Deslgn tor a Fireplace.-l lIlustratlon .. . ... .. .. IW111 II. ASTaONOMY.-Our Solar Sy.tem . ...,.By ALFR ED BIOKNELL.-A length up to the forward end of the stern bearing, and just as soon as the dirt happens to be removed the popular and accurate article on tbe titular subject, giving the most recent views of astronome .. . .. . . . . ... . . .. ... . . . . .... . . . . . . . . . . .  lQ1 where the stuffing box is placed. This construction waterproofing material is removed with it. IlI·fnV�)�gG!'A�i��!�����t:':���e��r:t��o?�l:::.:"an��t�� makes it unnecessary to incase the shafts with bronze, For a cotton fabric the following will be a good mix­

(V.B'l>I�XWV�����t'!���::I�t'i.�::l�t��i.;i·on .. ilcbeii.;·aiiiae . .  aiid 10086 and allows for their examination at any time. By this ture: Take one pint of alum and dissolve it in hot 
v. ��J���lJ.!':��l':.�g�.�l�';.t.�raCiby. .. p�ofesiKir·itjdi.;msiin·of ItK1!5 construction the �xtra buoyancy due to the displace- water, also take one pint of sugar of lead and dissolve w��pl��g�'D���gWg.niim·aiiiitiii .. si·Paiicrii8E;.:pio;.ioii.:.:..:i!ii:� 10078 ment of the shaft tubes is secured, and there is, of in water, then mix the two and use cold water until the 

g'��a��.Ng�e��m .. �o��dr:!��:.�.���?� i�� . . I� . . ���?� .. ��.�u�� 10078 course, no strain on the vessel due to a mass of dead whole stands at about 5° B. The clear liquid which is Extraction Apparatns tnr LI1\Ulds.-A modilication ofl tbe weight. This construction is no experiment, but· has on top is applied to the goods, while the sediment is sOs��J�A:'�f:f.tri':��p��::..��._'W�d�:-{J�I�:J:r:8:::A·verY 10075 d f I d t' f t h ·t . F 81mple apparatu8 tor contlnnou. generation of lEas, u.lng .lmple· been use or severa years, an so sa IS ac ory as I used in lUaking another bath. or a woolen or part 
apra���':·E����!r:��ipji8raiii.:.::.An .. apparaiu;. .. foj.·evaPOrai:. 166'15 been found, that the Cramp Ship Building Company woolen fabric, take fifty quarts of animal glue and dis­
Inglarlle quantltle. of liquid In tbe laboratory.-ll1lnstration .. . . 166'16 have adopted it for the new American liners St. Louis solve in water, add to this the same amount of potash VI. COS110LOGY.':"'Lor.t Kelvin on tbe Age of the Earth.- An ex-amination into tbe po •• lble ""e of the earth. based on the condue- and St. Paul alum and mix with water to suit the finish desired. tivlty of rock. for beat and otber tbermal data .. . . .... . . . . . . . . . .. . . . t611!3 VII. E LECTRlCITY.-.\tmo.pheric I!llectrlp.lty.-A very valuable In view of what has been done in the matter of shaft This mixture is' then applied to the goods upon the 
ra'\,y���g:��:�ti�i��lr�Eto�.�.����������,.�.�� .. ��r������.��� lOOTI tunnels for twin screw vessels, it does seem that the ordinary sizing machine. Then take two and one-half Vlll. FINE ARTS.-Gustave Mlcbel's "Flower. of Sprlng."-An 

lX.I'lr�I6'l��.r:£t�J'hb:fi'�fI�����ri\�:��:�iln�IIg::a;�o�Oiigiie:. 16078 Navy Department had taken a step (if BOt a tumble) quarts of tannin and one quart of waterglass and mix 
TIe.-ByG.HUDSONMAKUEN.-ASUcces$fultreatment ofa'per- backward, when it inclosed the shafts of the Olympia with flft.y quarts of wat.er, and apply thitl to the goods 
::���1�1r;?�Z���t���.;;��r�fe�r����&ef:i\i�����ftfti,iii tWIll with tubes filled with water. at about 50° C. (122' F. ) 
tratlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tim) The waterproofing is done upon a sizing machine, 

x' lI,��s:l�:���!.n r�rv�e��I��"d"o'!,�rib::��tT�"a���� 10075 
• , • I • 

the cloth passing down into the material and up 
XI·s��sgf����:r�.?ut;� ·;.:�a�r o�no�u����J:'e.�����:-:-:��� 

.. 
����� 10080 Water Consumption I n New York and London .  through the IIqueezing rollers. or sometimes passing 

XItW��bV .t::,�f��;:;�e����?,j-;::}a!'�:r::'i. :ao..�t;;l;l·fo�t:�:.�� The average daily supply of water to London dnring only throllgh the rollers and taking what material it 
ta���e<:tn..:��I�n�:�r��yg :·wiib·a .. comtre,;.;.;d·Ga;.·Moio;.::: 16078 January delivered from the Thames was 100,997,567 can in the passage. The heavier the goods are. the 
i'ft�\f.���t l':.:ir,mg��� . . :. � 1l.U. .���ine, .,,:I� . . . ����.�. ?� . .  ������?�� 100'12 gallons; from the Lee, 59,835,525 gallons; f! om springs more necessary will it be that they should pass through 

XliII; ��}�!.?/���1��lP:nRlo�Gib:'£:�l':nS�:':nm8:g�';��'i: and wells. 29,046.055gallotls; from ponds at Hawpstead the mixture and get as much as possible of it into the 
E�i�rtT;.:��Yi:'J:ir!c����'};;;\�!���'���11nm8ciiin;i·ior·CiriiliiiJ( 100'12 and Highgate, 244,452 gallons. The last is used for bodv of the cloth. 
railroad car wbeel •. -2 Il1u.tratlon .. . . . . . ... . . . ... . . . . . . . . . . . . . . . . ..... 10072 non.domestic purposes only, The daily total was, The making of the mixture, the coloring of it to suit XL V. S'l'A'l'ISTICS.-Populatlon of tbe Eartb.ln Dlagram.-An ex-cellent system <f repre.entlnll the relative den.lty uf popnlatlon therefore, 190,123,599 gallons for a pop�lation estimated somewhat. the color of the goods to be treated, the 

xv?\.��:�'6'to�¥���':t���':;·siiV;'rliig·soliiiioii.·aiid·siiveriDii.:': lQ1 at 5,481.890, rE'presenting a dail_v consumption per head passage of the goods through it, and the subsequent A very full paper on the dep08ltl(>n of .lIver on glass for astro-comical mlrrors and other use •. -5l1lu.tr lon8 . . . . . . . . . . . . . . . . . . . . . 100'1'6 of 34'68 gallons for all purposes. drying constitute the main points in the process, the 
Tl���te�e���r���f �:�b�::t�nll ��:�'fi:ir�i.I��f The daily consumption of water ill New York City is re;t of the treatment bE'ing similar to that for ordinary a large plantfor 'the purpo.e u.ed by t e ntbem PRcillc Rall- . ' • f d Th road.wltb elaborate detall •. -ll1lustratlon . . . . . . . . . . . . . . . . . . . . . . . . 16078 about 183,000,000 gallons, and thE' populatIOn less than cloths Whl('h are not waterproo e • ere are many XVI. TRAVEL AND EXPLORATION.-Peklnll.-By THOllAS . . . . .  f' t fl f b - . b t th (')HILD.-Conclu.lon of thl. very timely artlc\e.�rapblc descrip- one-half that of London. The Mfe capacIty of the new recIpes In nse or wa erproo ng a ncs, u ose re-

xvn�n�Jtr,h mr...!':�:�ny��� I�m·MiUiairu;,a:,:.:.:iiPt:"i;YDiiii� 100831 Croton aqueduct is 300.000.000 ga.llons per diem and of I ferred to here may be said to have been proved by ex-

::r::'����':.����frr::i'!t"o�'i':�':,\b;����.�.��.�� .. the old aqueduct 75,000,000 gallons. perience to be suiiable for the desired purpose. 
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Iron and Steel at Weldi ng 'I'emperature.. Four-Hundred-Foot Steamers. which the traveler sank at every step a foot or more. 

The following is an abstract of a paper by Mr. T. The steamer Zenith City is one' of the two 400·foot Large trunks like those of Erica arborea of the Canary 
Wrightson, M. Inst. C.E., communicated to the Royal freight carriers being built by the Chicago Ship Build- Islands, but indicating tree'! 80 feet high. were noticed. 
Society by Profe�'or Roberts-Austen, C.B., F.R.S. ing Company at South Chicago. This boat and the Among other plants noticed were a viola, a cardamine. 

The object of this paper is to demonstrate that the Victory, building at the same yard for the Interlake a gigantic lobelia, attaining a height of five feet or six 
phenomenon of welding in iron is identical with that Company, a corporation made up largely of members feet, and a species of hypericum resembling that 
of regelatil)n in ice. The author recapitulates experi- of the firm of Pickands, Mather & Company, Cleve- found in the Canaries; indeed, the similarity of the 
ments made by him in 1879-81), described in the" Pro- land, are to be practically duplicates. The Zenith Uity flora to that of the Canary Islands was remarkable. 
ceedings " of the Iron and Steel Institute for those is to be owned by a syndicate formed by A. B. Wolvin, Mr. Scott Elliot ascende:l Mount Ruwenzori to the 
years. These experiments were upon cast iron, and of Duluth, and which will include such well known height of 13, 000 feet. finding evidence of animal life 
proved the fact that this form of iron possessed the vessel owners as David and Frank L. Vance, of and numerous insects to a height of 7,000 feet. Above 
property of expanding while passing from the liquid Milwaukee, J. R. Irwin, of Painesville, 0., F. N. La 110, 000 feet his Swali porters could not sleep without 
to the plastic state during a small range of tempera- Salle, of Duluth, G. E. Tener. of Pittsburg, and John injury to their health, and it was only with a reduced 
ture, and then contracted to the solid state, and that Green, of Buffalo. This is the boat that is to be number of men that he was able to ascend another 
the expansion amounted to about 6 per cent in volume. fitted with Babcock & Wilcox tubulous boilers, while 3, 000 feet. Among the animals specially mentioned 
The experimenh were carried out under two dh,tinct the duplicate steamer is to have two Scotch boilers, was a species of water buck (cob us). a new chameleon. a 
methods, the first being by the suspending of a cast 14 by 13 feet. allowing 170 pounds steam pressure. new snake, and several new insects. Mr. Scott Elliot's 
iron ball on a spiral spring. and lowe"ing the ball The Zenith City will be 380 feet keel, about 400 feet discovery that the Kagera River is navigable was re­
under the surface of a vessel filled with molten iron of over all, 48 feet beam and 28 feet hold. She will have garded as important. Mr. Scott Elliott said he 
the same quality; the change of volume was registered a water bottom of 54 inches. Her load from Lake thought t.he route to Victoria Nyanza from the mouth 
by the contraction of the spring as the varyinr dis- Superior on present draught, 14� feet, will be full of the Zambesi, by way of the Lakes Nyasa and Tan·· 
placement of the ball varied its buoyancy. 4,000 gross tOllS, and it is expected that, with a 20 foot ganyika, would most advantageously open com-

The second method was by casting 15 inch spheres of channel a year or more hence, this will be increased in lIlunication between the Upper Nile and the coast at 
cast iron, and measuring the changing diameter as the net tons to about 6,000. A feature of this boat and the Chindi. and thus do more for international interests 
spheres cooled, then laying down on paper a curve of Victory will be t.he big expanse of unbroken deck that than could be expected to result from a railway from 
changing volume, which in general character was they will present. Quarters for the crews as well as Mombasa. 
found to be similar to the curves produced by the the dining room, steward's apartments, etc. , will be 10- ------.--, ....... --4._-----

instrument used in the first method. This property cated below deck. There will be no houses on deck, Helium. 

of iron resembles the similar property of water in excepting the texas and pilot house forward. A tur- Lord Rayleigh, who so recently discovered "argon," 
freezing, which, within a range of about 4° C., expands tIe back covering for quarters forward will extend only a new constituent of the atmosphere, has succeeded in 
about 9 per cent of its liquid volume. and then con- to the rail, c.:ld the same will be true of the boiler finding helium in a Norwegian mineral. This sub­
tracts as the cooling proceeds. This property of water house aft. Each boat will have eleven hatches. two e.tance was believed to exist only in the sun and in a 
was investigated by Professor Jame" Thomson and by of wbich will be located forward between the turtle few stars. There are indications that the sun contains 
Lord Kelvin. The former showed that from theoretical back and the pilot house. Machinery for both the a few elements which an analysis of the substances 
considerations there was real>on to expect that in the Zenith City and the Victory will be the same as that composing the crust of the earth has failed to reveal, 
case of a body exhibiting the anomalous property of now in the steamer Kearsarge, and it will all be built as" coronium, " a line in the green part of the spectrum 
expanding when cooled and contracting when heated. by the Cleveland Ship Building Company. The en- of the outer solar envelope which is thought to repre­
it should be cooled instead of heated by pressure or gines will be triple expansion. having cylinders 23, 38 sent a gas lighter than hydrogen. This line is num ber-
impact. and 62 inches by 40 inches stroke.-Marine Review. ed 5.316 in the Rowland scale and 1,474 in the old 

Lord Kelvin investigated the problem experimental- • , • , - Kirchhoff scale. In examining the layer of gas below 
ly as affecting freezing water, and completely demon- African Notes. the corona spectroscopists have discovered a brilliant 
strated the truth of his brotber's reasoning. The ex- At a recent meeting ot" the Royal Geographical So- yellow'line which was formerly called "D 3," and 
periments made by the author in 1879 and 1880 suggest- ciety, Captain L. S. Hinde. of the Belgian service, read which is situated at 5,876 on the Rowland scale. 
ed the view that this property of ice was connected a paper on "Three Years' Traveling and Fighting in Examinations of terrestrial substances have not re­
with the property of welding in iron, but this was only the Congo Free State." vealed this element heretofore, so that it was regarded 
hypothetical, as the experiments had been made on The political geography of the Upper Congo basin as peculiar to the sun and a few stars. This !Substance 
cast iron, which probably. on account of the presence under notice had been completely changed as a re8ult was known as helium. Lord Rayleigh was testing a 
of carbon, does not poss�ss the property of welding. of the Belgian campaign. It used to be a common Norwegian rock specimen with sulphuric acid and a 
Further, it was not practicable to experiment with saying, in this part of Africa, that all roads led to Ny- gas was evolved. This he found to consist largely of 
wrought iron in the same way as with cast iron, on angwe. The town visited by Livingstone. Stanley, argon, but combined with it was another gas which he 
account of the difficulty of dealing with that substanlle and Cameron, until lately one of the greatest markets succeeded in identifying with the spectroscope as 
in its liquid form. Professor Roberts-Austen has, in Africa, had ceased to exist, and its li'ite, when he helium. Prof. Crookes has confirmed his conclusions. 
however, given metallurgical research a recording last saw it, was oc�upied by a single honse. Kaliango, The same rock has been treated in the same way be­
pyrometer, and this has enabled the author to resume a'more recent though still larger center. with perhaps fore. but the gas evolved has always been considered 
the investigation at tbe Mint, where he had the ad, 60,000 inhabitants, had also been swept away. It was to be hydrogen until Lord Rayleigh made his brilliant 
vantage of Professor Roberts-Au;;ten's assistance and represented now by a station of the Free State nine discovery. 
advice. The method adopted was the heating of bars miles away, on the river bank. In harmony with this Prom its associations and the particular region of 
in an electric welder, and as soon as the junction of political change, the trade routes had been completely the sun where helium is found, this gas is looked upon 
the bars was at a welding temperature, end pressure altered, and the traffic which used to follow the well as being one of the lightest materials composing that 
was applied by mechanical power and the weld effected. beaten track from Nyangwe and the Lnalaba, across body, possibly almost as ligbt as hydrogen. Nilsing is 

The temperature at the point of welding was observ- Tanganyika to Ujiji, or round the lake to Zanzibar. inclined to think that helium resides chiefly in the 
ed by placing a thermo-junction at this point, consist- now went down the Congo to Stanley Pool and the upper portion of the chromospheric sheet. This sug­
ing of a platinum wire twisted into a second wire of Atlantic. Despite their slave raiding propensities. the gests the idea that, like coronium, it may weigh less 
platinum alloyed with 10 per cent of rhodium. The Arabs had during the 40 years of their domination than the gas with which it is associated. The re­
electric current produced at the thermo-junction de- converted the Manyema and Malela country into one searches of Gruenewald indicated that possibly both 
fleeted a galvanometer, which by means of a mirror of the most prosperous in Central Africa. The land- helium and coronium were components of hydrogen 
threw a spot of light upon a sensitized plate, which' scape, as seen from high hills in the neighborhood of partially disassociated by the intense heat; but Lord 
moved by clockwork uniformly in a direction trans- Nyangwe and Kasongo. reminded one strongly of ordi- Rayleigh's discovery of the gas in combination with 
verse to the spot of light. This produced a curve, the nary English arable country. There was nothing simi- argon at an ordinary temperature tends to discredit 
ordinates of which represented time and temperature. lar, as far as he was aware, in any other part of the this theory. 
Tbesl1 curves appear to show that a molecular lower- Congo basin. In all parts of the virgin Congo forest • ' . ,  • 

jug of temperature took place immediately the pres- he had visited wild coffee was so abundant and so ex- 'I'he Swiss Watch Schools. 

sure was applied to the bar when in the welding COll- cellent that the expedition left their tics of imported The famous Swiss watch schools are said to be the 
dition. Photographic curves are exhibited which coffee unopened. The center of the Congo basin. most exacting industrial institutions in the world. 
show that this fall in temperature varied in these par- through which stretched the 1,000 miles of navigable I Their methods, which are doubtless the secret of their 
ticular experiments from 57° C. to 19" C., according river and tributary, was an alluvial plain, rimmed in I success, will be found very curious and interesting. 
to the circumstances of temperature and pressure. on all sides by rocky ridges, through which the rivers In one of the most celebrated of these institutions in 

This appears to prove that wrought iron at a weld· broke at points marked by falls or rapids. At some Geneva, for example, a boy must first of all be at least 
ing temperature possesses the same property of cooling future time this vast ring of rapids mi!!ht become a fourteen years of age in order to enter. After being 
under pressure which was proved by Lord Kelvin to seat of a corresponding- circle of mining centers. admitted, the student is first introduced to a wood 
exist in freezing water, and on which demonstration At a meeting of the Linnean Society Mr. G. turning lathe, and put to work at turning tool handles. 
the generally received theory of regelation depends. F, Scott Elliot, who had been absent from �ng- This exercise lasts for several weeks. according to the 
Tbe author distinguishes the process of melting to- land since September. 1893, on a botanical explora- beginner's aptitude. This is followed by exercises in 
gether of metals from that of weI dings. Either process tion of Mount Ruwenzori and the country to the north filing and shaping screwdrivers and small tools. In 
forms a junction, but the latter takes place at a tem- of the Albert Edward Nyanza, and had returned this way he learns to make for himself a fairly com­
perature considerably below the melting point. The horne only on the previous day, gave an account of his plete set of tools. He next undertakes to make a large 
well known and useful property of welding iron journey and of the results. geographical, geological, wooden pattern of a watch frame perhaps a foot in 
appears, therefore, to depend, as in the case of regela- botanical. zoological, and political. obtained by him. diameter. and after learning how tbis frame is to be 
tion in ice. upon this critical condition. which exists He took the route from Mombasa to Uganda. The shaped, he is given a ready·cut one of brass of the or· 
over a limited range of temperature between the molten country lying northeast of the Victoria Nyanza was dinary size, in which he is taught to drill holes for the 
and the plastic state. described as a large rolling grassy plain some 6,000 feet wheels and screws. Throughout this instruction the 

• ' . ' • above sea level, and well adapted for colonization. He master stands over the pupil directing him with the 
A Refractory Mixture. went west from the Victoria Nyanza to Mount Ruwen- greatest care. The pupil is next taught to finish the 

M. Debois, of Reuleaux, France, has patented a mix- zori. which is said to have an altitude of 18,000 feet, frame so that it will be ready to receive the wheels. 
ture which, according- to th:> Moniteur Industriel, and spent four months in exploring that district under He is then instructed to make fine tools and to become 
when burned will withstand the highest temperatures. the great disadvantage of a dense cloud hanging over expert in handling them. This completes the instruc­
The mixture is composed of quartz or flint and sul- the mountain the greater part of the day, which often tion in the first room, and the young watch maker next 

. phate of barium. The proportions are varied accord- prevented the party from seeing more than 50 feet passes to the department where he is taught to fit the 
ing to the needed resistance of the material. in some ahead. The sides of the mountain were clothed at the stem-winding parts and to do fine cutting and filing 
cases ground. Pudding stone is also added to the base with a thick growth of trees resembling the laurel by hand. Later on he learns to make the more com­
.. mix." The mass when moistened will take any of the Canary Islands; above that bamboos to the I plex watches which wiII strike the hour, minute, etc. , 
shape like ordinary fire clay, and is dried and burned 10,000 feet level; and above that again what the ex- and the other delicate mechanisms for which the Swiss 
in the same manner. plorer could only liken to a Scotch peat moss, into are famous. 
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AN IlIIPROVED INK WELL. with proper care and may be mounted dry. If it 

The illustration represents, in perspective with a is desired to secure the stars separate from the 
broken-out section, an ink well that is lIot easily tipped ash, one or two incinerated leaves may be placed in a 
over, which is designed to prevent dipping the pen small metallic box and shaken up until the leaf is dis­
too deeply into the ink, a.nd to hold the ink in the integrated. when the stars may be picked out.-The 
well proper always clean and free from sediment. Microscopical Bulletin. 
The improvemE'nt has been patented by Mr. John _ • a • •  
Black, of Trafalgar Street, Nd80n, New Zealand. Mlcroacoplcal A n alY818 of Steel. 
The ma.in resf:'rvoir has a raised bottom, in the front At a recent conference held under the auspices of 
side of which is a depression �ith tapering inner and I the French Society for th; Encouragement of National 
outer walls, adap�ed to receIv� a remova?le double- Industry, M. OSUlond; described a method for the 
�alled well, havlI�g preforatlOns near Its botto.m microscopical analysis of steel. The method pro­
through which the mk flows slowly from the reservoIr. posed comprises, in addition to the preliminary process 

BLACK'S INK WELL. 

of preparing the polished surface, three operations : 
(1) Polishing in bass-relief on parchment with a very 
small quantity of English rouge mixed with water ; 
(2) etching and polishing on parchment with a mixture 
of calcium sulphate, in precipitate, in a suitable 
vehicle; and (3) etching with tincture of iodine and 
nitric acid. These three operat.ions enable one to 
recognize in the steel five constituents. These five con­
stituents are associated in combination to form the 
complex edifice of the structure of steel. M. Osmond 
examined four types 'of steel, possessing a known pro­
portion of carbon, to discover the manner in which 
these combinations varied. As a result of that investi­
gation, M. Osmond states that the thermic treatment 
of the steel leaves in the structure of the metal, when 
cooled, characteristic indications sufficiently precise to 
form a useful guide in t�e manufacture of steel, and 
also to enable consumers ' to determine the quality of 
the metal supplied to them. 

• . 1 1  • 
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A RELOADING TOOL FOR CARTRIDGES. 
The illustration shows a simple tool, patented by Mr. 

D. A. Ripley, for preparing shells for shot guns and 
other arms, in applying caps and removing them, re­
moving the primers from the shells after they have been 
fired, and quickly adjustable for use in applying new 
primers or caps to the shells. The improvement is 
being introduced by Mr. W. P. Lewis, of Center 
Belpre, Ohio. A recessed shell base at the- joint of the 
tool provides for the convenient placing of the shell 
to be reloaded; as indicated. The lower jaw has a 
forked upper portion, and a depending curved arm in 
which is pivoted the shank of a shell holder and 
guide, which is swung outward to receive the shell, 
and turned up, as indicated by dotted lines, when a 

RIPLEY'S CARTRIDGE RELOADING TOOL. 

On the outside of the removable well is a vertical 
groove, admitting air to t.he reservoir, a.nd by regulat­
ing the thickness of the top flange of the well the height 
to which the ink rises in it may be determined. Above 
and back of the well is a recess t,o provide room for the 
fingers in dipping the pen, and in the top is a trans­
verse groove to receive the pen when not in use. It 
is apparent that the removable well is kept fully sup­
plied as long as any ink remains in the reservoir, and 
the point of the pen is protected frOID settlings. 

Supprea810n of Bone Black. cap or primer is to be ejected by the punch on the 

• • • • • 
CALIFORNIA SUN DRIED PRUNES. 

California has given us an enormous supply of fruit, 
which by recent improvements is able to reach Europe 
in good, wholesome condition. Our engraving, which 
is from the III ustrated London News, shows the process 
of drying prunes. Wide strips of linen al e laid on the 
ground, and on them are placed the newly picked 
fruit. The hot sun accomplishes the drying in a short 
while, and then the prunes are carefully packed for 
traveling, and are transported from the fields to be 
relished in all parts of the world. From recent statis­
tics it appears that Cali-
fornia produces at least 
26,000,000 pounds of raisins 
annually. There are more 
than 200,000 acres in Cali­
fornia under vines, and 
these yield nearly 15,000,000 
gallons of wine. 

• • •  
Incinerated Leaf of 

Deutzla. 

At the annual exhibition 
of the Department. of 
Microscopy of the Brook­
lyn Institute, held in J anu­
ary. Mr. Geo. M. Hopkins, 
of the SCIE NTIFIC AMERI­
CAN. exhibited a beautiful 
preparation of Deutzia 
leaf, which seems to have 

. the merit of novelty. The 
leaf was reduced to white 
ashes, leaving the star-like 
hairs in sit u. SOUle of the 
hairs were blackened by 
the carbon of the leaf, 
others were white, with 
pearl colored n o d  u Ie s 
ranged along the rays of 
the star, like so many real 
pearls. 

Mr. Hopkins' method of 
preparing this object is as 
follows : A small piece of the dried leaf is placed upon 
a thin, flat copper plate, and another flat copper plate 
h. laid upon it to keep it straight. Strong pressure is 
not required. The plates are now heated slowly over 

, a  flame until they become red hot; they are then 
allowed to cool. and the upper plate is removed. The 
piece of leaf is found to be carbonized and considerably 
shrunken. Without replacing the upper copper plate, 
the lower plate with the carbonized leaf is again 
brought to a red heat, and lastly the flame is brought 
into actual contact with the leaf, thus removing the 
last trace of carbon, leaving nothing but the stars and 
the white ash. 

The object is very tender, but it may be handled 

Bone black in beet sugar making and refining is, outer end of the holder. On the under side of the 
says the Sugar Beet, rapidly becoming obsolete. upper jaw is held a swivel plate, by means of a screw 
Manufacturers at first hesitated to believe that any and thum b nut, the plate having Ilear one end a hole 
other process for the clal'ification of saccharine juices registering with a hole in the jaw and also with the 
could give equally satisfactory results. Facts as they punch. On this plate is also a boss. slightly larger 
now stand show that most of the sugar experts have than the primer or cap of the cartridge shell, the boss 
been convinced that mechanical filtration means being concaved on its under side and adapted to push 
greater economy and an equal clarification. Most Eu- the cap or primer to its seat, the plate being turned 
ropean refiners do not use more than 10 pounds bone around for this purpose, and adjusted. by means of 
black per 100 pounds sugar worked, and within the the screw and thumb nut, with the hoss beneath the 
next few yean!, as a certainty, even this will be aban- hole of the upper jaw and above the primer hole of 
doned. the cartridge. The shoulder of the shell being thus 

Of all the excellent methods for suppressing bone recapped rests on the arms ,of the fork of the lower 
black Dr. Soxhlet'l! may be considered the best. There , jaw as the handles are pressed together. To hold 
are some features of it that resemble the Casamajor the handles closed when the tool is not in use, one 
process ; it acts mechanically and ha.s no decolorizing handle has a hook and the other an engaging link. 
effect upon the sirups filtered. The facts seem to 
show that the product obtained is so pure that no 
other manipulation is necessary but graining in pan. 
The filtering medium consists of a thoroughly washed 
powder made out of fossils, to which is added an equal 

PRUNE DRYING IN CALIFORNIA. 

quantity of fine sawdust. The raw sugar is' melted 
and cold water added, so that the consistency is 65 
degrees Brix. To this must be added 0 '1 per cent of 
the fossil in sawdust mixture; the whole l is then 
forced through a filter press. The first filtrate has a 
troubled appearance, but after that the sirup filters 
clear for at least, 15 hours. 

The masse cuite obtained by this method should 
have purity of 99.'6, equal to that of any product ob­
tained by a bone black method. It is interesting to 
note that the economy by this method is not only in 
the saving of bone black, but a considerable reduction 
in sugar losses that occur in the old method of filtra­
tion. 

• • •  • 
Importance of SY8tematic Exercl.e. 

It has always seemed to us a grave mistake that 
physicians in general have not studied. the subject of 
exercise much more thoroughly and systematically, 

and thus direct their pa­
tients more carefully and 
intelligently. Many phy­
sicians simply say to their 
patients that exercise will 
be of benefit, but go no 
further than this. Direc­
tions of this meager and 
superficial nature are of 
no real value whatever. 

A variety of exercises is 
probably the best way. We 
must try and get exercises 
which will interest and 
stimulate t b e mind. It 
seems to us that the very 
best single sport is fencing. 
It can be done in all sea­
sons of the year; it is ex­
cellent f o r  b o t  h sexes, 
young and old. Thi;l ex­
ercise is very absorbin g  
and stimulating, and can 
be much better regulated 
auel systematized t h a n  
sparring, wrestling, bicy­
cling, a n d m a n  y other 
sports, which are not en­
tirely mechanical. 

In fencing, we learn self­
reliance, ag-i1ity, grace, and 
rapidity of thought. ; and it 
is comparatively free from 

many of the dangers we meet in sparring, wrestling, 
etc. It brings a large number of muscles into play, 
and makes them supple and extremely quick. 

Pupils are taught to fence with both arms equally 
well ; the chest al ways being thrown well forward. It 
can be carried on in well ventilated rooms or out of 
doors in moderate weather. 

The fact that fencing can be so well regulated and 
systematized makes it an ideal exercise from a medical 
standpoint. -Med.-Surg. Bulletin. 

• • • • •  
A SCIENTIST has recently declared that the average 

speed of the transmission of the shock of an earth­
Quake is 16.000 feet per second. 
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THE ICE PLANE. 

When severe cold comes on suddenly in calm weather 
the lakes and ponds rapidly freeze, and the surface, 
which is as smooth as that of a mirror, makes the 
hearts of the lovers of skating glad. But it sometimes 
happens that the wind intervenes during the period of 
cold necessary for the formation of ice, and the motions 
given the sbeet of water prod uce an irregularly frozen 
surface that presents changes of level of several inches, 
which are very troublesome 
to the skater. Upon rivers, 
where the complete solidifica­
tion of the mass of liquid 
scarcely occurs until after a 
drifting of some days, the 
irregularities are still greater. 
An apparatus-a sort of large 
plane-has been devised for 
removing such irregularities 
and smoothing the ice, so as 
to adapt it for the exercise of 
skating, whatever be the con­
ditions, moreover, u n  d e r 
wh ich the congelation has 
taken place. This apparatus, 
called a " glaci plane," we 
have seen used upon the 
skating pond of the Bois de 
Boulogne, at Paris, and have 
thought that it m ight render 
service elsewhere if it were 
better known. 

As shown in the accompa­
nying engraving, the system 
consists in pushing forward a 
steel blade properly inclined 
to cut away everything that 
exceeds the desired level. 

J , itutifi, �mtri,au. 
home, he conceived and worked out in his own mind, 
without the slightest knowledge of what had been 
done by others, the scheme of an electric telegraph. 
From the outset, his design was to produce a record 
in printed Roman characters, and all his efforts were 
devoted to that end. He possessed the unusual and 
remarkable mental capacity of originating and de­
signing the most complicated mechanical structures, 
in all their parts, detailt!, combinations and dimensions, 

of Morse's first line between Baltimore and Washing­
ton, and long before this had been extended to New 
York. Mr. William Ballard became interested in the 
invention, and furnished House with the necessary 
means to perfect the invention. When completed, 
which was not until several years afterward, it proved 
to be a perfect marvel of mechar..ical skill and inge­
nuity, and was demonstrated to be capable, under 
favorable conditions, of printing messages in plain 

Roman characters at the rate 

This blade is mounted in 
front of a wooden frame pro­
vided with crossbars that ICE PLANE USED UPON THE FROZEN LAKES OF THE BOIS DE BOULOGNE, 

of more than fifty words per 
minute. Capitalists ultimate­
ly became interested in the 
scheme, and between 1847 and 
1855 an extensive range of 
telegraph lines was erected, 
extending from New York 
along the seaboard to Boston 
and Washington, and west as 
far as Cleveland and Cincin­
nati, on which the House in­
struments w e r e  employed 
with great commercial suc­
cess. Many original details of 
the line construction were de­
signed and carried out by Mr. 
House, and, viewed in the 
light of later knowledge, they 
stamp him as an electrician 
whose practical attainmenb; 
were vastly in advance of his 
time. He preferred to employ 
stranded wires of great con ­
ducting capacity, insisting 
that a much higher speed of 
transmission by his system 
could be obtained in this wa y 
than by means of solid wires 
of equal resistance, a theory 
which was scouted by electri­
cians for nearly half a cen-

allow six men to push it, 
while at the same time bearing upon it slightly. The 
ill<'lination of the blade is regulated by means of eet 
screws that serve for mounting it, and afterward by 
causing the general position of the frame to vary with 
respect to the plane of tb.e ice. To this effect, the rear 
rests upon the frozen surface through a single point 
only, a sort of wooden shoe, which, by means of a small 
winch, may be lifted to a varying degree. A man 
standing in the rear attends specially to this work, 
while another one, by means of a bar, does the steer­
ing. In order that an adequate thrust may be given, 
the men whose duty it is to maneuver thie: gigantic 
plane are provided with special calks, which are fixed 
against the sole of the shoes by straps. Th ese calks 
consist of a piece of iron whose bottom is provided 
with blades toward the heel aud toe, and 
w hich is jointed in such a way as to allow 
the foot to have a certain amount of fiexi­
bilty and to move without fatigue. 

With a force of strong and well trained 
men it is possible in a few hours to render a 
very bad sheet of ice sufficiently level to 
allow skaters to perform their evolutions 
thereupon easily and without danger -La 
Nature. 

--------... � .. �-------
ROYAL E. HOUSE. 

We republish from the SCIENTIFIC AME­
RICAN the portrait of the distinguished in­
ventor, Royal E. House, whose decease, at 
the age of 81 years. we have already chron­
icled. The following interesting account of 
his achievements is by Mr. Franklin L. 
Pope, and is from a recent number of the 
Electrical Engineer : Royal Earl House. who 
died at his home in Bridgeport, Conn., 
on February 23, at the advanced age of 
81, was, in many respects, one of the most re­
markable of the galaxy of American invent­
ors whose achievements have rendered the 
annals of the nineteenth century ill ustrious. 
In the limited space at disposal, it is impossi­
ble to give more than the briefest outline of 
his singularly interesting career. Born in 
Rockingham, Vermont, September 9, 1814, he 
removed, while yet young, with his parents 
to Choconut, a small hamlet in Susquehanna 
(Jounty, Pennsylvania, a point farther re­
mote from civilization at that date than is 
Alaska to-day. His inventive talent first 
manifested itself in the construction of a 
submerged water wheel for a saw mill, which 
embodied a principle since used in many 
forms, and known as the " scroll whee!." 
Early in the forties, he went to Buffalo, N. Y., 
with the design of studying !aw with a rela­
tive of his family residing there, but having 
gained access to a limited num ber of scientific 
books, he became interested in electrical re­
searches, and these soon became the absorb­
ing passion of his life. Returning to his 

without em bodying them in models, drawings or other 
tangible form. In this way he thought out his first 
printing telegraph, which was adapted to work with 
two independent circuits, one of which was made to 
turn a type wheel step by step, while the other served 
to give the impression of each successi ve letter then 
presented, precisely as is done in many of the more 
recent " stm'k tickers_" Having fully completed the 
design in hh mind, Honse came to New York and had 
his machine constructed piecemeal at two or three dif­
ferent shop!', afterward assembling the parts together 
with his own hands. This apparatus was exhibited in 
successful operation at the Fair of the Mechanics' Insti 
tute, of New York, in the basement of the City Ball, in 
the fall of 1844, only a short time after the establishment 

ROYAL E. HOUSE. 

tury, bllt which is now uni­
versally admitted to be true. He designed and con­
structed the first successful long span river crossing 
at Fort Lee, in 1849, carrying two piano wires on 
masts 400 feet above the Hudson River, in a span 
of over 4,000 feet ; thus for the first time establishing 
permanent telegraphic communication between Ne w 
York and Philadelphia. He designed an insulator 
having a glass screw-socket to engage with a thread 
cut upon the top of the pole. When the glass manu­
facturers insisted that it was impossible to make it, he 
at once designed a machine for performing the opera­
tion, which, in its essential principle, is in use to this 
day. By his wonderful powers of observation and in­
vention, he was able to overcome every difficulty as it 
came up, and no electrical or mechanical problem ever 

appeared to baffie him. Suits were brought 
in 1849 by the owners of the Morse inventions 
against companies using the House machine, 
alleging infringement of their patents, but 
the combined technical and legal skill of 
Counselor George Gifford, the forensic pyro­
technics of Rufus Choate, re-enforced by the 
consummate expert knowledge of Bouse 
himself, were too formidable an opposition 
to be readily overcome, and in June, 1850, in 
the United States Circuit Court, in the Dis­
trict of Massachusetts, Judge Woodbury 
announced his famous decision, refusing an 
injunction ; a most notable victory for the 
eminent inventor and his associates, especi­
ally relished by House in view of a remark 
which had once been made by Francis O. J. 
Smith, one of the principal owners of the 
Morse patents, that he could drive his old 
Durham bull from New York to·Boston with 
a m.essage tied to his horns quicker than it 
would ever be sent by House's printing 
telegraph. 

After the general consolidation of com­
petitive telegraphic interests, which took 
place about 1860, the House apparatus 
gradually went out of use, the simplicity 
and cheapness of the Morse system, and 
more e8pecially the vast improvement in 
the skill, rapidity and accuracy of the ope­
rators over those of early days, rendering 
the use of the latter more profitable to the 
companies. Mr. House himself, in posses­
sion of a com petency acquired from his in­
vention, removed to Binghamton, N. Y . • 

where he lived in comparative retirement 
for many years. In 1865 he appea,red at the 
Patent Office with a most elaborate and 
ingenious system of automatic sound tele­
graphy, obviously the fruit of , years of 
laborious study, and embodying features 
which have proved of extraordinary value 
in other systems of intercommunication, but 
which, as a whole, never met with the ac­
ceptance of the commercial telegraphic in-
terests of the country. About ten years 
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since he removed to Bridgeport, where he passed the 
remainder of his days. 

Mr. House possessed keen powers of observation, 
great originality of mind, and extraordinary tenacity 
of purpose. He was a man of vigorous physiq ue and 
attractive personality. He was in full possession of 
h is faculties to an advanced age, and retainpd in his 
memory the minutest details of his diversified and 
eventful life. His first patent bore the early number 
of 1, 200 ; his last was No. 533,600. 

THE MANUFACTURE OF INCANDESCENT ELECTRIC 
LAMPS. 

With out doubt, electric lighting by incandescence is 
the perfection of artificial illumination, since it offers 
light of the desired quality without developing an ob­
jectionable amount of heat, and without vitiating the 
air, while it is practically free from fire risk. 

It is unnecessary in these <lays of electrical literature 
to <levote time and space to historical matters, and it 
would be equally su perfluous to extol the inventors 
and the invention. 

This article and the annexed illustrations are pub­
lished for the purpose of giving to the general reader a 
knowledge of how incandescent electric lamps are made. 
Our sketches were taken from the extensive manufac­
tory of the Swan Lamp Manufacturing Company, in 
Cleveland, O hio. and it is through the courtesy of Mr. 
S. M. Hamill, president of the company, that we are 
enabled to present the facts and sketches. 

It h as been found cheaper and generally more satis­
factory by lamp manufacturers to buy the blown glass 
bulbs from glass factories. These globes are sent to 
the lam p makers in the form shown in Fig. 2, in which 
is shown a bulb having an elongated open-ended neck. 
The first operation in the work of making a lamp is to 
perforate the bulb at the end, by heating it and forc­
ing a small rod through it from the inside. A short 
piece of glass tubing having a diameter of about / ... of 
an inch is fused to the glass, and the tube for a dis­
tance of about % of an inch from the globe is reduced 
in diameter, leavin!! a slllall passage through which 
the air is removed from the lamp in the operation of 
exhausting. Attaching the tube in this manner is 
termed " tubulating." 

At another table, as shown in Fig. 2, the carbon­
ized cellulose filament is subjected to a process called 
.. flashing." The girl having this in charge attaches 
the carbon ends to suitable pincers projecting from one 
side of a rubber disk, the pincers being connected with 
the wires carrying the current for heating the car­
bons. The carbon filament is plunged down ward 
into h ydrocarbon vapor, when the current is sent 
through the filament, heating it to incandescence, 
while it is surrounded by the vapor. The vapor is de­
composed by the heat and carbon is deposited on the 
filament until it acquires the proper resistance, when 
the current is automatically cut off. Platinum lead­
ing-in wires having a cup at one end, made by flatten­
ing the wire at the end and bending it around a " for­
mer," are inserted in short glass tubes, 4. Two of 
these are connected together by a solid cylindrical 
.. bridge " piece, 5, thus forming the mount, 7. The 
operation is shown i n  12. The filaments, cut to the 
proper length, are then inserted in the cup shaped 
ends of the leading-i n  wires, and cemented with 
carbon derived from naphtha by a current of electric­
ity, thus completing the mount and filament, 8. 

Short pieces of copper wire, 9, are then soldered to 
the free ends of the platinum wires. The completed 
mount and filament is now introduced into the bulb. 
A girl t wirls the elongated end of the bulb in a flame, 
seizes the end of the mount with tweezers, and grad­
ual ly  closes the lower end of the bulb around the 
lower end of the leading-in wire tubes, fusing them to­
gether and properly disposing the filament in the cen­
ter of the bulb ; this is shown in Fig. 10, and is termed 
.. sealing and sinking." 

Three such bulbs are now taken to a Sprengel pump 
and the air is exhausted by a stream of mercury, so di­
rected and subdivided by its fall through a glass tube 
as to gradually pull out all the air from the bulb. The 
attendant is enabled to j udge the progress of exhaus­
tion by the size of the mercurial drops, and when their 
diminished size indicates nearing the finishing point, 
the current is turned on to heat and rarefy the remain­
ing air and assist in the more complete exhaustion. A 
flame from a Bunsen burner is then directed against 
the reduced portion of the glass tube, fusing the glass 
and thus sealing the globe. This operatioh is shown 
in Fig. 13. 

To complete the lamp now requires only the attach­
ment of the brass cap and making the proper connec­
tion with the little copper wiI·es. The caps are made 
fast, to the bulb with plaster of Paris, as shown at 14. 
This operation is termed " capping." 

The Swan Lamp Manufacturing Company's works 
are on Belden Street, Cleveland, Ohio. They have a 
capacity of 2, 500 lamps per day, the lamps having a 
voltage of from 40 to 1\,-,5 volts. Lam ps made at 
these works are guaranteed an existence of 1,000 
hours.. i 

J , ieutif i, �lUeri,au. [APRIL 13, 1895. 
Water In Steam Pipes. drain even a still pool of water in a pipe under pres· 

In a discussion upon steam piping, at one of the sure, the water hammer may become very severe. 
recent meetings of the American Society of Mechani- The disturbance of the pool by the flow of steam 
cal Engineers, Professor Thurston made some interest- causes condensation ; condensation causes a rush of 
ing comments. Every one will recognize the fact that steam u pon the surface of the ",,;,ter, and presently 
the two and sufficient principles to be adhered to in de- there may result as serious effects as when steam actu­
signing lines of steam pi ping are, first, to provide for ally moves through the pipe with the throttle valve 
contraction and expansion ; and secondly, to provide open, and the pool of water is set in motion to cause 
against standing water anywhere in the line of the out- accident by impact. 
side or inside. If the pipe can be arranged so that the .. t . ,  • 
expansion or contraction can take place without caus- Alumi n u m  Alloys and Solder. 
ing stress of the material, and if it can be kept dry in- The solder consists of silver, nickel, aluminum, tin 
side or out, no difficulty will arise. It is not well under- and zinc, in the proportions as follows :  
stood that the strains that may be produced i n  a pipe Per cent. 

by water are very severe. These are very serious and Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

severe and sometimes fatal, the results of settlement Nickel . . . . . . . . . . . . . . . . . . . . . .  , . . .  ' . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  5 

of water in a steam pipe, that may act by condensa- Aluminum . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . • • • 9 
Tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

tion of steam causing water hammer, or may be pre- Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
cipitated in �uch form that it may be carried over as . . . 

I t t 'k h 't ' 1 1  d t l -k h 
No flux IS necessary, and any soldermg Iron or tool a s llg 0 S 1'1 e w ere 1 WI an ac . 1 e a ammer. . . 

A I . f t h O  t ' l t d b P 
. may be used, though one of alummum IS preferable. n ear y experIence 0 . IS SOl' IS re a e y 1'0- T 

. . . . 
f Th t st . d f th b '1 he alloy consIsts of copper, tuugsten, alummum, essor 

. 
urs on. eam was c.arrIe rom e OJ er tin and antimony, for either of the two latter man-

room adJacent, down the OpposIte . wall and under the . k 1 b ' t t· b t·t t d Th fl d ·  ' ganese or m c  I.' emg a Hnes su s I u e . I.' pro-001', a Istance of several feet, then up to the steam rt' f d h t f 11 
chest of the engine. In the U thus formed was placed 

po Ions pre erre are somew a as 0 ows : 
Parts. 

a cock, to be opened for draining it, by the engineer, Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . .  0'375 

whenever the engine was stopped, and to be closed Tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'105 

when the engine was running. It happened that one Antimony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'442 

. I Tungsten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'038 
mornmg the engineer was not in t Ie room at seven Aluminum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98·040 

100'000 o'clock, and his assistant came in and at once stepped 
to the throttle valve, which was set in the pipe lying 
against the wall, at the point where the steam en- Tungstic acid and cryolite are melted together, equal 
tered the U on the way to the engine. The instant he proportions being employed. When the temperature 
opened the valve there was a crash; the cast iron steam rt:'aches 1, 200· C. , aluminum is added so as to produce 
pipe was broken below the floor. He went below and a 10 per cent compound of aluminum and tungsten. 
found the engineer dead, having been killed by the A second alloy is made containing equal proportions 
exploding pipe. He had gone down to set up a joint of aluminum and copper. These two alloys are then 
which had probably been loosened by this very action. melted together with pure alumin um in the proper 
This fact il lustrates either the force w hich water may proportions to form the alloy required as above ; tin, 
exert when forced th rough a pipe by the impelling antimony, or their substitutes . being added in the 
power of steam, or the forces that IDay be !let in action necessary proportions ; or they may be left out alto­
by the sudden contraction of a moving mass of steam gether when the copper and tungstic acid originally 
when coming in contact with a mass of cold water_ employed are chemically pure. 
Either action would have been suffici ent for the result I Another alloy consists of aluminum, silver and cop­
described. per, prefera bly in the fol lowing proportions or approx-

Another instance was mentioned where the steam imately so : A luminum, 96 '25 ; silver, 3 '50 ; copper, 
pipe was not sufficiently drained, and the water col- 0'25 per cent 

= 
100'00. 

lected in the pipe and was carried over into the cylin­ • • •  I • 
der of the engine, wrecking it. Large stresses must be 

Medical and Su rgical A spect of tbe Japanese produced, and it would be interesting to observe how War. 
large t hese stresses a re. No one has yet found a way 
of ascertaining them accurately. The fact that such 
accidents do occur, unquestionably d ue to the im pact 
produced by the rapid condensation of steam on the 
surface of a pool of cold water, shows that these 
stresses must be enormously great. What may hap­
pen when a rapidly moving, heavy mass of solid water, 
in full career, strikes an oiJstruction we all know ; but 
the hammering of steam in pipes produces a local strain 
probably quite a!l severe, perhaps even more serious. 

This second kind of strain is known to, be enor­
mously great, but how m uch we do not know. He 
had occasion once to examine a quantity of pipe taken 
out of a heating !Iystem then in operation, but now ex­
tinct. He was informed that the pipes were defective 
and was asked to examine them for the purpose of ob­
taining a report to secure from the makers a reduc­
tion of their cost and possibly damages. Many of the 
pipes were split through good welds and bad welds, 
through solid iron even, a.nd the only report he could 
make was that they were inj ured by water hammer. 
A quantity of t.he pipe was taken to the mill where it 
was made and the pressures they would stand were 
measured, split and weakened as they were. In order 
to obtain a fair idea of the actual pressures that the 
pipes would sustain, a rubber packing was arranged 
on the inside of each pipe, a strip covering each crack 
from end to end, drilling a few holes along the crack, 
so that the strength of the pipe should not be affected 
and to insure that sealing these joints should not affect 
the strength of the pipe. The bolts simply held that 
packing up against the crack on the inside, !I0 as to 
seal it by the slight pressure of a line of small bolts 
which were put in simply to hold the packing in place. 
Pipes arranged in this way, and tested in the hy-

Great progress has been made in Japan in medicine, 
and especially in military surgery, in the last few years. 
The surgeon-general has pointed out that the mor­
tality among the wounded in the Satsuma war was 1 7  
per cent, while i n  the present war i t  has' dropped to 4 
per cent. The armies of Japan are accom panied bv 
1, 350 medical attendants, of w hom 380 are surgeon;. 
The bar�ack hospitals in J apa.n are large, and are 
equipped with the latest appliances. 

The largest of these hospitals is at Hiroshima. The 
staff consists of 56 surgeons and 501 nurse!', in addition 
to 173 surgeons and nurses from the Red CI'OSS Society, 
in which many representatives of the Japanese no­
bility serve. The saDIe society has 138 practitioners 
and nurses in the field. The remarkable results which 
have been obtained in the present war in Japanese 
surgery, medical practice and sanitation are largely 
due to Dr. Kitasato and other pupils of the great 
medical schools of Germany. 

Dr. Kitasato was one of the most eminent of Dr. 
Koch's students and was associated with Dr. Behr­
ing in some of the researches which culminated in the 
discovery of antitoxine. 

The army of Japan has been fortunate in regard to 
disease as it has been in the results of its numocous 
encounters. The London TiDIes states that the com­
bined mortality from disease and the loss in battle has 
only been about 1,300 lives out of the armies, which 
number 50. 000 men, and the navy, which consists of 29 
ships. The comparative immunity from sickness is 
believed to be largely due to the rice diet. It is prob­
able that such achievements were never before realized 
in the history of warfare with so small an expenditure 
of h uman life. 

draulic apparatus of the mill, carried all the way from • , • , • 

300 to 1,000 pounds pressure to the square inch, in- ElIgli811 Express Tral .. s. 

j ured as they were. The conclusion was obvious' that The present exhibits some striking accelerations 
the water hammer to which they had been subjected compared with ten years ago. The broad gage is 
was enormously in excess of these figures, represent- gone, and the " Cornish man " has superseded the 
ing the strength of the pipe after th� crack had been " Dutchman " and " Zulu " as the fa"ltest G. W. train 
made. These facts are more impressive than any to Exeter. The timing is : Padding-ton, depart, 10: 15 
possible examination, without actual IDeasurement of A. M. ; Swindon, arrive 11 :42, depart 11 :52 ; Bristol, 
these quantities, and reveal t.he intensities of the strains arrive 12:45, depart 12:52 ; Exeter, arrive 2:20. 'rhe up 
that occur, and t he risks of danger which occur from leaves Exeter 3:40, and makes exactly the same time 
allowing water to stand anywhere in a pipe. After over every section. With only the two stops 194 miles 
watel' had once collected in a pipe, especially in steam are covered in 228 minutes, or upward of 51 miles per 
pipes leading to engines of larger size, there is no safe hour. A train now leaves Birmingham at 8:45 A. M. , 
way of removing this danger except by simply shutting and reaches Euston at 11 :10, a speed, with three stops 
the steam off at once, if it is moving in ;the pipe, or occupying seven minutes, of 49 '1 miles an hour. The 
keeping the throttle shut, if it is not moving ; then let I London and South western now rnns the 79 miles to 
the steam down and drain the pipe completely before Southampton West in 98 min utes without a stop, the 
steam is again put on. If an attempt is made to 1 12:30 P. M. down doing this at 48 'S miles an hour. 
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<&orreeponbence. the writer claims skulls were found of two different 
kinds. He says it is opined that the inferior skulls 
were those of the female ; the superior, those of the 

" The Mecha nical Color Te8t8." male. It ilS as reasonable to suppose that the inferior 
To the Editor of the SCIENTIFIC AMERICAN : were those of the male, and the superior those of the 

Having read with special interest the recent articles female. 
which have appeared in your col umns regarding And again it is just as reasonable to suppose that 
• • The Mechanical Color Tests," and noting the fact hundreds of years hence his own skull may be exhumed 
that my: name has been used in connection with them, and declared to be that of a female. 
I venture to ask that you will allow me space for a One of the motives given by the author which causes 
very brief explanation of my relation to the subject. so many men in the present day to deny the inferior-

. O wing to my connection with the kindergarten since ity of woman is " a feeling for woman which inspires 
its earliest introduction in this country, my aden- adoration much as religion does." 
tion was called, many years ago, to the utter lack of This intense tenderness and veneration for woman is 
any logical system of color instruction, and for a long God-given. He loves, and respects, and reverences her 
time I gave this subject much thought without dis- because God so planned and formed her his equal and 
covering the means f:lr any radical improvement. companion. Another motive given by some, he says, to 

As .early, however, a'S 1885 I had arrived at the con- deny her iuferiority is " th e  idea that a quantity of 
el usion that, owing to the fugitive qualities of pig- masculine vices are not found in woman, " but adds, 
mentary colors and the indefiniteness of their com- " She has other and greater ones of her own." True, 
mercial names, the solar spectrum affords the only in the garden of Eden, woman used the superior nerve 
source from which to derive unchangeable standards spoken of by the author, and tempted Adam to sin. 
of color ; also that the Maxwell disks furnish the only While Adam's inferior will p.ower yielded to the machi­
practical means for measuring color effects produced nations of woman, and he disobeyed the commands of 
by material substances, and that from these two God. 
sources a practical color nomenclature was possible. " The so-called higher qualities of woman do not 

Following out these ideas by continued practical bear a very searching analysis. Her impressionability, 
demonstrations with the aid of many friends in the of which we hear m uch, is merely that of a child. Her 
educational field, we selected, in 1888-89, six locations hysterical and passionate outhursts when th warted 
in the solar spectrum best adapted, in our opinion, to are the true equivalents of a child's screams and kicks. 
supply these standards. We also prepared Maxwell when it is refu:sed something it wants. " 
disk:s in the closest possible pigmentary imitation of Really, we consider this the most irrational and un­
these six standards and black and white, thereby intel l igent survey into the character and d isposition of 

23 1 

bands have nfiglected to properly provide for them. 
Again, why ? Because of some of the bad features of 
modern legislation. While it has given to man a 
liberal recompense for his services, it b as allowed to 
remain evils that drag down not only the man, but 
woman. Hence her desire for emancipation and 
equality. . •  N ecessarilr, there m ust be some sacrifice�, 
and it is against these that the crowd of so·called 
emancipated women, who are devoid of any feeling of 
duty toward h umanity, raise their raucous voice." 

Yes, there must be sacrifices. Every mother in the 
universe knows that. Yet these are God·given pleas­
ures with ample rewards. No ! No ! No ! I am a 
mother and deem it a sacred d uty to have children 
given me to teach and train, not only for time, but for 
eternity. And we are not devoid of duty toward hu­
manity. For ours is a love that reaches beyond our 
own fireside. We are ready and willing as wive� and 
mothers to rock the cradle. But the day has come 
when woman can no longer be kept beneath her eq ual. 
Through education are we enlightened. Pos8ibly 
France has not yet arrived at the place where !>he is 
ready to accept or concede woman the equal of man. 
But America, the republic of the world, is saying in 
many of her States, and the echo is sounding through 
her national capitol : 

"Woman ! Woman ! God bless her nohle nature and 
generous spirit. " And as the echo rolls from State to 
State all over America, we hear again and again the 
repetition sounding in senate chamber and legislat ive 
hall, • •  Welcome, noble woman. " 

MRS. DR. A. S. RUDY. 
734 South Main Street, Lima, O. 

rendering possible a nomenclature of colors. A little woman that could possibly be made. The writer ' ======================= 
later these spectrum standards, which had been could not possibly use such language regarding one 
chosen resthetically by competent colorists, were who has assumed the title of mother. Analyze, if you 
located by their wave lengths by a professional please, the devotion of a mother, a Christian mother, 
scientist. to the child she loves and cherishes more dearly than 

This scheme of color instruction was definitely her own life. Search and analyze, if you have the 
formulated and carefully explained at considerable abilit.y, the so· called higher q ualities, love, fidelity, 
length in a book published and copyrighted in 1890, fortitude, self-denial, of your own (perhaps Ch l'istian) 
called • •  Color in the 'Schoolroom. " This book out- mother, over the same " higher qualities " of your 
lines a practical system of color instruction based on father. These mothers who rock the cradle possess 
spectru m  standards resthetically selected and scien- the  intelligence to rule the world. .. No woman can 
tifically located. When the purest possible pigmentary make a good cup of coffee ! "  The author then states 
imitations of these spectrum standards were applied the reasons. To this I make no further response than 
to the Maxwell disks and rotated on a color wheel or this : If she cannot, content yourself to rise early and 
color top, they furnished the first practical nomencla- make your own superior cup of coffee before your 
ture for material colors ever put in use. After a test loved, though inferior, - companion has arisen from her 
of five years this nomenclature has proved of such slu mbers. 
educational val ue as to gain the approval of a very , .. Crime, even, demonstrates feminine inferiority, for 
large number of the leading educators and art teachers there . is generally no reflection or calculation of the 
of the country. probability of discovery in crimes com mitted by 

Since 1890 this system of color teaching has been women." As statistics show a larger percentage of 
greatly improved, having been kept constantly before male criminals, his owu statements argue for instead 
the public in the scientific and educational papers, by of against ber ; morally man m ust be inferior. Crime 
means of numerous addresses to teachers, normal is usually a rash act, not premeditated ; and the mur­
schools and colleges, and in two other books which the derer who plans, and plots, and reflects, and calculates 
writer has published since the one mentioned above. as to the re"ults of certain deeds is usually a worse 

Springfield, Mass. MILTON BRADLEY. man, and morally an inferior man, to the one who com-
• , . ,  • TIlitS a crime in a pa�sion and repents the d eed. We 

An AU8wer to Strilldberg. note again the author :simply expresses his disbelief in 
To the Editor of the SCIENTIFIC AMERICAN : the historical record of the great .. queens, !Ouch as 

In the March 23 number of your valuable paper I Elizabeth of England, whose works he claims have 
noticed an article by Strindberg on the " Inferiority been magriified. He offers nothing to substantiate his 
of Woman." If the editor will permit, I would like opinion. He goes on to reaffirm that woman is merel y  
t o  make reply to that article through your journal. the complement o f  man. "As his alter ego she fIlay be 

The first sentence under the above heading is this : invaluable, but alone she is useless." 
" Woman is inferior to man." He goes on to prove Here he has simply reversed God's plans. First, 
this statement by saying, . •  'fhe author of • Pere ' does God made man, not woman, and he said it is not good 
not arrive at this conclusion by an exclusive analysis that man should be alone. Afterward he made woman. 
of woman's mental qualities ; to a great extent he As his alter ego she may be invaluable, but, without 
relies upon her structural and anatomical weak- woman, man was found to be useless. 
nesses." . . The complete success of the emancipation move-

In the second chapter of Genesis, seventh verse, we llIent would mean a struggle agaio!<t the laws of 
read : .. And the Lord God formed man of the dust of nature." .. What [asks Strindberg] is the cause of this 
the g-round." In the same chapter, twenty-first and unreasoning fury against man ? For is it not he who 
twenty-second verses, we read : ".And the Lord caused after all has bestowed upon woman the benefits of 
a deep sleep to fall upon Adam, and he slept, and he culture, the right of holding property and other pri vi­
took one of his ribs, and closed up the flesh instead leges ? "  The laws of nature are in the hands of Hod. 
thereof, and the rib, which the Lord God had taken These are not what we wish to change. It is the alter­
from man, made h e  a woman." He speaks of the able laws of countries, made by man, we are attacking. 
gray matter of the brain not bein� so dense in the The unreasoning fury alrainst man spoken of is im­
female as in the male. Yet, in the next sentence ad- aginary, not real. Woman still loves man, her family, 
mits that her nerves are much stronger, nine pairs her home, and seeks to protect it, but is reiJellious as 
of much stronger nerves in the female than in the to her subj ugation to certain laws I!'ade by man �iving 
male emanating from this inferior brain of the female. to him rights and privileges he is not willing she shall 
The author of that article evident.ly traces his origin equally share. You say man bE'stows the right to 
to the inferior animal How much rather would I woman of holding prop&rty and ot�er privileges. The 
believe the second chapter of Genesis and meditate other privileges �poken of are no doubt paying- the tax 
upon Illy origin as from God. This inferior little body required by the laws without representation. .. A bad 
of mine being framed by God from the bone or rib of feature of modern legislation is its tendency to rob the 
this superior being spoken of, man. Yet Adam, when wage earner and father of the family of his daily bread 
woman was brought unto him, said: .. This is now bone in order to benefit the emanci pated female, generally 
of Illy bone, and flesh of my flesh." childless." Shame on such an a!'sertion. You makE' a 

Man, with his superior strength and muscles thorough can vass of our cities, the shops, the factories. 
(which we admit), has not the nerve or courage to en- the stores, the many places were women are employed, 
dure suffering. As we attribute largely man's superior ·

saying nothing of the thousands of hovels in w h ich 
strength and the developed muscles to the difference women are found bending over wash tubs, sewing ma­
of duties or occupation of men, so do we attribute chines, etc. , and ask why they thus labor frOID morn 
to woman a greater capacity to endure pain ; simply till night. The larger percentage or these women w i l l  
because God made woman to  bear and nurture the  answer to  support father, mother, ch ildren, or. per­
race. In the burial places of the stone and iron ages haps, husband. Why Y Because the fathtlrs or bus-

Platl n u ln. 

The Ural platinum deposits in Rnssia are the only 
ones in the world, as this metal is worked lIowhere 
else, and is known simply as a mineral finely dissemi · 
na:ted in certain rocks. Platinum occurs in the U ral 
government of Perm, where it is found on various 
private properties and state lands. In the districr of 
Goroblagodat there are 70 allotments for the exploi­
tation of platin um under different private individ uals. 
The metal is found in the form of alluvial deposits or 
platinum-bearing sands, which frequently also contain 
gold. These deposits vary in thickness ; they are 
rarely less than three and often reach seven feet ; the 
grains are usually small in size, but occasionally small 
nuggets are found weighing one or more kilogrammes. 
The platinum is frequently accompanied by other 
rare metals, such as iridium and osmium. At present 
all the platinum extracted in the Urals is forward­
ed in the crude state to St. Petersburg, whence it 
is sent abroad. Although there are two laboratories 
in the Russian capital for refining platinum ore, the 
greater quantity is Rent abroad in the crude state. 
The production is subject to a tax of 3 per cent for 
leasehold and 4 per cent for freehold works. The 
rapid and variable fluctuations in the price of a pro­
duct having no definitely fixed exchange value, 
but indispensable to the art�, reflect upon the produc­
tion of platinum in Russia. 'rhus, when the price of 
the metal is high, it becomes profitable to work the 
poorer deposits, while it is only possible to work the 
very richest when the price is low. Although the first 
platinum depo!Oits in Russia were discovered !;IO far 
back as 1819, the actual exploitation of this metal be­
gan only in 1824, when rich veins were discovered in 
the Nizhni-Tagi lsk llistrict. From 1828 to 1845 plati · 
num money was coined in Russia. The denomination 
of these coins was three, six and twel ve rubles ; the 
total value of platinum money put into circulation 
was 4, 250,000 rubles. D uring this period the produc­
tion of platinum increased considerably, but when 
platinum coinage ceased th e exploitation of the metal 
was almost entirely stopped, and only revived i n  1859. 

In 1887 the production of pure platinum was 269 poods 
4 pounds, in 189� it was 173 poods 26% pound�. The 
value of the yearly export of platinum, which goes 
chiefly to England, is about 1,560,000 rubles. The 
largest quantity of platinum is now extracted at the 
deposits of Nizhni-Tagilsk, belonging to Prince Demi­
doff San Donato, and at the Krestovosdvigensk 
depobits of Count Schouvaloff. In 1890 there were 
6,000 workmen em ployed in the exploitation of plati­
n um.-Petersen's Trade Review. 

• • • •  
Til e New Mause l' Repeati ng Rifle. 

The new Mauser repeati ng rifle was exhibited at 
Fort McHenry, Maryland, on April 1, by Captain 
Marksclaeger, of the steamship La Cam pine. The new 
g.un is one of the first made for the German g-overn­
ment. It is something like the Krag-Jorgensen mili­
tary rifle which is now being adopted in the Ulli ted 
States Army. It i!O of 32 caliber and the construction 
is on the same principle as the Krupp gun, the barrel 
being of three tubes, one inside the othel'. The inner 
t ube is made of hard tempered steel and is rifled. The 
bullet is propelled by a smokeless powder. Firl'd at 
the h�ight, of the shoulder, the bullet, it  is said, will go 
nearly two miles before becoming spent, and at 2,000 

yards it will pierce the bodies of seven men placed one 

behind the other. 
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THE PULVERIZED CHARCOAL INDUSTRY. grade. From the pulverizing mill the charcoal is car- 14 bags of pulverized charcoal per hour, weighing 

Pulverized charcoal is used principally for purifying ried by elevator to a revolving screen or sieve. The about 78 lb. each. 

water, wines, glycerine. etc. , and also used for packing screens are about 4 feet in length, hexagon shaped and • • • , • 

purposes. The lump charcoal used here comes princi- about 2 feet in diameter, the wire cloth from which the Boring Hole. In Hardened Armor Plate. 
pally from Delaware and Ne w York State. The mate- screen is made ranging from 3 to 24 meshes to the The success attained of late in hardening the sur­

rial is bought by thelcarload by the manufacturer, who inch. From the screen the material passes down I face of armor plate has made it necessary to devise 

first extracts the gas from the coal by reburning it through wooden chutes, where it is packed into 78 1  some especially effective method of boring holes in 

in kilns, after which the material is passed through a lb. bal-"S for the market. The tailings or coarse mate- the plate for the bolts which are to hold it in position. 

cracking, softening and grinding process which pro- rial not properly ground is taken back and run t hrough A number of experiments have been made with the 
duces any grade of charcoal, ranging from fiour to the pulverizing mill again. The apparatus for soften- idea of softening a spot on a Harveyized plate large 

pieces as large as peas. The kilns are �ade of % inch ing charcoal for hard packing are hol low circular iron enough to allow a drill to pass through, but without 

boiler plate iron. They are about 10 feet in height, cylinders about 8 feet in length and about 4 feet in dia- weakening the plate itself. The oxy·hydrogen blow­

about 6)j! feet in diameter inside and lined on the in- meter. They revolve in the interior of inclosed brick pipe has been used for this purpose, but without suc­

terior with fire brick. Each kiln is pierced with about compartments, two cyl inders in each geared together. cess. No method has been found entirely satisfactory 

18 draught holes about 4 inches in length and about a These compartments are about 9 feet square, about until the attempt was made recently to soften a spot 

inches in height. A wood fire is first started in the 1 8 fept in h

. 

eigh

. 

t, and about 1 foot in thickness, and are by employing an electric current. '.rhe successful 

bottom of a kiln and about two or three barrels or covered over at the top with an iron plate. The cylin- method consisted in placing the two electrodes of a 

" 
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dynamo current on the surface of the 
plate a certain distance apart, so that 
the intervening part of the plate com­
pleted the circuit. Tl>e plate is found 
to offer enough resistance to become 
heated, in the part selected, to an an­
nealing temperature. In practice it 
is found necessary to keep the elec­
trodes cool by keeping water circulat­
ing in or around them. In order to 
prevent the plate cooling too rapidly 
after it has reached the proper tem­
perature, the current is diminished 
very slowly, siIlce the heat might 
otherwise escape into the other por­
tions of the plate. The plan has been 
tried at the Cramps' shipyard on the 

' .  �.�( 
' , · 1 J , I  .' : 
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bags of lump charcoal placed on it. As soon as the 
coal becomes red hot a little more of the material is 
added, the operation being continued until the heated 
charcoal reaches up above

-
the first draught hole. The 

door of the kiln is then plastered up, the stopping of 
the draught below preventing the charcoal on the bot­
tom frolD going to ashes and also causing it to gradu­
ally cool and retain the same form as before burning. 
As fast as the fire ascends through the charcoal fresh 
layers �re thrown into the kiln from the top by the 
attendants, the draught holes being stopped up with 
plaster as fast as the material becomes red hot above 
each opening. The kiln holds about 70 barrels of 
charcoal. The top of the kiln is bricked over with the 
exception of a circular opening about 2% feet in dia­
meter in the center. 

THE PULVERIZED CHARCOAL INDUSTRY. 

After burning for about 12 hours a circular piece of 
sheet iron is placed over the opening, which smothers 
the fire, the gas escaping by means of a 8mall hole in 
the center of the plate. The gas is extracted from the 
coal to prevent the material passing through it from 
tasting gassy. It rE'quires about 5 hours to fill a kiln 
and a bout 48 hours after the fire has been started be­
fore the material is sufficiently cooled so that it can be 
h andled. The kilns are emptied from the bottom, the 
attendants shoveling out the charcoal, which is put 
int.o bags and carried off to a cracking machine to be 
broken up into small piece8 to prevent the choking up 
of the pulverizing mill .  A kiln is emptied in about 1% 
hours. From the cracker the charcoal passes to an ele­
vator, where it is carried b.y means of cupped belts to 
a pulverizing machine, where the material passes be­
tween two circular stones, similar to a miller's grind­
stone, one of which revolves at the rate of 70 to 75 rev­
olutions per minute, grinding the material up into any 

ders are perforated with holes about � of an inch in 
diameter, and about 6 illches apart, through which the 
material drops when ground to the floor below. The 
cylinders are filled from the top about e\Tery two hours, 
the material being ground to a powder as the appara­
tus revoh'es, by means of 8 to 10 lb. cannon balls ill 
each, weigh ing from 10 to 12 lb. each. The cylinders 
revol ve at the rate of about 60 revolutions per min­
ute, the rolling of the balls through the charcoal 
causing the material to soften. About every six weeks 
the hard, unbroken chunks that the iron balls will not 
break are dumped out of the cylinders and burned 
in the furnace. If the cylinders revolve too q uickly, 
the balls pound the material and turn it out gritty. 
The ground charcoal is scraped from the floor of the 
compartments with hoes, the attendants carrying it 
to the elevators, where it is conveyed to the !'!creens 
and down through the chutes to the bags below. Our 
sket.ches were taken from the plant of Merrill & 
Wehrle, New York, who tum out, with 25 men, about 

barbette plates of the Massachusetts, and the results 
are said to be very satisfactory. 

• • • I • 
ActlvUy In Railway Building. 

A very gratifying revival of activity in railway build­
ing throughout the United States is announced by the 
Railway Age. Accord ing to the table prepared by 
this publication, some 20,547 miles of new road are now 
either in course of construction or are about to be built 
in the near future. The 20,547 miles of new track com­
prises many new short lines and extensions on old 
roads in forty-six States and Territories. The State of 
Texas, with a proposed new mileage of 2.913 mile!'!, takes 
the lead, California ranks second with 1, 390 miles of 
new track. Arkansas with 1,377, Pennsylvania 768, 
New York 393 miles, etc. During the year 1894 less than 
2, 000 miles of track were laid in the United States. It 
is stated that the 1l0nstrllction of the 20. 547 miles of 
,proposed railway is alSsured by trustworthy financial 
backing; 
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The annual reception and exhibit of 
recent progress in science was insti­
tuted last year by the New York 
Academy, upon the model of the fa­
mous .. con versazione " of the Royal 
Society of London. These social sci­
entific meetings of the Royal Society, 
which are held on t wo or three even­
ings in the course of the winter, bring 
together savants from all parts of 
Great Britain. There are usually from 
forty to fifty exhibits, partly of a popu­
lar character, but mainly illustrating 
the most recent discoveries in England 
or the Continent. The distinctive fea­
ture of each discovery is set forth with 
great clearness, either by p ersonal ex­
planations given by the exhibitor him­
self or by some diagramatic method. 
Englishmen h ave a gi ft of expo­
sition of scientific truth which is 

Fig. l.-PRIMITIVE HORSE-HEIGHT, THREE AND ONE-HALF HANDS. 

and of the Rev. W. A. Ward. The 
American Museum of Natural History 
contributes an attractive series in the 
line of zoology under the direction of 
Professor J. A. Allen. The rapid im­
provement in methods of taxidermy is 
illustrated by a series of comparisons 
between the work j ust completed at 
the museum and that of ten years ago. 
The most striking of these pairs is 
that of two chimpanzees, the .modern 
example being the late Chico, �o well 
known in New York, which has j ust 
been mounted by Mr. J. RowIAY, Jr. 
Two wild turkeys mounted side by 
side show in the modeling of the head 
and wattles the greater naturalness 
of recent work. Adjoining this exhibit 
is that made in d ifferent lines of re­
search by Columbia biologists. First 
is a series of preparations of nerve 
cells from the brain and spinal cord, 

illustrating the great advance 
in our knowledge of the nervous 
mechanism which has been made 
by the method discovered by 
Professor Golgi of Pavia. By a 
silver nitrate impregnation we 
secure a picture of the nerve 
cell with its finest processes 
standing out like a silhouette on 
a lig-ht background, a technical 
result which has worked a com­
plete revolution in all our ideas 
regarding the relations of the 
nervous system. The exhibitor, 
Mr. O. S. Strong, shows two of 
h is own improvements upon tue 
original Golgi method. 

Axemplified in a remarkable de­
gree both by the writings and 
teaching methods of such men 
as Huxley and Tyndall. 

From a study of the catalogue 
of this second exhibition of the 
New York Academy it is appa· 
rent that we have much to learn 
from t.he Englishmen in th is re­
spect, and that one result which 
these exhibitions should bring 
about is an improvement in the 
methods of extending scientific 
truths to wider circles. The ex­
hibit of the Academy as a com­
paratively local society naturally 
presents a contrast in being of a 
less national character, and yet 
one cannot fail to be struck by 
the broad fields of research now 
being entered by the scientists 
of this city, with the promise of 
some really great results in the 
future. 

A second series is that made 
by Messrs. Wilson, Calkins and 
Kean, showing the relations of 
the archoplasm and chromatin, 
the two substances which lie at 
the basis of all the phenomena 
of inheritance both in animals 
and plants. 

Of five h undred exhibits dis­
played, it is only possible to 
mention a few. All of our edu­
cational institutions contribute, 
while a number of the most 

Fig. :a.-COMPARISON OF PRIMITIVE HORSE AND MODERN TROTTER. 

These elements are seen in sev­
eral different types of animals, 
the most novel series being that 
shown by Professor Wilson, 
which is the basis of a discovery 
of great significance, namely, 

important objects come from great distance!;', such 
as the photographs from the Allegheny and Lick Ob­
servatories to be 'shown in the astronomical section. 
This section is in charge of Mr. Charles A. Post of the 
Strandhome Observatory, and among the ten exhibits 
he has  brought together are photographs of star 
spectra het ween F and D sho wn by Professor Keeler 
of the Allegh eny Observatory. This is the portion of 
the spectrum most easily  observed by the eye, and 
thesA plates are referred to as evidence that photo­
graphy is superior to the eye even on its own ground. 
Professor Barnard of the Lick Observatory exhibits 
valuable glass negatives of comets and the Milky Way 
made with the new six inch Willard portrait lens, re­
figured by Brash ear. There are also other series of 
photographs from the Lick and Straridhome Observa­
tories. In the mE'chanical section Professor Wood ward 
exhi bits models of the international prototype meters 
and kilogrammes, which have been lately adopted as 
the standard of 

leigh's theoretical deductions, and differ radically from 
all figures which are shown in modern text books in 
the fact that none of the lines intersect. The physical 
exhibit is an extensive om�, including a large number 
of instruments for spectroscopic as well as for sound 
and light measurements, mainly devised by different 
members of the Columbia Ph ysical 
Laboratory. The mineralogical ex-
hibit has been arranged by Dr. L. 
P. Gratacap of the American Mu-
seum of Natural History, and in-
cludes about one hundred objects, 
the most notable being a series of 
Babylonian and ASl'yrian cylinders 
and seals arranged to illustrate the 
different mineralogical materials 
used for these purposes ' between 
4,000 and 300 B. C. This is from 
the collections of Tiffany & Co. 

that th e  paternal cell alone contributes the dynamic 
or cell-dividing substance to the new individual, from 
which we infer that the ch romatin alone, as a product 
of both sexes, is the bearer of hereditary qualities, for 
it is evident from Galton's researches that such 
qualities are equally contributed by both parents. 

These so-called 
fertilization phe­
nomena are beau­
tilfully shown on 
a large scale to 
those not familiar 
with high powers 
of the microscope 
by a series of mi­
cro - photographs 
taken by Dr. Ed· 
ward F. Lpaming, 
who has charge 
of t h e  e n t i r e 
photographic sec­
tion. In this sec­
tion we find some 
s t r i k i n g exam­
ples of the latest 
stages of perfec­
tion in pictures 
t a k e n  through 
t h e  microscope, 
s h o w  n in con­
n e c t i o n  w i t h  
n e r v e prepara­
tions and also in 
photographs 0 f 
bacteria. T h e  r e 
is also hE'l'e a large 
e x  h i b i t of the 
l a t e s t  p h o t o· 
g r a p h i c appa­
ratus, to which 
one of the side 
rooms of the gal­
leries is devoted. 

length and mass 
respecti vely by 
nearly all nations. 
One of the most 
novel exhibits in 
physics is a series 
of " Chladni " fig­
ures s h o w n  by 
Professor Alfred 
M. Mayer of Ste­
vens I n s t i t u t e, 
who has charge 
of t h i s  section. 
The figures are 
formed in white 
sand upon vibrat­
ing m e t  a I I i c 
plates, and Pro­
fessor M a y e r ' s  
process consists in 
fixing t h e  sand 
upon a b I a c k 
background after 
the figures have 
been formed, by 
means of a fixa­
tive spray. These 
p I a t e  s demon­
strate the truth 
o f  L o r  d Ray-

FIg. a.-EVOLUTION OF THE HORSE AS SHOWN BY THE FOOT. 

In o p e r a t i o n  
during the even­
ing is a t r i p  I e 
lantern, designed 
by Mr. Frederic 
I v e s, of Phila­
delphia, showing 

On the left Is the fore foot of the ancestral four-toed hONe, found in the Eocene beds of the Wasatch Mountaln@. Northern Wyoming. P&Bsing to the 
right are the intermedlate stages of evolution, represented in fore and hind feet found in Dakota, Nebraska,.and Texas, terminating with the modern 
horse upon the extreme riltht. 

© 1895 SCIENTIFIC AMERICAN, INC.



234 
the projection of the three primary colors in lantern 
slides so combined as to produce the effect on the 
screen of a picture in natural colors. All the recent 
advances in half tone and color' printing are also 
shown. . 

In an adjoining room is the bacterial exhibit arranged 
by Dr. T. M. Cheeseman, of the College of Physicians 
and Surgeons, whose recent expose of the impurities 
of the Croton water supply is familiar to New Yorkers. 
A very larg� number of pathogenic species are shown, 
the new feature in each case being that all the ty'pell 
have been preserved by the new formalin method. 
The recent dillcovery of the cure for diphtheria is 
illustrated by the specific germ of this diseatle, also by 
viv.ls contaIning the " toxin " whIch is used to inocu­
late horses and other animals to induce immunity, and 
by the " anti-toxin " drawn from the serum of the 
hlood of the horse. Professor John G. Curtis has 
charge of the physiological department in which many 
new forms of apparatus for experimental investigation 
are shown. The exhibit of experimental psychology 
arranged by Dr. Farrand is of a similar character. 
Geology and paleontology are in the care of Professor 
Kem p and Professor Osborn respectively. Here is a 
large col lection of the evidences of the series of great 
volcanoes w hich extended along the .Atlantic seaboarcl 
from Ne w Brunsw ick to North Carol ina during pre ­
Cambrian times. These eruptive rocks have been 
found to possess in greater or less perfection all the 
characteristic structures of recent lavas. The dis· 
covery and proof of the existence of these volcanoes is 
one of the most surprisinll' results of recent geology 
work in this country. Various types of invertebrate 
fossils show the work which has been done ·in the 
ancient life of the Atlantic coast. The most striking 
is the rich collection made by Messrs. Van Ingen and 
Matthew at St. John, N. B . ,  demonstrating the ex­
istence of a varied fauna in the middle and lower Cam­
brian, wh ich has hitherto been considered extremely 
barren. In vertebrate paleontology the main exhibit 
is that showing the evolution of the horse, as here 
illustrated. The wonderful series connecting the oldest 
known horse of the lower Eocene period w ith the 
modern horse is probably the most complete which has 
ever been brought toget.her. The American MuseUm 
of Natural History has recently acquired the famous 
little four ·toed horse from the collection of Professor 
Cope, of Phi ladelphia, and it is here publicly exhibited 
for the first time (Fig. 1). This little animal, al­
though fully matured. is only 3� hands high , and is 
&;timated at two mi llion years of age. The skull and 
limbs, nevertheless, display the most undoubted char­
acteristics of the horse, there being a broad space in 
the lower jaw corresponding to the space for the bit. 
The teeth are short and simple ; the limbs are scarcely 
larger in diameter than a good sized pencil, and there 
are four toes, all resting upon the ground, in the fore 
foot. To those who still doubt whether this little ani­
mal is actually the ancestor of the modern horse, a re­
markable series of feet is exhibited (Fig. 3), giving all 
the stages between this four-toed and the modern one­
toed animal, in which the median toe is seen con­
stantly increasing in size. and the side toes are con· 
stan tly diminishing until they are reduced to the pair 
of splints. This evidence is further confirmed by an 
almost equally complete series of skulls showing every 
stage in this wonderful development. The two ex­
tremes of this remarkable series are shown in · the 
little four-toed animal placed beneath the head of the 
modern trotting horse skeleton (Fig. 2), showinlC the 
exact relative size of each. This exhibit, together 
with botany and anatomy, is placed in the Vanderbilt 
gallery. Dr. Curtis, of Columbia, has charge of an ex­
tensive display from the botanical laboratories of Col­
umbia and of Barnard, including the collections made 
by Messrs. Small and Nash in Georgia and Florida 
and the m icroscopic studies of Dr. Sch neider upon the 
North American lichens. In anatomy, Professor Hunt­
ington has arranged a complete series, showing the 
com parative anatomy of  the ileo-clllCum. 

It is already informally decided to make this recep­
tion all annual affair. The galleries prove to be per­
fectly adapted to the purpose, with admirable wall 
space for charts and diagrams, very extensive floor and 
table space, and every facility for general and special 
electrical illumination. 

. . . ' . 
Natn ral History Notes. 

The Eozoon.-Eozoon was a name applied to a sup· 
posed genus of animals, because when :flrst examined 
by Dr. Dawson, of Montreal (1864), it was the oldest 
fossil then known to exist, and its appearance was 
held to be, as the name denotes, the dawn of life upon 
the globe. Some naturalists have believed it not or­
ganic, while others, such as Dr. William Carpenter 
and Prof. T. Ru pert Jones, have considered it a rhizo­
pod or a foraminifer. It occurs in the Laurentian of 
Canada, and is cal led Eozoon Canadense. 

Messrs. Johnston Lavis and J. W. Gregory, in a 
memoir recently published in the Transactions of the 
Royal Society of Dublin, finish the history of this sup­
posed fossil ani mal. Doubts were expressed as long 
ago as 1865 as to the organic nature of this object, 
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and the concl usions of Moebius upon the subject have 
now been fully confirmed by the English investigators 
above mentioned, who have not been able to find in 
the specimens of Eozoon examined by them anything 
but traces of mechanical and chemical alterations of 
the rock. It is very interesting to note that the 
vestiges of the pretended " dawn of life " are particu­
larly abuvdant in the rocks thrown out by Monte 

Somma, and 'the authors conclude that the Eozoon ill 
due to an alteration of calcareous rocks inclosed in an 
igneous magma in fusion, in fact" to a true meta­
morphosis. 

Varieties of Chlorophyl.-Mr. EtaI'd has previously 
I!hown that the green coloring matter of phanero­
gamou,s plants consists of a mixt.ure of pigments, and 
he now point!! out (Compt.es Rend us, cxx. , 328) that 
chloroph yl may be more or less blue, green or yellow, 
according to the plants from which it is obtained and 
the treatment to which it has been subjected. He 
finds that lucerne (Medicago sativa) con tains several 
distinct ch lorophyls, among others a-medicagophyl 
and /1-medicagophyL Certain chlorophyls, soluble 
in pentane, are, by their decomposition in the plant 
cells, the cause of the formation of essences and oils by 
chemical means. Ot.hers again, which are not so 
soluble, ' mix with water. Thestt are very rich in oxy­
gen and become decomposed to produce carbo-hy­
drates, tannins, etc. 

Sight in Insects. -Dr. C. V. Riley, in his recent ad­
dres!! as president of the Biological Society of Wash­
i ngton, said : Of the five ordinary senses recognized in 
ourselves and most higher animal", insect s h ave, be­
yond all doubt, the sense of sight, and there can be 
as little question that they possess the sense of touch, 
taste, smell and hearing. Yet, save, perhaps, that of 
touch, none of these senses, as possessed by insects, 
can be strictly compared with our own, while there is 
the best of evidence that insects possess other senses 
that we do not, and that they have sense organs with 
which we have none to compare. 

Taking the sense of sight, m uch has been written as 
to the picture that the compound eye of insects pro­
duces upon the brain or upon the nerve centers. Most 
insects that undergo complete metamorphoses possess, 
in their adolescent states, simple eyes or ocelli, and 
sometimes groups of them of varying size and in vary­
ing situations. 

It is difficult, if not impossible, to demonstrate ex­
perimen tally their efficiency as ' organs of sight ; the 
probabilities are that they give but the faintest i m­
pressions, but otherwise act as do our own. The fact 
that they are possessed only by larVal which are ex­
posed more or less fully to the light, while those larVal 
which are endophytous, or otherwise hidden from 
light, generally lack them, is in itself proof that the¥ 
perform the ordinary functions of sight, however low 
in degree. In the imago state the great majority of 
insects have their simple eyes i n  addition to the com­
pound eyes. In many cases, however, the former are 
more or less covered with vestiture, which is another 
evidence that their function is of a low order, and 
lends weight to the view that they are useful chiefly 
for near vision and in  dark places. The compound 
eyes are prominent and adj ustable in proportion as 
they are of service to the speciei'. 

It is obvious from the structure of these compound 
eyes that impressions through them must be " ery dif­
ferent from those received through our own, and, in 
point of tact, the late experimental researches of 
Hickson . Plateau, Tocke and Lemmermann, Pank­
rath, Exner and Viallanes, practically established the 
fact that while insects are shortsighted and perceive 
stationary objects imperfectly, yet their compound 
eyes are better fitted than the vertebrate eye for ap­
prehenliing objects set in relief or in motion, and are 
likewise keenly sensitive to color. 

So far as experiments have gone, th<lY show that in­
sects have a keen color sense, though here again their 
sensations of color are different from those produced 
upon us. Thus, as Lubbock h as shown, ants are very 
sensitive to the ultra-violet rays of the spectrum, 
which we cannot percei ve, though h e  was led to con­
clude that to the ant the general aspect of nature is 
presented in .an aspect very different from that in 
which it appears to us. In refer�nce to bees, the  ex­
periments of the same author prove clearly that they 
have this sense of color h ighly developed. as indeed 
might be expected when we con t'idt'r the part. th e�­

have played in the development. of flowers. While 
theee experi ments seem to show that bl ue is the bee's 
favorite color, th is does not accord with Al bert Muller's 
experience in nature, nor with the general experience 
of apiarians, who, if asked, would very generally 
agoree that bees show a preference for white flowers. 

Economic Uses of Insects.-Lowly as they seem in 
point of organization, there are few animals that ex­
ceed insects in commercial importance. The finest red 
dyes known to manufacturers before the introduction 
of coal oil colors were derived from insects. The Leu­
canium Ilicis, an inhabitan t of the evergreen oak, was 
employed for this purpose by the ancient Greeks and 
Romans, as it is still by the Arabs ; and, until the in­
trodllctioD of the Mexican cochinea.l, another species, 
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the Coccus Polonicus, l iving on the roots of the 
Sclera:nthus annum! in Central Europe, was much used 
for the same purpose. The Mexica,n cochineal, which 
drove all other kinds out of market, is one of the 
species of Coccinia. This insect was long regarded as 
a parasite upon the prickly pear. For many years the 
cultivation. or rath er feeding, of the cochineal insect 
was entirely con fined to Mexico, but it has now been 
introd uced into Spain an<i the French possessions of 
Africa. A fourth species of great importance is the 
lac insect, Coccus lacoa, an inhabitant of the East 
Indies, . where it feeds upon the banyan and other 
trees. It is to this insect that we are indebted, not 
only for the dye stuffs known as lac dye and lac lake, 
but also for the well-known substance called shellac, 
so much used in ' the preparation of varnishes and 
sealing wax. It is somewhat remarkable that only the 
female insects yield a good coloring matter. 

Of all the secretions peculiar to insects, silk may 
well be regarded as the most valuable, since it has be­
come as much an essential to the purpose,,; of mankind 
as to the economy of its producers. The fl uid, before 
it comes in contact with the air, is viscous and trans­
parent in the youn� larva, but th ick and opaque in 
the more mature. By chemical analysis, it is found to 
be chiefly composed of bombic acit:'l , Il. gummy matter, 
a substance resem bling wax, and a little coloring mat­
ter. Silk may be placed in boiling water without 
undergoing any change, the strongest acids are re­
quired to dissolve it, and it is only quite recently that 
it has been imitated artiticially. 

Then we have large sums of money changing hands 
from the labors of the useful little bee, tons of weight 
of honey and beeswax being yearly consumed. 

The Spanish fly is an ind ispensable article in the 
treatment of certain forms of disease, and that in­
valuable agent, chloroform, was first made from for­
mic acid, an acid discovered in the formic ant and 
from which it has derived its name. Then there are 
nutgalls, produced by a small fly, and for which a sub­
stitute could not be found in dyeing and ink making. 

Diastatic Ferment in Plants. -From experiments on 
seedlings of Canna, Platanus, Phaseolu!!, etc. , Dr. J. 
Gruss concludes the existence in seediings of a sol uble 
diastase which is capable of diffusion through the cell 
wall in the same way as sugar. It appears to pass, 
with maltose, out of t he cotyledons into the stem ; 
for the removal of the cotyledons · diminishes the 
amount of diastasc in the stem. The quantity of dia&­
tase present was ascertained by its action on starch, 
the iodine test being used to determine the extent to 
which the starch had been destroyed. The penetration 
of the diastase into the substance acted on is accom­
panied with a simultaneous change in the latter, and 
to this process the author applies the term " allenoly­

sis." The action of ihe diatase on tbe reserve cellulose 
in the seed of the date is very slow, and ends in its 
transformation into soluble products, probably man­
nose. It is by this action of d iastase that the absorption 
of reserve cellulose takes place in the germinating date. 

Vitality of Seeds.-Dr. Peters, of the Botanic Garden 
of Gottingen , has been exp2riment ing with seeds taken 
from different depths of soil in a dense wood from 100 
to 150 years old, which had been arable land for many 
years before it became woodland. His object was to 
discover how long the seeds of weeds would retain the 
power of germinating after they had been buried in 
the soil to a depth where they could not sprout. Soil 
samples were taken at various distances from the SUI'· 
face to the depth of a foot. These samples were placed 
under genial conditions and the seeds which germi­
nated were raised and cultivated to a :flowering stage. 
Although the land had ceased to be arable between 
300 and 400 years before, the weeds of cultivation were 
abundantly represented, and Dr. Peters claims to have 
provfd that the seeds of many field and pasture plants 
retain their vitality considerably more than half a cen ­
tury. 

The Flight of Birds.-Hawks, says Fleming, in his 
Philosophy of Zoology, probably fly at the rate of 150 
miles an hour, and an eider duck at 90 miles. Sir 
George Cay ley estimates that the com mon crow flies at 
nearly 25 m iles an hour. Spallanzani found the rate 
of the swallow to be 92 miles an hour ; wh ile he  
conjectures the  velocity of  the  s wift to be  nearly three 
times greater. A falcon that belonged to Henri IV, of 
France, escaped fron Fontainebleau, and in twenty­
four h ours afterward was found at 'Malta; a distance 
of not less than 1, 530 mi les ; a velocity equal to nearly 
57 miles an hour, supposing the bird to have been un­
ceasingly on the wing-. But, since such birds never :fly 
by night, and allowing' the day in be at the longest, its 
flight was, perhaps, eq ual to 75 mi les an hour. If we 
even restrict the m igratory fl ight of birds to 50 m iles 
an hour, how easily can they perform their most ex­
tensive migrationf.'. Fair winds may perhaps aid them 
at the rate of 30 or 40 miles an hour, or even help them 
attam three timell greater rapidity. 

. ' . .  
Two sections of the great Russian railway across 

Siberia are now in operation. The aggregate of the 
two is 761 miles. The total length of the road is to be 
4,000 miles. 
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Loss or a Spanish War Ship. Speed or TypewrUers. affected by it, and it is further evidenced by the ex· 

The sad intelligence is announced of the foundering The speed of typewriters is a vexed and much dis· perts, who prefer blank keys, so as to avoid the blur· 
at sea of the splendid armored cruiser of the Spanish cussed question. A few years ago manufacturers used ring caused in rapid writing. 
navy, the Reina Regente, with loss of some 420 officers to get up contests to test the speed of the various ma- it is interesting to note the number of strokes each 
and crew. On the 10th of March the ship sailed from ehines. The competition grew very keen, and the num· 'I miuute that the hands are capable of, if depressed 
Tangier for Cadiz, and 8ank, it is believed, the fol- ber of words written in a minute became so high (about alternately. More than 700 strokes can be made in a 
lowing day duri ng the prevalence of a great storm. 150) that a record was established. Then as the unsuc- minute, and more than 400 can be performed without 
The tips of her topmasts were found projecting from cessful machines were hurt more than the successful I undue exertion or effort. Now, taking five strokes to 
the water near Gibraltar and the Spanish coast. ones were benefited, the race was dropped, a!' the game a word (which is about the average), that would mean 

The Reina Regente was built and eugined by Messrs. was not worth the candle. As a matter of fact, the I 80 words a minute comfortably, and after making due 
James & George Thomson. of Clydebank, for the only thing settled by such contests was which concern allowance for the time occupied in entering the paper 
Spanish government. The following were her meas- could produce the most expert operator. The races and returning the pa per carriage after each line, it 
urements : Lellgth over all, 330 feet, and 307 feet be- were con tests of skil l among the operators, and had would still be about double what is done ordinarily on 
tween perpendiculars; breadth, 50�' feet; and her little, if anything, to do with the actual merit of the a typewriter. The fault for the loss of speed appears 
draught was 20 feet; displacement, 5,600 tons when machines. Indeed, the only material difference be- to lie in either the method of operation or the key­
fully equipped. tween the leading machines as regards speed is the size board. If a keyboard could be constructed that could 

There was a very minut,e subdivision in the hull of of the keyboard or number of keys operated . Some be readily memorized, the eyes would be rel ieved and the 
the ship, there being, i n  all, 156 water·tight com part- have more than seventy, or a8 many keys as there are speed increased, especially in copying, when the eyes 
ments, 83 of which are between the armored deck and characters. while others have less than forty, each key I could be kept on the copy and would not have to keep 
the one immediately above it, or between wind and actuating s�veral characters that are brought i nto shifting the eyes from the keys to the copy. Such a key­
water. Most of these compartments were used as coal alignment by shifting mechanism. Naturally, both board would necessarily  have to be compact" and with a 
bunkers, and appear to have been of no avail in pre- systems have their adherents, but, owing to the ina- very l imited number of keys, but for that very reasoll 
venti r,g the fatal catastrophe. bility of either side to prove allY su periority, it may there would be a /lain in l imiting the motioll ofthe hands 

The Reina Regente was onE' of the ships which took I fairly be concluded that no advantage exists. req uired to select the required key. If, furthermore, 
part in the grand naval parade in New York harbor A truer test than the contests referred to is to set the such a keyboard could allow an alternate action of the 
in 1893, when !'he attracted much attention from her several machines on a lathe, and construct a cylinder or hands:without deviation, the speed would be increa,sed 
graceful lines and formidable appearance. barrel similar to that of a music box, which shall depress without extra exertion. Tllen concerning the mistakes 

• , • • • the several keys required to produce words and sen- that occur from depressing the wrong key, and w hich 
A COMBINATION ELECTRICAL IllETER. tences, aud in that way reach the actual limit to which are realized the instant they are mad e, but too late to 

The meter shown in the illustration is adapted to each would respond by increasing the speed of rotations \ avoid the wrong impression, they could be partially 
measure and indicat.e with nicety the ohms, volts, am- of the barrel. This has actually been done, and the re- avoided if the printing did not occur till the next de­
peres. or watts, in measuring an electric current. Ithas suIt was so far ahead of what is possible for h uman pression. That would mean that the machine would 
been patented by Mr. Herschel C. Parker, of No. 21 Fort capacity to perform with the fingers, that there seems al ways be one letter behind. 
Greene Place, Brooklyn, N. Y. Support.ed on a suita- no doubt that evt'n the poorest typewriter will respond It may be that the typewriting machine has reached 
ble base is a permanent magnet, between the polE'S of far beyond the capabilities of any operator. its highest perfection, but in view of these facts it 
which, on a common axis, turn coils wound respect- Since every machine is capable of more rapidity t,han seems strauge that there has been no radical improve· 
i\"p.ly for high and low resistance, the coils as they I the h uman operator can get out of it, the next point to ment for fifteen years.-N. Y. Sun. 
turn moving a hand over a segmental graduation in· 

I 
be considered is the speed an expert operator can keep 

I 
• • I • 

dicating ohms, volts, and amperes, and which may be up for a sbort space of time. As stated, the limit so Wood Pulp. 

marked to indicate watts. The coils and magnetll far reached is in the neighborhood of 150 words a min- More than 50 pel" cent of the saw mill owners to-day 
may, if desired, be djfferently arranged, could make more money to sell their logs 
but as shown the inner coil is wound for to be manufactured into wood pulp and 
low resistance and the outer one for high paper than they can possibly expect to 
resistance, both coils being secured to secure through sales of the same in the 
upper and lower axles on which are in- form of manufactured lumber. The 
sulating collars with binding posts. Two wood pulp industry has far outstripped 
of the binding'posts are:connected by light the llJanufactured lum ber ind ustry. 
flexible wires with the low resistance coil, One factor in the pulp and paper busi-
and by other wires with binding posts on ness is 1I0t al ways recognized by the own-
the base, while two other binding post!!! on ers of spruce forests. When a pulp mill 
the axles are connected with the high re- grinds up a million feet of logs into paper 
sistance coil and with other binding posts product, and the same is sold to the great 
on the base, the posts on the base being newspaper corporations and printt'd upon 
adapted for connection with the current day after day, that paper practically goes 
wires to be measured. The coils turn Ollt of existence. Few think of saving a 
against the tension of a light spring se- newspaper. The ind ividual newspaper 
cured to the coils and to a bracket reader throws his paper after reading 
which supports a core centrally within into the waste basket or kindles a fire 
the coils. The top axle carries the indi- with it, or it becomes the property of the 
eating hand, and the current may be old j unk dealer, and practically passes 
brought to the coils, if desired, through PARKER'S ELECTRICAL METER. out of existence. On the other hand, the 
the torsion spring. In use as an ohm piece of lumber which is manufactured 
meter the high resistance coil is joined in parallel with ute, but it m nst he understood that this record was goes i nto a substantial building, which lasts for gene­
the resistance to bE measured, and the low resistance made by writing a sentence which had been long prac· rations. So that the great consumption of spruce for 
coil is joined in series , the action then being propor· ticed. The reason for picking out a particular sentence pulp and paper really amounts to so much raw mate­
tional to the ratio of the potential difference to the and practicing it is very simple. The use of letters rial taken out of the market forever, and practically 
current, or from Ohm's law, R = E+C. By giving the whose keys are close together, and convenient for wasted so far as any subsequent use to which it may 
coils the proper resistance the deflection will be pro- alternate action of the hands, greatly assists the speed, be applied is concerned.-Man uf. Gazette. 
portional to the ohms in the circuit, the ohms being and the more a particular sentence is practiced. the _ • I • 
indicated by the indicator hand on the segmental more rapidly can it be typewritten . Take t h e  very Lights and Colors. 

graduation. For use as an ammeter, the low resistance operator who has shown a speed of, say, 150 words, and It has ofhm been observed that a bright scarlet uni­
coil is  employed, and for a volt meter the high resist- get him to write a sentence composed of the same let· form will,  in a good photographic dark room with 
ance coil, and the coils are arranged parallel instead ters, but made up of different words. so that the letters ruby·glass windows, appear perfectly white. On this  
of at an angle to each other for use as a watt meter. are in a different order, and the speed will fal l  very subject Herr H. W. Vogel made some interesting 

• • • materially. The loss may be, perhaps, one-third. It communications to the Physical Society of Berlin at a 
'J'he Rubles or Burma. is possible for a com parative novice to practice a well recent meeting. Experillientin� with oil lamps pro_ 

At a recent meeting of the Royal Society a paper by selected sentence and in a short time reach about the vided with pure red. green, and blue color sCI·eens, he 
Mr. C. Barrington Brown and Professor J. W. Judd, same speed as the expert, but i n  the case of the no,Tice found that when white light was rigidly excluded, all 
F. R. S. , was read on " The Rubies of B urma and As- the speed would fall tremendously on new matter. The sense of color disappeared to the observers, and noth­
sociated Minerals : their Mode of Occurrence, Origin, strain on the eyes and mind increases with the speed, ing but shades of black and white could be distinguish­
and Metamorphoses." The ruby district of Upper until a point is reached where it cannot be kept up for ed on objects in the room. He further found that a 
Burma, it was stated, so far as explored, is about 26 any length of time, and it is worthy of note that some scale of colors illuminated by red light showed the red 
miles long and 12 broad, and lies at elevations varying operators have had the keys blank, without any pigments as white or gray, which abruptly turned into 
from 4,000 feet to 5, 500 feet above the sea level. The characters marked, in order to relieve the strain on the yellow, and not red, on adding blue light. Hence a 
principal minillg  center in this district is Mogok, and eye!;. color was perceived which was not contained in either 
the present workings for rubies extend over an area of In considering the speed of the average operator, l of the sources. Red and yellow patches appeared of 
45 square miles, old workings, however, being found considerable d i fficulty is experienced in arriving at any the saUle color, so that they could hardly be dis­
over an area of 66 square miles. It is also probable accnrate conclusion, owing to the tendency of all ope· tinguished. But the difference was at OIlce brought 
that ruby-bearing limestones and the alluvial earths rators to put on extra steam when timed or watched. out by adding green instead of blue light. How vel·y 
derived from them m ay be found in portions of the By fa,r the greater part of the work done on type writ- Ul uch the kind of s<msation experienced depends upon 
Shan states. It is in the lower clay beds of the river ers is copying, either from stenographic notes or other the intensity of illumination is easily seen in the case 
alluvia, and in similar deposits formed in gullies in the manuscript, and a fair average would be below forty of the region of the spectrum near the G line of Fraun­
hill wash, that the rubiE'S, spinels, and other gems of words a minute. hofer. This region appears violet when its luminosity 
the district are found. Operations for the obtaining There is, of course, some time lost in reading frolIl is feeble, blue when it is stronger, and may even 
of rubies are carried on in Burma in four different the copy, when no writing is done. and the practice of appear bluish-white with strong sunlight, so that the 
ways. In the alluvia, square pits from 2 feet to 9 feet a good lIIany operators of continually reading over a.ssertion often made that with normal eyes a definite 
across, ingeniously timbered with bamboo, are sunk to what they have written to see that it is correct. The color sensation corresponds to a definite wave length, 

the ruby earth, the drainage of the pits and the re- time required to correct mistakes has been figured as cannot be upheld. Herr Vogel comes to the conclu­
moval of material being effected by baskets attached high as 15 per cent. A nother reason for the tremen · sion that our opinion as to the color of a pigment is 
to balance poles, both made of bamboo. In the hill [ dous fall in "peed is probably the strain on the eyes, guided by our preception of the absence of certain 
wash long open trenches are ca.rried from the sides of which are constantly dancing over the characters constituents. Thus a red substance is only recognized 
a gulley. Regular mines are opened in some places, marked on the keys. This strain should not be under· as such when light of otht'r colors is admitted, and we 
while the limestones are at one or two point. quarried. eatimated, aa the eye. of many operators have been perceive its inability to reflect these. 
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RECENTLY PATENTED INVENTIONS. 
E ngl neerln:. 

STOPPING AND STEERING BOATS.-
Iil'nry A. Sheldon, Arcadia, R. I. Wings which may 
be larerally projected from the boat at opposite points 
not far back from the bow arc provided by this inventor, 
in connection with n novel operating mechanism, in 
which steam power is applied through curved cylinders, 
actuating a curved pil!lton rod, to move either one or 
hoth the wings to an outwa"l positon, at right angles to 
the hull, or to an inner po.ition in line with the side of 
U", hull.  The motor mechanism is controllable from the 
pilot hou.I', and uffo"l. means for convcniently arljus\­
ing the willgs as may be desired. 

Railway A p l.Uance •• 

CAR FEXDER. - Wi l l iam A. Morrill, 
Brooklyn, X. Y. rllll"r each platform is a frame with 
outwardly aud downwardly extendingcurvl'd guideways, 
to receive the side hal'!! of II fenrler covered with a suit­
able netting, aud ha,-ing at its front end whe!'l. or shoes 
II<lapted to travel on the track rail. The side bars have 
each a rail to prevent a person picked up from falling off 
the fender. Centrally on the inner end of the fender is 
an eye adapted to connect with a bolt sliding on the 
nnder side of the platform, the motorman or gripman, 
by simply pressing with hi. foot upon a stud, disengaging 
the holt from the eye and permitting the fender to slide 
downward and Corwarel, in position to readily pick up a 
humlln being. When the f,'nd"r is not desired for 
nsc, it is moved upwa,,1 on its gnideways and held 
in withdrawn position under thc platform by the engage­
ment of the eye witb the bolt. 

SWITCH LOCK. -Joh n W. Tew, Rome. 
Ha., and John D. Riggs, Selma, Ala. Thit! it! an auto­
matic saCety lock to prevent the int('rference of unau­
thorized persons with a switch. It is an improvement on 
a formerly patented invention of the same inventors, 
and comprises a lock projection or bolt normally in posi­
tion at UIC side of one of the movable switeh sections, to 
lock such section and its mate from mO"ement, tripping 
plates bpin/Z so connected with the operating devices that 
the weight of a passing locomotive with<lraws the bolt 
and permits the switch to be thrown by hand or in any 
other manuer. 'fhe construction is simple, having no 
parts likely to get out of order, and this invention re­
late. particularly to improvements in the devices for 
operating the bolt. 

NUT LOCK. -David C. Wetsel, Carroll­
ton, 1'a. This is a denee especially adapted for locking 
nuts on IIsh plate bolts of railroad tracks. The nut 
has a shoulder adapted to lit against a shouldered 
locking block with a radial wing at each side, a fish 
plate recesserl on one side ncar the bolt receiving one of 
the wings. The improvement affords convenient means 
for quickly locking the nut on a bolt, permitting the 
nut also to be partly or entirely removed from the bolt. 

CAR BELL RIXGER.-Samuel A. White 
nlHI AU�1lt'tn8 M. Glover, Savannah, Ga. This is an im­
(lwvemcnt in bell-ringer attachments operated from the 
axle of a car. A hinged bar Is arraDl�ed ncar projections 
revolving with the axle and connected with two springs 
of dilTerent tension acting in opposite directions, the 
springs being also conneclcd with a rod beneath the car 
to which Icnsion may be applied to overcome the stronger 
"pring, allowing the weaker one to throw the bar into 
contact with the projections on the axle, thus working an 
alllrm. The attachment includes a suitable operative 
connection with a foot piece on the car platform, by 
pre •• ing upon which the alarm will be sounded, but will 
cellse as soon as the foot pressure is removed. 

l\fAIL BAG H ANGER. -George M. Pat­
terson, Gertrllde, Ga. This improvement comprises a 
standard witt. an upper and a lower arm, the arms being 
providc>d with bag-retaining devices, each having a num­
ber of hooks or cleats to which a mall bag may be a\­
tached, the devices being adapted for complete rotation 
and to be automatically placed in position for usc by the 
movement impartell when the bag is removed. When 
the bag is caught by the gathering arm of the mail 
car it may be readily drawn Crom its support. 

Electrical. 

S I G N A L SYSTEM.-Webster Gillette, 
Xew York City, and AI"xand"r S. Williams, Long Island 
City, N. Y. 'I'his improvement comprisen a closed con­
ductor connecting two sUltions, a battery arranged for 
cutting into the closed conductor for signaling, and a 
telephone support with switch contacts for completing 
the local ami line circuits. The system may be used in 
connection with tbe existing wiring of hotel., factories, 
small telephone exchanges,' or with smaller wiring ar­
ranged specially for usc under this improved system. 
While the conductors are all close<i. the circuits of the 
batlA'ries are open, aOlI the conductors are always in con­
ditirm for sending and receiving signals and for use for 
t,t'It'phonic communication. 

SHIP'S Lt)G AXD COURSE I NDICATOR , ­

John 1'. Rogel'!!, :Moncton. Canada. This invention 
includes a log to be IAlw('(1 as u8ual, and printing and 
registering mechanism carried on the \'Cssel to auto­
mlltically record the llistances, "0 printing the mileage 
figures that the 'k\'latirm of the ship . from a prescrIbed 
course will be inrlieated. Elr'ctrically operated mean. 
are providc�1 for controlling the printing and regi8tering 
mechanism, and affording a reliable circuit breaker III 
the log proper to makc and hreak the circuits and set the 
controlling mechanism In operation. A wind-indicating 
d"vice is connected with the apparatus to indicate lee­
way in the same manner as the current indicator, the 
, Ir" ct of the wind on thl' log line heing counteracted 
hy the disk of the wind indicator and its electrical con­
nections. 

IlIecbanlcal. 

FORGE. -AarOIl Rice, Northport. Ala. 
The hearth of this forge has a water compartment under 
it. basin, connecll·d by pipes with the lower end of a 
holl,'r. til<' pip .. s bdng preferably one above another to 
f''''tahli�h a circulation. 1'he hoilt'T drives an engine 
whieh 01",rat" 8 a blower with a blast pipe projecting 
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over the basin of the hearth, a water jacket on the front securing the runners of wire fences from vertical move-
of the boiler surrounding the blast pipe. ment. 

MACIDNE FOR CURLING HAT BRIMS. - CART.-Amasa L. Smith, Carnes, Iowa. 'I'M c/la"f/IJ 1M' l .... trifon under th" 11t.ad "  One Do/1.o." .. line 
1M' MIlii i .... trifon : .. bout ei9ht 1IlO1'IU to .. lim. Aa,'er­

t_t. m",t be ,,«rived .. t public .. tfon o.8ic. III ... "ill a. 

Th'lWltiall morning to appear in the JoUowiftl} week'. "JUt. 

Joseph Ives, Newburg, N. Y. The machine has a wheel The axle of this �rt has an integml yok�-lIke body, an� 
'th concave lIange a small wheel or button with con- I the running gear IS so constructed that It 18 adapted w; face being adap� to press the hat brim against receive a dumping body or a barrel-like receptacle, :h: lIanged wheel while a shoe made concave in the dl- which may be quickly taken up from the ground by the 

rection of its len�h has a concave groove in thc edl:(l. A manipulation of the running gear without being touched 

gage is provided for guiding the hat, springs for pre88ing by the operator, �d may also be gently dropped upon 

the button against the brim, a cam for withdrawing the the ground. It 18 especlally adapted for nse as a slop 

button, and means for heating the shoe, lIanged wheel cart. 

Try n. for manufacturing your wire or .beet metal 
specialties. Tbe Enterprise Mfg. Co., Akron, Obio. 

and button. As the hat is passed between the revolving HORSE WEIGHT.-David B. Macona­
lIan� wheel and button, under the application of beat, chic, Toronto. Canada. This i. a hollow weight bloek 
the bl im is given the proper cnrvature, being received with batl-like handie, and in the block is a spring-con­
and prepared for curling by the shoo, and also pre- trolled strap roller to which is attached a self-wrapping 
served in such curl as it leaves the wheel and button. halter that may be extended from tile weight as desired, 

.. [;, S." metai poUsb. In�;anap()lIs. Samples free. 

Marine Iron Works, ChiC8ll0. New catalogue frep.. 

For pile driving engines. J. S. Mundy, Newark. N. J. 
Presses & Dies. Ferracutp Macb. Co., Bridgeton. N. J.  
Best Handle Macb'y. Trevor Mfl<. Co . .  Lockport, N_ Y. 
Screw machines, mlIUD.Jl macnlnes. and drill pre8se8. 

'rbe GarvIn �lach. Co .. T.ai"ht and Canal Sts .. New York. 

Agricultu ral. 

C U T  T E R FOR H ARVESTERS , ETC. ­
Fretlerick Friesz, Shenandoah, Iowa. According to this 
invention the cutters of reapers, harveslcrs, and similar 
machmes are made in stellated form, to rotate indi­
vidually upon their own axis, lind collectively around a 
gnide of predetermined construction, the cutters pre­
senting themselves succe88ively in position for cutting. 
They are designed to be operated by means of an endless 
chain belt with the least po88ible friction, the cutters 
clearing themselves from the grass or gmln cut, pre­
venting clogging. 

HEDGE AND LAWN EDGER. -Myles Y. 
Warren, 1'hilad�lphia, Pa. This is a simple, inexpensive 
and light machine for trimming lawns and hedges by 
being pushed along the borders. Its wheel-supported 
frame has one straight side with blades at its front edge, 
the opposite pide near the front being inclined toward 
thc straight side, and the bottom of the frame extending 
outwa,,1 beyond the inclinc<l Side and having at its front 
a scraper. On the shaft, on the inner face of the straight 
side of the frame. are radial arms which press the twigs, 
grass, ete., against the blades, in advance of which, near 
the ground, is a small clreular cutter. 

IlII.cellaneo u  •• 
RECOIL OPERATED AUTOMATIC ORD­

NANCE.-Alfred A. McKnight, Wilmington, Ohio. Ac­
cording to this invention a frame in which the barrel is 
supported and movable has separated abutments, a lever 
pivoted to and movable with the barrel having an arm 
connected with and operating the breech block, while a 
second arm extends between and is operated by the 
separated abutments. The hammer is pivoted to and the 
trigger supported on the framing, the reciprocating 
barrel having portions by which to cock the hammer 
and pull the trigger. The several movmg parta are de­
signed to be operated, after the IIrst llring, by the foree 
of the recoil, or by springs acting in opposition thereto, 
the gnn barrel being moved rearwardly, the hammer 
cocked, the breech block lowered, the cartridge thrown 
out and a new one inserted, the barrel moved forward, 
the breech block readjusted, and the hammer cocked and 
the gnn llred. 

SWORD SCABBARD.-Henry O. Weller, 
Butte, Montana. This scabbard has an opening in one 
of its walls at the mouth, and the sword hilt bas a lug 
shaped to enter and fill the opening. The construction 
of the scabbard 18 such that the sword may be gnlded 
therein more quickly and conveniently than In the or­
dinary scabbard, a beveled reeC88 in its upper end serving 
as a guide to direct the sword to the mouth of the 
scabbard. 

VOTING MACHnrE. -�'rank H. Gilbert, 
Ridgefield, Washington. This machine provides a sheet 
or tape to be passed between punch bars with IlpertUres 
corresponding to the candidates to be voted for, means 
for puncturing the sheet or tape, and a concealing slide, 
whereby neither the following voter nor the inspector 
may ·discover who was voted for. Its construction is de­
signed to facilitate voting without mistake by an ignorant 
person, and when each vote is cast an alarm is sounded, 
when the official in charge may place the recording ma­
telial in position to receive the next vote, means being 
also provided for making a duplicate record, one of the 
records to be removed from the machine without allow­
ing access to the other record. 

'CARBON HOLDE R FOR BLANK BOOKS. ­
Lewis A. Lipman, New York City. The book, accord­
ing to this invention, has at its back a thickened leaf of 
greater length than the other leaves, the leaf being loldcd 
In at the edge of the book, and thus constituting a:holder 
of great simplicity and cheapness for the carbon sheets, 
which may be readily removed as desired. 

INK WELL. -Joseph Morton, New York 
City. As an Improved article of manufacture, this in­
ventor has devised an ink well designed to prevent the 
ink from marring the beauty of the crystai effect of the 
well body. The body is of gllll!s or crystal, and re­
movably fitted in its central recess is an exteriorly 
polished cup-shaped ink well, of metal, adapted to re. 
fiect the light and add greatly to the appearance of the 
entire Ink well, the ink being invisible through the sides 
of the Willi body. 

SASH BALANCE. - Joseph H. Bane, 
Barre, Ma88. According to this improvement a pinion 
loosely mounted on a spindle is adapted to engage a rack 
on a sash, there being a pawl and ratehet connection be­
tween the pinion and spindle, and a brake engaging the 
ppindle. The improvement may be applied to an old as 
well as a new window, and its action Is not Interfered . 
with by warpln/Z of the window frame or sash, the 
window being raised and lowered as conveniently as if 
the old balance were employed. The looking device is 
at one side of the sash and roller bearings at the opposite 
side. 

LOCK A ND STAY FOR WI RE FENCES. -­
Cyrus M. Suter, Ashton, iii. 'I'hls improvement consists 
of a locking plate with longitudinal slots extending from 
the ends inwardly to within a short distance I'f the 
center of the plate, and forming two jaws at each end of 
the plate, which Is to be nsed in connection with II link 
of wire adapted to extend acr088 a runner, the wire hav­
ing a loop at each end and being bent near its center. A 
simple and inexpensive methOO is tIlU8 afforded of 

automatically returning within the weight when the 
animal is detached from the baiter and the weight is 
placed in the vehicle. 

GARMENT HANGER. -Edgar W. Hor­
ner, Connellsville, 1'a. Thi. is a device to support 
trousers with the waistband hanging downward, to re­
move bagginess at the knee. The trousers may be 
clamped in the hanger without marking them at the 
point of contact, and the device is also adapted to serve 
a. a support for a coat and vest, or other garments. 

CLOTHES H ANGER. -John H. J. Ron-

Emerson, Smith & Co .. Ltd., Beaver ]o'al l8, Pa .. wi l l  
send Sawyer's Hand Book on Circulars and Band Saw. 
free to any address. 

Canadian and f3relgn patents nellotiated. Inrt u.t rial 
companies formed in Europe. References. P. U. box 
528, Toronto, Canada. 

�'or tbe Original Bogardus Universal Jo]ceentric !l1I11 
Foot and Power Presses, Drill .. Shear .. etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. V. 

'l'be best book for electricians and beginners in elec­
tricity i8 U Experimental SCience," by Geo. M. Hopkin8. 
By mall. N ;  Munn '" Co .. publisbers. 36 Broadway, N. Y. 

ncr, New York City. This device consists of separable Competent person. who de ... e ""encleo tor a new 
jaws with opposite clamping faces and a suspending popular book, of ready sale, with bandsome profit. may 
hook extended between them, forming a simple and in- apply to Munn & Co., Scientific A merican office. 361 
expensive means of holding an entire snit of men's Broadway, New York. 
clothes, while also adapted to support other gsrments' l To anyone of the name of Fullton or �'ulton, particu­
The clothes are so held as to prevent their becoming lars wanted as to name, date, and place of birth of self, 
creased or losing their shape. fatber, and I<randfatber. Address. with full informa-

NOTE.-Copies of any of the above patents will be tlon, Robt. Fulton, Dunedin, New Zealand. 
. _  

furni.hed by Munn '" Co., for 25 cents each. Please nrSend for new and complete catalol<ue of SCIentIfiC 
send name of the patentee, title of invention, and date and other Books for sale by Munn '" Co .. 361 Broadway, 
of this paper. New York. �'ree on applI�at.lon. 
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TABLE OF CONTENTS. 
1. An elegant plate in colors, showing a Colonial cot­

tage recently completed for Frank L. Purdy, Esq., 
at Glen Ridge, N. J. Two perspective elevations 
and 1I00r plans. An attractive design. Architect, 
Charles P. Baldwin, Esq., Newark, N. J. 

2. Two perspective elevations and lloor plans, showing 
a residence recently completed for George N. 
Tyner, Esq., at Holyoke, Mass. An elegant de­
sign in the Romanesque style of arehitecture. Mr. 
H. H. Gridley, Springtleld, M888., architect. 

3. A cottage at Nutley, N. J., erected at a cost of about $4,000. Perspective .. levatlon and lloor plans. 
Architect, Mr. E. R. Silton, N. Y. A simple but 
tasteful design. 

4. A Colonial residence at Orange, N. J., recently 
erected for John Hammond Bradshaw, M.D. A 
pure example of mOOem Colonial architecture. 
Two perspective elevations and lloor plans. 
Messrs. Rossiter '" Wright, New York City, N, Y., 
architects. 

5. An attractive residence at Indiana, Pa., recently 
erected for Mr. Harry McCreary, at a cost of $4,350 
complete. Perspective elevation and lioor plans. 
Architect and builder, Mr. E. M. Lockard, Indiana, 
Pa. 

6. Two perspective elevations and 1I00r plans of a hand­
some residence erected lor Samuel S. McClure, at 
Armour Villa Park, Bronxville, N. Y. A goOO ex­
ample of a square rigged house. Cost $8,000 
complete. Mr. Henry S. Rapelyea, architect, 
Mount Vernon, New York. 

7. A cottage at Glen Ridge, N. J. An attractive resi­
dence in the Elizabethan style. Two perspective 
elevations and lloor plans. 

8. A carriac;e house at Orange, N. J., recently erected 
for John Hammond Bradshaw, M.D. The design 
is treated in the mOOem Colonial style to corre­
spond with the architecture of his residence. 
Ground plan and perspective elevation. Messrs. 
Rossiter '" Wright, architeets, New York. 

9. An elegant resdence at Flatbush, L. I., recentlyerect­
ed at a cost of $11,000 complete. Two perspective 
elevations and 1I00r plans. Architect, J. G. Rich­
ardson, Esq. ; builder, J. C. Sawkins, Esq., both 
of Flatbush, L. I. An attractive design. 

10. A house at Park Hill, N. Y., recently erected lor 
Messrs. Loreni '" Morrow, at a cost of $6,500 com­
plete. Perspective elevation and 1I00r plans. Mr. 
Edmund J. Maurer, architect, New York. 

11. Miscellaneous Contents : Modeme Innen-Decoration, 
-The evolution of an old building, with 4 views.­
WoOO stains.-WoOO IInish chemically lind micro­
scopically examined.-A tubular frame house. -To 
destroy hothouse insects.-Venetian blinds, l11us­
trated.-An Improved spring hinge, illustrated. 

HINTS TO CORRESPONDENT!:!. 
Name. and A d d ,·e". must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Refe re nce. to former articles or answers should 
give date of paper and p�e or number of question. 

Inq ll l rlclI not answered 1D reasonable time should be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

B ll yer.. wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Specia l  'V rUten I II '-o " lna t i o ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclelltl lic A m e rlcall SII I'pIeln e n t .  referred 
to may be had at the office. Pnce 10 cents each. 

Book. referred to promptly supplied on receipt or 
price. 

1lIlneral. sent for examination should be distinctly 
marked or labeled. 

(6471) G. E. M. says : Please give a 
receipt for a paste for pasting the labels on tin cans. A. 
Make a paste by dissolving rye 1I0ur in a solution of 
caustic soda, dilute with water, stirring all the time. Add 
to this paste Venetian turpentine-II few drops for each 
� pound liour. Adheres tlrmly to all metals, tin foil, 
glass, ete. 

(6472) P. J. R. says : Kindly tell me 
how mushrooms are canned ? A .  Choose freshly gath­
ered mushrooms, white, full, and IIm1; cut away the 
gritty part near the stalk, and throw the mushlooms into 
a basin of cold water; wash them quickly and drain them 
on a cloth. Put in a stew pan the juice of a lemon, an 
eqnal quantity of water, and a pinch of salt. The above 
quantities are calculated for 2 pounds of mushrooms. 
Tum each mushroom, put them into the stew pan con­
taining the lemon juice, and toss them to impregnate 
them with the liquid. Cover the stew pan, put it over a 
brisk fire, and boil the mushrooms for four minutes, 
tossing them occasionally; and pour the whole into a 
basin. When cold, put the mushrooms in quart tins, 
cover them entirely with the liquor in which they have 
been boiled, filling up the tins with cold water, pre­
viously boiled If the nquor is insufficient. Solder on 
the covers and boil the tins in water for two hours. 

(6473) E. H. says : Can you give me the 
ingredients and proper mixture of Angostura bitters ? 
A. Four ounces gentian root ; 10 ounces " ach caJisaya 
bark, Canada snake root, Virginia snake root, licoricc 
root, yellow bark, allspice, dandelion root, and Angos­
tura) bark ; 6 ounces cardamom seeds ; 4 ounces each 
balsam of tolu, orangetis. Turkey rhubarb, and 
galanga ; 1· pound) orange peel ; 1 pound alkanet root; 1� ounce caraway seed ; 1� ounce cinnamon ; � ouncc 
cloves ; 2 ounces each\ nutmegs, coriander seed, catechu 
and wormwoOO; 1 ounce mace ; 1� pound red sanders 
woOO and 8 ounces turmeric. I'ound these ingredients 
and steep them for fifteen days in 50 gallons proof spirit; 
before filtenng, add 30 ponnds honey. 

(6474) M. D. H. asks : 1. Can a No. 10 
- Cement mortar. - A blind arehitect. _ Fro- steel wire can be used to run around an iron (1ulley, and 
zen water closets.--An electrical mail box, illul!- what size pulley and JlTOove ? A. Yes; pulley should be 
trated.-The anchor fence post, ilIustrated.- l a feet diameter with V groove rounded at bottom to fit 
HardwoOO matching heads, lIlustrated.-PorceJite. the wire. 2. And also size of pulley that a % inch wire 
-The Rider engines, lIIustrated.-The Security I hoisting rope will wind around and be serviceable ? A. 
sash balance, lIIustrated.-Improved woodworking A 20 inch to 2 foot drum or pulley for the wire rope, ac-
machinery, illustrated. I cording to the lIexibility of the rope. 

The Scientific American Building Edition is issued (6475) L. E. D. writes : 1. I have a stor-
monthly. $2.50 a year. Single copies, 25 cents. Forty age cell of 8 volts and 40 ampere hours which I charge 
large quarto pR/tes, equal to about two hundred ordinary with 6 gravity Crowfoot cells (6XR) connected In serics. 
book pages ; forming, practically, a large and splendid 'fhey do not charge it more than one-third. When con­
MAGAZINE OF ARCHITECTt"RE. richly adorned with nected in multiple series, they do not charge it at all. 
elegant plates in colors and with fine engravings, iIlus- Can you tell me where the tronble is ? A. You need Cor 
trating the most interesting examples of MOOem Archi- proper charging at least nine Crowfoot batteries in series, 
tectural Construction and allied subjects. to obtain snfficient voltage. 2. Please give formula for 

The Fullness, Richne88, Cneapness, and Convenience calculating voltage and amperage of several cells of 
of this work have won for it the LARGEST CIRCULATION primary battery when the voltage and amperage of one 
of any Architectural Publication In the world. Sold by cell is known. A. These calculations are made by Ohm's 
all newsdealers. MUNN '" CO., PUBLISHERS, I law. The amperage depends on the resistance of the 

861 Broadway, New York. entire circuit, thc voltage on the number of cells in series. 
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APRIL 13, I8c}S.] 
See Sloane's " Arithmetic of  Electricity," $1  by mail. 
3. Please tell me if it is proper to eay amperage or am­
page. I have heard the word pronounced both ways. A. Amperage. 

(6476) J. F. B. writes : Will you give 
me the approximate diameter of a windmill that will de­velop about one horse power with a twenty mile per 
honr breeze ? Also what would be the increase in power with additional wind pre.sure, .ay of live and ten per cent ? A. An 18 foot mill should be equal to 1 horse power. The increase of power will be as the square of tbe ratio of the velocity of the wind. Thus 10 per cent 

22 to 20 m. is 22 miles, and -=1'1, the square of which Is 
20 1'21, so that the 1 horse power mill will yield 1'21 horse power with a 22 mile wind. 

(6477) A. C. M. asks if two of the simple 
electric motors described in .. Experimental Science " 
can be.put on one shaft, and what horse power they 
would develop together at full capacity, al.o how many volts and amperes would the two motors require at full load, and whether esch motor should be connected .e­parately. A. You can connect as described, and get 
nearly two·tent.hs hor.e power at eight volts and eight or nine amperes. 

(6478) W. B. asks : What is the best 
way to produce the greatest amount of heat by electri­city � If possible, give .everal ways of producing hest by electricity, and state which Is the best to create tile greatest amount of heat. A. All methods of produciug 
heat by electricity are bat!ed on the arc or on plain In­cande.cence of a conductor. For examples of the IIrst 
we refer you to our SUPPLEMENT, Nos. 904. 905, 901. 986, 610, 840, 635; for the latter method, used on the large 
scale in eleetric welding,. we refer you to our SUPPLE-MENT, Nos. 582, 682. 768, 892. 

. . 

(6!79) D. J. F" N e w f o u n d l a n d ,  
writes : 1 . What Is a ship's metacenter. and how Is tbe 
same found ? A. The metacenter of a vessel Is-the point of intersection of the vertical line passing through the center of gravity of the vessel, when in Its posi­tion of eqUilibrium, and a vertical line through the cen· ter of gravity of the water displaced when the body is 
careened or heeled over through any given .angie, as of 
·a ve.sel rolling in a sea. . It is . found by r.omputing the 
center of gravity of the vessel as it Iloats when at rest, and the center of gravity of the mass of water displaced at any angle at which the vessel may be careened. The poin t of meeting of a vertical line from this last point at the angle of careening and the central line of the vessel is the metacenter. The height of thl. point above the center of gravity of the vessel 
is the measure of its stability. See Haswell's " En· gineer's Pocket Book " for examples, $4 by mail. 2. 
How is the contour of the keel of a ship fonnd, when the same is not straight, as is very often the case in wooden 
ves.el.s ?  Is it found from the keelson ? If so, how ? 
And provided the ship be laden. how Is it found ? A. Irregularities in keel alignment can be approximated by examination of the lines of the keelson. When irregu· larities are suspected, the keel blocks are made adjusta­ble to bring them to a bearing. With a loaded vessel the problem becomes complex and may reqnire the eervice of a diver. 3. How Is the dead rise, which governs the height of the bilge blocks which snpport a ship in dry dock, found ? A. The bilge blocks should be adjusta­
ble in height and angle and also be movable to their proper bearlne: when the keel touches the keel blocks. The dead rI.e must also be found by examination inside or outside. 4. Is any treatise or book published giving 
dIrections for dry-doeking ships ? If 80, please give the name, price, and where procurable ? A. There is no work on dry-docking of ships. We have one copy of Stuart's " Naval Dry Docks of the Uulted States." now 
out of print, price $6.00. 

(6480) G. D. asks : Could you tell me 
why a permanent maguet was used in a telephone ? I thought it was to give tension to the diaphragm. A. It is far more sen.itive than an unpolarlzed core. 

(6481) C. W. C. asks : 1. Is the large 
plunge battery, Fig. 894, in .. Experimental Science," suf­IIcient to run a one horse power motor ? A. No. 2. Is 
the dynamo described in SUPPLEllENT, No. 600, with proportion. and directions given, suitable for a motor ? And if so, could it be driven with above battery, and what power would it bave ? A. It makes a good motor and can be run with about three times this battery, and would !!:ive about � horse power for a short time only. 
The power would soon diminish. 3. How long would the hattery run at full power on one charge ? A. It would depend on the current taken from it. It wonld 
decrease rapidly after the first half hour. 

(6482) H. K. M. asks : 1. How many 
hOlse power wIll It take to equal 1 kilowatt, or what is 
the relation between 1 horse power and 1 kilowatt ? A. 1 borse power is equal to 0'7459 kilowatts. 2. You give a receipt for cleaning clothes. in SCIENTIFIC AlIErucAN, of March 16, page 166. Does it make any difference how this should be mixed ? If .0, which should be mixed first ? A. It makes little or no difference how the in­gredients are mixed. 3. In your columns you advertise 
the " Kombi." Is it a success ? How long will one last, and what will be expense of having negatives lInished ? 
A. Address the advertisers. They will give you all the 
information desired. 

(6483) C. A. C. asks : 1. Which will 
work on the longest line (the line being metallic circuit) a Blake or a Hunning tran.mitter ? A. We cannot un­
dertake to pronounce upon the relative merits of the two transmitters. Both are good. The Hunnmg's trans­mitter is described In the SCIENTIFIC AMERICAN, vol. 64, No. 4. 2. What I. the internal resistance of ordinary gravity batteries ? A. Two to four ohms. 3. Some of the SCIENTIFIC AIIlERICANS tell how to make stor­
age batteries. A. See SCIENTIFIC AlIERICAN, vol. 62, No. 10; vol . 65, No. 22; vol. 68, No. 9; vol. 69, No. 20; and our SUPPLEMENT, Nos. 88S, 845, and 99'/. 4. What 
is a two phase alternating dynamo ? A. A dynamo of 
the simple alternating current type produces a single phase current. By special connections it may be made 
to give polyphase currents. In Walmsley's .. Electric Current," $3 hy mail, page 458 et seq. the production of polypha.e currents is very well explained. A two phase 
dynamo gives 11 two phase current. 

237 
(6484) A. L. asks : 1. How is it that a INDEX OF INVENTIONS Flushing drain plJ>!!8 o f  sinks. washbasins. etc .. 

For���e::,��.��� •. � •. �: .�.i��e�::::::::::::::�.?�: �g 15 candie power incandescent lamp, as well as a 16 can­dle power lamp, can be bought, the IIrst one needing ouly 
about 15 volts to make It give the proper light. and the second one will require some 50, 75, or 125 volts to make it !!:ive the proper light ? See E. S. Greeley's Catalogue, 
N. Y. A. The low voltage lamps are of proportionally lower resistance; hence they pass more current, so that the watts per candle power are the same in all. The watts is the unit of rate of work-the volt Is merely the unit of electric pressure. 2. How is the aluminum iodine battery made, what are the elements and charging 
Iluid, and what is its lasting power and quality, both with regard to material as well as electricity? A. Car­bon and zinc are the electrodes; the excitant is a paste of aluminum chloride. zinc oxide, manganese dioxide and water; the depolarizer Is iodine sulphide or a mixture of Iodine and mercuric oxide. The battery proved uneatis­
factory on the time test. The voltage was 1 '4 to 1 65. An illustrated paper on the subject appeared In the 
Journal of the Franklin Institute for March and April, 
1893. 

(6485) E. A. Le S. a8ks : Where can I 
lind the results of a cumplete analysis of common eea 
water ? A. The following is of sea water from the British Cbannel: 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  963·745 Sodium chloride . . . . . . . . . . . . . . . . . . . . . . . . .  28'059 Potassium chloride . . . . . . . . . . .  . . . . . . . . . . .  0'766 Magnesium chloride. . . . .  . . .  . . . .  . . . .  . • . . . . 3'666 Magne�ium bromide. .  . . . . . .  . . . . .  . . . . . . . .  0'029 Magnesium sulpbate. . . .  . . . .  . . . .  . . . .  . .. . . •  2'296 
Calcium snlphate . . . . . . . . .  . , . . . . . . . . . . . . .  1'406 Calcium carbonate . . . . . . .. ... . . . . . .  ; . . . . • • • 0'033 -Schweitzer. 

(6486) P. C. S. asks : How can a Ley­
den jar be disruptively diecharged 80 you Can get a cur­rent vihrating witb extreme rapidity ? If a two quart jar were chiI.rged by a battery and then dlecharged as above, would the current be dangerous, or will it-rnn one of Tesla's coils ? A. The ordinary discharge of a Leyden jar Is of the character you describe, but as the entire duration of the dlecharge Is very short, It cannot be used for a Testa coil. 

(6487) .T. M. B. says : Will you have 
the kindness to give a receipt for making camphor ice? 
Als� do you publish a book on manufactorlng per­fumery and cosmetics ? A. 1. Oil of sweet almonds, 2 ounces ; spermaceti, 4 ounces ; white wax, 2 ounces ; camphor J.D ounce ; mt'lt them over a water bath, run in 
moulds of proper size and form. 2. Expressed 011 of almonds and rose water, each 1 pound. White wax and 
spermaceti, each; 1 ounce. Cwnphor. 2 ounces.. Oil of roeemary,. l drachm. Melt together. Glycerine may be substituted in part for the 011 and rose water. From our .. Cyclopedia of Receipts, Notes and Queries." price $5. which contains eeveral hundred formulas for cosmetics. 
perfumery. toilet preparations, ete. 

(6488) C. H. asks : How many B. T. U. 
(or heat units) are there in one gallon of alcohol as com­pared to one gallon of coal oil ? A. For a pound of alco­
hoUhe theimaI units are 12,929; for a pound of . petro­leum, 27,5310- ·Yo�may ·tak-e relined coaI- oil /I8·af about 
twice the hesting power of alcohol. 

(6!89) A. C. asks : 1. Of what number 
of wire and what size must I make an induction coil to 
11ft one-third of a pound, and how much battery will be reqnlred to operate six of them at once ? A. The size 
depends on the current you propoee using. A core of one-qnarter Inch area must be charged with about 9,000 lines of force per square inch of section to have the de­sired traction, requiring perhaps twenty or thirty ampere turns. The question of leakage sO complicates .olenold and straight bar calculations as to affect considerably their reliability. The ampere turns can be given by low 
potential batteries with low resistance coils or vice versa. 2. How large and at what distance apart shall I make holes in a tube 9-16 inch In diameter to make notes of a diatoulc scale, the same to be made Ilke a small boy's cane whistle? A. Arrange tbem on the principle that the 
undulations of the note vary with the length of the pipe 
as determined by the position of the holes. For narrow 

I (1:12) stopped pipes the formula is L=(2p+ 1)-and for 4 pi  open pipes L='2; in which L=lengtb of pipe, J=length 
of wave to be prodnced, p=any whole number. By taking p=l you will get the length for the fundamental, and the other valnes of p will give the harmonics ; I is obtained 1120 by the formula 1=-- in which n= the number of vi-n 
brations per seeond, which you can take fronumy table of the diatonic scale. Thus l is  expressed in feet or a fraction of a foot. When the ratio of diameter: length 
: : 1 :12 ceases to exist or to be exceeded, an arbitrary formula must be used. Consult Ganot's .. Physics." 

Query No. 6406. - In your answer to 
R. K. B., February 23, 1895, No. 6406. I am inclined to 
think his trouble does not lie with dirty contacts, bnt with an improper adjustment. I have frequentiy met with the same trouble, and bell would rine: when several pushes were given successively. The successive pushes I believe give an accnmulative series of vibrations to the bell hammer, and if synchronized properly·will finally 
eet the bell ringing. In such cases I generally inve.tI­gate the adjustment screw and lind it a little too far from the contact on the spring of the vibrating armature. -Thos. D. Gillespie, Pittsburg. 

TO INVENTORS. 
An experience of nearly fifty ye .. rs, and tbe prepar .. tlon of more tban one bundred thou.and application. for \lB­tent. at home and abroad. enable us to understand the laws .. nd practice on botb continents, and to po •• ess un­equaled facilities for procuring patents everywbere. A synop.ls of the patent law. of the United States and all foreign countrle. may be bad on application. and persons contemplating tbe .ecurlng of patents. either .. t bomeor abroad. are Invited to write to tbl. office for prices. wblcb are lOW, in accordance wltb the times and our ex­ten.lve faclli.le. for conductIng the buslne... Addres. MUNN '" CO .

• 
office SCIENTiFIC AMERICAN. 361 Broad­"ay. New York. 

For wbleb LeUer. rat en' 01 'be 
Vnlled 8,a&e. were Gran'ed 

April 2, 1895, 

Furnace. See Boiler furnace. Furnace. C. R. Meres . . . . . . . . . . . . . . . . • • . . • . . . . . . . . . . . . 636,837 Furnace. W. W. Walnrlllht . . . . . . . . . . . . . . . . . . . . . . . . . .  586.902 Garment supporter. G. N. Buck . . . . . . . . . . . . . . . . . . . . .  636,599 Gas and .. Ir mixer. A. L. A vel y . . . . . . . . . . . . . . . . . . . . .. 636.945 GasC�¥r.�f:�¥�f&'ri':i����.���� �� .��l ��� . .';����: 536,681 Gas machine. hydrollen. H. W. & H. W. Nea\ . . . . . . 636.759 
& N D  EA.CH BEA.RING • .. HA.T DA.· .. E. g: �:���t.���Uf�li't:'.��:.'.':': .�: .��I��:: �:l� 
[See note at end of list about copieR of tbeRe patents.] a:�:·.P�:g�lrl:�'i;r . . . . . . . . . . . . . . . . . . . . . . . . ... . 536,881 Gener .. tor. See Electric generator. Gill mill. C. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.678 Glue and makinll same. J. A. Ju.t . . . . . . . . . . . . . . . . . .  586.633 

fa�:�I:I�1 ��I�:���� 11:f!�':.�: �: �:. ����:: ��M ��:l� gl�a:�·�ot��liig· 'meciiaiiism; M': A:K;;i� 536,991 

f�!f:.�:nn:�:.vA�L�R�e����·.·.·.:·.·.·.:·::.·:::.·:::.:· : 932 Grii'i:'eirylng·apparaiuii:w:Gi-ies8er::::::::::::.::: � Automatic coupllnll. J. Emerson. . . . . . . . . . . . . . . . . . . .  Grill fret work. exteusion. E. T. A. Akass . . . . . . . .  .. Baling press, P. C. tlouthwlck. . . . . .  . . . . . . . . . . . . . . .. . .  Guitar, J .  G .  Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
l:�l�t:?· �eeo�V:�rl;;baiter7: . . . . . . . . . . . . . . . . . . . . • GU��r'%����':,� ���li:.fliJ!'X'cl��1�r�t���� . ����� 636.591 
ar:���\r�(tNfc���:.y: : : : : : : : : : : : : : : : : : : : : · : : : : : ::: �3ff GU�·C�jj�tE�f��������� . .  ��� . .  ������.���:.�·.�: 636.686 Bicycle pedal toe cliP. F. K. Hesse . . . . . . . . . . . . . . . .. 636.723 Hair stralllhtener. A. HarrI .. . . . . . . . . . . . . . . . . . . . . . . .  636,902 
Ilgl��� ':i:fep. �':,d'g:!.':.�: .. �:�: .��.����� ::::::::: �� Hame book, F. P. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.9« Hammer k drop, J. L. Peck . . . . . . . . . . . . . . . . . . . . . . . . . ... 636,819 Bln&��fri'aag'J',����:�������� �.t.':':.������: «:�Jf�c S�':r���thn:n�:�e. w. L. Parmelee . . . . .  536,600 

Binder. temporary, G. Bonnell. . . . . . . . . . . . . . . . . . . . . . Handle for fire Irons and Implements. C. L. Day-Blind catcb. window, J. D. Johnston . . . . . . .  . . . . . . . .. ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,Il00 Block sillnal, electriC. N. O. Guldsmlth. . . . . . . . . . . . .  Harvester bInder. J .  A. McMaster . . . . . . . . . . . . . . . . . .  536,788 

alg�= s��;:1.i. e����r'l;, F dJ:ib��o:.;mai>iiore: '#:0; �:t:r�PWl�n/e:S�:�,!'�e�iir�rner . . . . . . . . . . . . . . . 636.667 

Goldsmltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536, He���r�:�t���:.aJ��.ali���u����. ����I.���� 636,838 i�����'1c�er. ��N::�;.!':.���:::::::::::: . : : : : : : : : :  � Heatlnll apparatus. W. E. G .. llall�er . . . . . . . . . . . . . . . 586.n9 
Igll:� =·a��ll'!��u�/l°H.Fui';::: : : : :  : : : : : : : : : 636, �g���n�:E�::'lio�k�e�I!,'!i bOO'k: 

. . . . . . . . . . . .  586.
799 Boilers, luw water sll/DBl for .team. L. Fritz. . . . . . .  Hop plcklull macbine, J .  A. Wbitney. . . . . . . . . . . . . . .  5 

l�g=,I�c:m�r:..d!�e�·McDoweli: : : : : : : : : : : : : : : : : :  Jlg�:: ��vp"r'"o�:�����J.riI�atI"t�:�·.�����:. Bottle flllinll macblne. W. E. Gall""ber. . . . . . . . . . . .  Hose coupling, A .  L. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  .. 
�gm: :t�';,'U';��"3��.fDt��.e������:: : : . : : : : : :  lI:r �?e':I;::.�:g J&:ei �g:i\�V 'maciiiIie':#: D': it;ii� Box. See File box. Miter bOL Novelty box. den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,972 Train order box. Hydrant, Wall, J. Gaghan . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  bS6.8Ol Brace. See Rail brace. Hydroc .. rbon burner. L. T. Cornell . . . . . . . . . . . . . . . . .  5.'16,779 
I�.l':e, f.�':s�J.gS\:� ���� .. . . . . . . . . . . . . . . . . . . . . . . . . . .  596,680 ������b:rJ��"r·&·iiemp.tiiii:::::::::::::::::: : �fJ B�.rr���.i�!��.�.�.�����.I��. �����t��: .�: .�: 536,8IK 1��::';O�d�:�fo':�;·s; Mereii: : : : : : : : : : : : : : : : : : : : :  �= Burial caskets. maklnll composition. H. A. Gar- In.ectlclde dbtrlbuter, P. W. Berridge . . . . . . . . . . . .  636.911 
BurT:r derrick: 'ii: it: ·RichmO'nii::::::::::::::::::: :. �;tU . Ins��,:,��i. °Joft"e������I�� . .  �.������: . .  ���: • . �� 636.759 
I�IT'��: c�;� l.��r:���.� .����.�' . . . . . . . . . . . . . . . . .  636,836 l In.'l!�g?���. �I���. ���?�����'. ����.� ��� �.��:. 5.'I6.E57 Button. separable. W. E. Martin . . . . . . . . . . . . . . . . . . . .  536,961 Insulator pin •. macblne for making. G. R. Butler. 536,82'1 Calipers. micrometer. M. Wilcox . . . . . . . . . . . . . . . . . . . .  636,6'16 Iron. See Curllnll iron. 
8:�er�ee �'i."e:!"������:.mer... 

1�:;�':lfn':����"H�l •. �:���eii: : : : : : : : : : : : : :  : : : : : : : �:� 
Can or vessel for containing oil, etc., and pro- Jack, B. W. Arm.trong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,594 tectlve coverlnll for same. A. L. Baron. . . . . . . . .  Jar. See Pre.ervlnll jar. 
8: ���oNeJ: :.:P{.?bd1�r �freei,' 6: v&iiei: : : : : : :  i�lhY:l�er;gacbi:�.ln:iiiomailc · 'circu'lar: ' ·E.":;: 536,751 Car coupling, C. P. Callaway. . . . . . . . . . . . . . . . . . . . . . . . .  Franck. .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 616 Car coupling, R. J. Edwards. . . . . . . . . . . . . . . . . . . . . . . . .  Knitting macblne, circular rib. E .  TiO'any . .  636.743, 744 
8: :�gl:��: �\r::� t �'j:;er: : : : : : : : : : : : : : : : :  : : : : :  !:l��o��o�n����r�iilii,;..: 'ii: i: sieven,;: : :  : : :  ::: : Car coupling. H. L. Renne. . . . . . . . . .  . . . . .  . . . . . . . . . . .  L .. mp IIlobe .bade, Incandescent. L .  Dlon . . . . . . . .  .. 
g: ��S�::go.Lc.iM�����.� : : : : : : : : : : : : : : : : : :  : : : : : : : :  t::::g':���:l: �'Jn���:��t F: 'ii: SOdeii:::::::.: : :  
Car fender. C .  P .  Stimpson. . . . . . . . . .  . . . . . . . . . .  . . . . . . . La.t block fastener. C. Calton . . . . . . . . . . . . . . . . . . . . . .  . Car fender. C. ·B. Stuart. .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  LastiDII machine nipper jaw, J. Dalpe . . . . . . . . . . . .  . .  Car fender. W. B.  Thomas. . . . . . . . . . . . . . . . . . . . . . . . . . .  Latbe, screw cnttlnll, E .  Flatber. . . . . . . . . . . . . . . . . . . .  6Th 
8:.;�������dMio�· :gfea�r" i.i"Ciric,· ·G:iiisci.:: t.:t�rn�o��r:hi�· J:. :l.��;��: : : : : : : : : : : : : : : : : : : : : :  �� 
���t;{';m ·oi'eii.CiriCiiiprop.ii';ion ·io. raliway; 596,

7
04 tg�:�e�e�'lr�Y!io�k?'C��biiiaiioii 'jock': ' kiiOb 586,

9
66 L. Dlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.850 lock. Railway swltcb lock. Seal lock. Car'tv .�.:l��el'���.� . �?� . �����I.� .������::. �'. �: 536,967 tggin�il�����::.i: 'iiiiugiitoii::::::::::::::::536,iJ22: 

car�nl�t?xl�eM'':-�= .��.��. �������� . .  ���. ��: tg�o:�.!t:r� �b������y:'�:�: �'. �.����'. : : : '. : ' :  
8::;�� =ft�ng��':tt;gag::rti.': �. ��I���: : : : tgg:::'r!l \f.r��.�.::::::. ':::::: '. '::::::::::::::.:: : :  
Cart. rOlldh A. Brobmann. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . Loom warp .t0l. motion. C. F. Roper . . . . . . . . 636.968, Cartrld8e el� W. C. �own . . . . . . .  . . . . . . . . . . . . . . . . . .  Lubricator, I .  . Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . 
8:r.,�ld�:.:%'t.��gc::� Ine. L. B. Cro.by. . . . . . . ... . U!flr'�:;,'i:,��:, r..n�e:fl':.bl:'��:.iiee:::::::::.;:: Cbaln, s�rocket. C. E. Fanning . . . . . . . . . . . . . . . . . . . . . .  536,863 Manbole cover, T. P. Grel(er . . . . . . . . . . . . . . . . . . . . . . . .  . 
8g:�kel:.'.r.'W.u;lr����: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:r��:F:.e.r?I��yl!·. ����I.�: : : : : : : : : : : : : : : : : : : : : : :  Cbeckreln bolder, F .  A. Le Count. . . . . . . . . . . . . . . . . . .  Measuring device. D. E. BrentUw,er . . . . . . . . . . . . . .  .. 
8l�:�·s���::�:g!r':t��.n�: �: �l:�':1:: : : : : : : : : : :  U:�r��M��%�1 ��wl�::I:g ,J\��:j: 'X: iioii; Cigarette macblne. H. Jerstrum . . . . . . . . . . . . . . . . . . . .  ..Idsou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636.609 Clamp. See Drl\l clamp. Meter. See Flnld meter. 
m::� ff!r are'l'��l:;cba:�n��c·j,�lfg��':l.erF: · 0: 596,965 �:lr.0�:�e&I�i£iJ�bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,809 

CI�:e:f��inii . mechanism; . eiectri;;: 'Ethridge' &; 596,684 lllr�������Wic:glr..�? � .��.i��:::: :::::::::::: :.: : :  �:� Eastman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  926 Mouldlnll, flnlsblng, L. R .  Harsba . . . . . . . . . . . . . . . . . .  586,804 Clotb napping macbine. C. Wood. . . . . . . . . . . . . . . . . . . Motor. See Water motor. Cloth presslnll macblne. D. Gessner. . . . . . . . . . . . . . . .  Mowlnll macbine cutter bar. G. A .  Hall . . . . . . . . . . . .  636.695 
Clotbes reel. T. J. Sullivan. . . . . . . . . . . . . . . . . . . . . . . . . .  Muscle tester. H .  W .  WIl.on . . . . . . . . . . . . . . . . . . . . . . . .  636.771 Cob stacker. J. Q. Adams. . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  MusiC box damping mechanism, A. C .  Jaccard . . . .  636.808 Collar. bor.e. W. H. Lankford. . . . . . . . . . . . . . . . . . . . . . .  Mnslcal instrument . •  multiplex .tringed. W .  D. Combination lock, G.  W .  Hill. . . . . . . . . . . . . . . . .  . . . . .. . Kyle . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,634 Composition of m .. tter. J. A. Freeze. . .  . . . . . .  . . . .  Nipple cuttlnj< machine, W. Murcbey . . . . . . . . . . . . . .  536,8Th 
gg:gg��a :::Il�:: �: Jj.����i:::::::::: :: : :�:�: � �g:��l. ::.°e�'b�nts:r��gp.;r .. ilnii exiiaiisi; E: Vi: 636.761 
Conductors. terminal .. ttacbment for flexible. W. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636,8'14 
conI;;,:l:!,Crb��rom: ·M:L: 'Wiiliams : : : : : : : : : : : : : : : : : :  �� ��t 19�=: ft:�. 'U�goiey: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:tU Conveying apparatus, J. C. Martin . . . . . . . . . . . . . . . . . . 536,731 Nut lock. H. V. Padfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.817 ConveYh�f app .. ratn.j overbead. W. G. Berll . . . . . .  336,910 Nut lock, J. R. Perfater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'l6,892 
ggrt��'n ��� ca�r"lI�lr�e::�t!'I�<:f�r �r���: 596,996 ��1 ����i.&g vlpnp':.:raiu.:j:·ifif: :.ii.i.tt:::::::::::: �:fU loo.e. W. H. GOld.mltb . . . . . . . . . . . . . . . . . . . . . . . . . .  536,620 Oilstone bolder. F. RatcliO'. . . .  . . . . . . . . . . . . . . . . . . . .  636,760 Couch, E. E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,701 O",an coupling mecbanl.m, electriC. E. S. V otey . 636,974 COufl��:·C���ltn'!�owatlc coupling. Car coupling. Orgro':pr���t���v i'W�gJ��� . .  ���.���. �.��. v.��� 586.975 gg�:� ��::�pe;;,�to�·mIfl':��,j; eiC.:·G: i.i:: ·Week.: O!g:r!l. �I.���? . �.���� . .  ��� . .  ���.�' . . E: . �' . . � ���:. 636.977 
&'t�rv.rt';,f.

t
fiI����g:��. �.���������::::::::: : : :  

Org����l:1:r�f���.��I�.�toP �.�I.��. ��� .�l.��: .� 
•
. 586,978 

��� �gl!,: <fi.':t �!�:I';; : : : : : : : : : : : : : : : : : : : : : : : ::: : Orll:r:.;.t���w i���d��I���I.� .���.�at�� �����.��:. 536,976 
8:!rt!�n��Il'{'�: Jro:�?���::::::::::::::::::: ::::. �� Ove��nWg�':.��.I'.:� g[����� .���.������� . ������: 636.662 Cycles, means for securlnll crank. and .procket Packlnll macblne, C. O. Allee . . . . . . . . . . . . . . . . . . . . .. . .  536,772 wbeels to pedal shafts of, R. F. Hall . . . . . . . . .. . .  536.694 Packing • •  team. A. W. Chesterton . . . . . . . . . . . . . . . .  . .  Dental cbalI;. W. B. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'16.814 Padlock. W. F. Troa.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Depurator. J .  T .  Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5;l6, 'i'07  Panoramic cabinet, A .  A .  �uero . . . . . . . . . . . . . . . . . .  
gr:=�n��¥l��t�dcil�:: Fuller . . . . . . . . . . . . . . . . .. 636.691 I::�cfl��c;.���� �t���n�d· anei ��f��':;roiecior· iO'r 
m��h�!:':�!ctin�; it�.e�.Jft'ni.enz: : : : : : : : : : : : : : : :  =� PIJ���·f�a:e".��i��e. 'tor' ·gi"io·g· iiicliiiatioii iii 636.936 

Dock. balanced floating. J. J. Cou.ln .. . . . . . . . . . . . . .  536,683 .u.pended, W. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,829 Door baOller, B. Erskine. . . . . . . . . . . .  . . . . . . . . . . . . . . . .  613 Plane, J .  A .  Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586. 
g��g�v�:�'=a'f.::b��h:;;r�·. ��:��.�I.����:::: : � ���:.' :j1���a��e.::h���e�p;rr FlYweber::::::: ::: : :  Drier. F .  G .  Wiselogel . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Poll.blng macblne. A .  Jobn.ton . . . . . . . . . . . . . . . . . .  . .  Drill cl .. mp. J .  F .  Forsyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . Po.t. See Fence po.t. Dye, black, R. Klrcbholf. . . . . . . . . .  . . . . . . . . . . . .  . . . . .. Potato digger. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,850 Dye, blue, R. Hlrscb . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  Potato dll(IIer, I. S. Horner . . . . . . . . . . . . . . . . . . . . . . . . . .  536,633 Dye. blue. R. KlrchboO'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PreciOUS metal. from .olutlons, receptacle for Dye, blue black. R. KlrchhoO'. . . .  . . . . . . . . . . . . . . . . . . . .  recoverlnl', Wi.wall & Frank . . . . . . . . . . . . . . . . . . . .  636.981 Dyn .. mo driven from axles of r .. llway car" W. Pre.ervlng jar. I.  R. Gilbert . . . . . . . . . . . . . . . . . . . . . . 636,869 Biddle. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  PreserviDII lar, foud. R. A. Gilchrl.t . . . . . . . . . . . . .. . .  636.670 Edge burnlsber, A. S. Vose. . . . . . . .  . . . . . . . . . . . .  . . . . . .  Pres.. See Ballnll press. 
�1:�m����t��ie�·G� v�:l'..�e�: : : : : : : : : : : : : : : : : : :  ::: 636.794 prl�!'b"e!r�:.':.e�����I.I�, . .  �������.�� . .  ���.I���� . ��: 536,'i'20 Electric controller •• contact flnl'er for, S. Harris .. 636.803 PrI.oners from e.caplng. device for preventing, Electric IIenerator and current director. com- J. R. Wberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,8'19 blned dynamo. J. F. McElroy . . . . . . . . . . . . . . . . . . . .  636,816 Puller. See tltump puller. 
�l:���� �a.:'.:�ml"e.d�mg.,01o�8, �;:.�'lroidei: ior 536,963 �:::gi::I!�:':r.!'!��.olk iie�:. � ����::::::::. :::: � dynamo, G. Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,973 1 Radiator, W. P. & R. P. Thomp.on. . .  . . . . . . . . . . . . .  768 Electric mercurial swltcb or contact maker. H. Rail brace, E. C. Carter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  916 Lemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,811 Kallway, cable. C. I. Earll. . . . . . . . . . . .  . . . . . . . . . . .  . .  Electrical transformer. M .  Dicker.on . . . . . . . . . . . . .  �00l 1 Railway, conduit electric, Hughes & Adams . . . .  . .  
�l:��t�l:�dty :!�:�J�m;o��i::::.:: :'.: '::.::'.:: : :  �= l:ll;:� ::�'iiI�y�ie�EI"e':,�fc; J: M:'ByrO'n : : :  : : :  Elevators, electrical controUinil .y.tem for. C. O. Railway switch, J. Hartman . . . . . . . . . . . . . . . . . . . . . . . . . 636.786 MalUoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,'/30 Railway .witcb interlocking mechaulsm. J. J. Enlline. See Compound engine. Steam engine. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  636,669 Engtne reversing gear, .team. J. L. Seyfan't3a.88'1. 636,898 I:H;:� :;U�g .. r��et:;a'J.�T.'8�Baiiey·::::::::.: : :  �:ng Envelope.'G. Southard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,821 Railway .witcb work, A. • Moxbam . . . . . . . .  636,7M, 536,785 Envelope •• etc .. apparatns for dlspenslDII. F. E. Railways. closed condnlt sy.tem for electric, Housb. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . Cbaplin & Dion. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  636,918 
�������0��\We��8��o�er�: .�.������::::::::::.: : :  

Ral�':�i�e r�i!?:ct�i.tl?n�lo�����?�.�· . .  �����:. 636.923 �'astenlnll. F. A. Decker. . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . Railway., supply .ystem for electric, A. C. Cre-Feedwater heater, J. E. Scblleper . . . . . . . . . . . . . . . . . .  536, bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,828 Fence po.t. R. �or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 536,00'1 Raisin seeder. F. H. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.778 
�:�g: :��: ;I�:: ro:::�t�reeii; .. ::.::·.:::·.:::: : : ; : :  H:;:� Recr':'t'::�fo�I��i�'i.����I.����:.���.����: ����� 586,006 Fence weavlnll machine, wire. J. W. Berry . . . . . . . .  636,595 Reed board. J. Peloubet . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 636,70'A Fence, wire, Jones & Greene . . . . . . . . . . . . . . . . . . . . . . . .  636,955 Reel. See Clotbes reel. Fence wire coupllnll device, C. Scbulze . . . . . . . . . . . .  536,940 Refrigerator car, J. M. Gilstrap . . . . . . . . . . . . . . . . . . . . .  536,721 Fender. See Car fender. Retorts. cleanlnll. H. Kaemmerllng . . . . . . . . . . . . . . . .  586. 7 
frl�d:!x�rJ �1ir.��1�t:r: ����.�?��::::::::::::: ::: lt�h�\ire��������lit W. r���irsii. '::::::. :::::: .. :: : : Filter. J. G. Sutton. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . ... . Saddle. harnes •• H. Schmitz . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jl�a::a�����'ih:. 8e::J.��:::::::.·:::::::::::::.: t:� �:��'i.'n.?v�nt\j':.\�:'i/:a8ii: Vi: ii:' Gart.·::: : Fire e.cape, J. L. Gregory . . . . . . . .  , . . . . . . . . . . . . . . .. . . .  Sash bulder. W. Linden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�l�:��g::ct�::-���.!f�: �����.�':::::::::::.'.':.:: : �:; �'!f.'it?.�'1�¥o�s. ������'. '.'.'.' ....... .. : .......................... : : : Fluid meter. P. G. Van Wie. . . . . . . . . . . . .  . . . . . . . . . . . .. Saw, scroll. J. L. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,980 
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J ,ieutifit �m:eri,al. 
Sawlnll iumber. machine for edlle, H. A. Holt . . . . . 536,832 8eal lock, P. H. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,682 Seat. ISee Spring .eat. Semapbore, B. �'. Culp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.98t 
Sewing looped faorics. trlmmer and raveler for ORDINARY RATES, 
sewrr:;����i��: �: {i·. J!��;�i�.� .. .. .. ...... .. .. .... .. .... .. .. .... : �:::l I n .l d e  Pace. each l n aertl oll - .. 1:; eent. R I t n e  
SewinK macbine for att8chlnJ,( ]oops to fabrIcs. L. IInci' Jl' aUle. ench i lu t e .' r i o n  . .. .. ..  Sl .00 n l i n e  

L. Barber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pr- For some classes of Advertl.8ements, Special and Sewing machine tbreadlng device, J. Blllelow . . . . .  HiI//ter rates are reqwired. Shad. roller bracket, C. W. Raker. . . . . . . . . . . .  . . . . . .  '1'he above are charl'es per ""aLe IIne-abont eil'ht ��:���:r8.:��g-. �?N�rit�s:�il����.�i�.�: : : : : : : : : : :  words per line. '!'his notice shows the width o f  the line.. 
Sbocklng machine. A. & W. W. Hege . . . . . . . . . .  . . . .  and I. seL In agate type. Enllravlllll. may head adver. 
Sboe protector. T. W. Mabee . . . . . . . . . . . . . . . . . . . . . . . .  812 ����e�;8 t�tet.�:t�::.ne ::8t� PexJ'::;t�s���n� �::�� 
��e�': ����or.·J��aJavids·on·:::: :::::::::::::::.: .::: ,� receiyed at PUblicatfon O�_ce .as eady, � 1.'hursday 
Siftinll apparatus, E. R. Draver . . . . . . . . . . . . . . . . . . . . . 536,781 1 mOmlDIZ' to appear in the fOl lowrw� week S Issue. 
Slllnal. See Block .Ignal. - .. -----

�1!�n�:::lt�k" !";.��f�;,�.:�w.n·M?:.;;V:. �����: ... :::: �:� Foot Power Slips. ticket�. or sbeet'! of pa.per, device for bold- � • Inll and dlstributmll. Loewenbacb & Fisher . . • .  536.600 "'II' Screw cutting 
Snow swe�per. �'. Lucas . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . �.637 

L th A to ati Soaps, makln\; resin. J. O. Khm.ch . . . . . . . . . . . . . . . . . . 536,900 a es u m c 
�gj':�t:,!'��I�nl/:i.';.';;h'ii���·lH�·P��I�t.��� : : : : : : : : : :  �:� Cross Feed 
�g��l.O�a���i�: }iec�r���.������:::::::_·::: .. ::::::.: �� 9 and 12 Inch Swing. 
Spraylnll potato vines. apparatus for, T. J. Banks 536.90\) New Designs. Novel Features. 
Spril11l. See Gllte sprinK. Serullor Calak>gue B. 
Spring seat. G. E. Howard .. . . . . . . . . . . . . . . . . . . . . . . . .  1>36.725 SENECA FALLS MFG. COMPANY, 8prl��ler. See Street .prlnkler. Water .prlnk· 695 -'-.-"tcr St.. Seneca Falls, N. Y. 
Sprocket wheel. Macpbail & Wilcox . . . . . . . . . . . . . . . . 1>36.1ll.3 
Steam enJZine. compound, C. J. Mellin . . . . . . . . . . . . . . 536,639 
Stone engraving mu.chine, Best & lI'ulton . . . . . . . . • .  536,826 
Stopper. :See Bottle stopper. Stoveboard. L. Lebknecber . . . . . . . . . . . . . . . . . . . . . . . . . .  536.810 Stove, lalDp, W. Fisch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,614 
���:·�r��;,�:W� r.)£f�kle · : : : : : : : : : : : . : : : . : : :: : : : �:�i Straw stacker. J. C. McCollough . . . . . . . . . . . -. . . . .  . . .  536.6(5 Straw stacker. poeumatlc. F. Stanley . . . . . . . . . . . . . 536,793 
���::� :���:��: J �A ��:::�[��: ':. ':::. ':::. :::::. ':::::.: 1>36.� 8tum� puller. E. W. -; ones . . . . . . . . . . . .. . . . . . . . . . . . .  . 
�::��b �����io�:iC;�I:;;'�;,Kj,: .. ��j'�l ·Tiirner::: :.: Switch stand. C. Partington . _ . . . . . . . . . . . . . . . . . . . . . .  . Switch workinll mechanl.m. E. J. 111 . . . . . . . . . . . . .. . . 
o:relepbone, II'. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Telephone. J .  Serdlnko. . . . . . . . . . . . . . . . . . . .  . . . . . . . . 

LAT H E S Shapers Planer •• Drills. Machine Shop 
• Outfits. Foot Lathes/ Tool. and Supplle •• Catalogue Free. SEBAS"'IAN LArHE CO .• 

120 CULVEItT ST., CINCINNATI, 0' 1 
DRILLING MACRINERYJ 

MANUFA C TU RED BV 
WILLIAMS BROTH ERS. 

ITHACA, N.V: 
.. IIIIlIIIT.'n OR ON SIUS;FOR 

OR SHAI.U)W WELLS, WITH! 
STEAM OR HORSE POWER 

Ea.ECTRICITV tCbanice, Steam EDCineeriDlr, Mecho.n\oal 
awing, Architectnre. R. l[ and Bridge nglneerlng. Plumb� Heating, Minil!c, 

:ia'f� s��'i"� to n.::u� o��� 
Corre8Pondence School of Indnatrlal 

8eiencee. SCRANTON. J.> A. 

VANDUZEN 8�rTM PUMP THE lEST I I  THE WORLD. Pumps Any Kind of Liquid. 
In Order, Beyer 010,. Dor 
Every PalDp Guaranteed. SJ:ZES.--12000 G.llon. per Hour. n to '''D e.ch. Addr ... 

THE E. W. VANDUZEN CO., 101 to 108 E. 8eeond St,. ClDeinnatl, 0, 
MEASUREMENT OF POWER.-BY G, 
D. HI.cox. M.E. A description of .everal Improved forms of absorption and transmitting dynamometers for the measurement of the uRefu} work of prime movers in mills and factories. With 17 i l lustrations. Contained In SCIENTIFIC AMERICAN SUPPL"M�NT. No. 992. Price 10 cents. To be bad at this 01l1ce and from all newsdealers. 

BOSS SCREW PITCH GAUGE, 
For I n8ide and Out8ide Work • 

.. fnll line of Pltehe. as shown In ent from 4 to 40 
Sent by mall, prepaid, on receipt of 81.�:i. 

Imtruments /(11' Accwrate Measm-ent<nts a BPUialt1I. 
Mechanic8' Fine Tool. 

[APRIL 13,  1 895, 
In our adv. two '\Veek. ago we told of' out' Yer), superior .a. 

$10-;;"$40 
Last week we told t)f the proeeu of galvanizing and its indis· 
pensable preservative qualities. Next week we will give you 

��� e:r;���:e h';' t
:�de�es:�da!�,,: :th���OO 1fe���:o�l

.
inT;� 

week following we will quote a price on the best pumps made 
(hand, wind mill and irrigating) lower than was ever before 
dreamed of; and the week following that we &hall talk to you 
of steel galvanized tanks. with covers, Ilt the unheard of price 
of 2� cents per gallon. This is cheaper than wood. Tbey do 
not shrink, leak, rot, rust or give taste to water. 

The Aermotor Company treats the public generousl,.. 
While state legislatures are passing laws to secure re�airs for 

�ii; �.��.j1Toi: ceo.�;�� JH�8·
F�T
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I�H
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a 

I'':�R 
T

l�� 
BEEN COlllPELLED TO RAISE ITS PRICI!8 011 REPAIRS 
BECAUSE SO.E OF ITS CI'STOXERS HAVE BEEN GRDERINO 
INDIVIDUAL PARTS TO IIAIIE I'P COIIPLETE IIACJl lNES, 
SIIiCE III THAT WAY THEY COI'LI> OET .t. .... CHINE 
CHE ... PER THAN BY ORDERINO IT .t.SSElIIBLKD. P""P1. 
Qre "ot co mJMlIed to bull machiNery; they m'e ("O"'� 
pelled to buy repairs. Th� Aermotor Compa", 
was in tAlB resp«t gma WON to (I fau". It 
laid 50 low that eus. tamers could 
buy the repairs and assemble 1\ ma� 
chine .t less than the assembled ma� 
chine would cost. But lince it wu 
not ceTtain that they would let the machine 
.assembled in good shape, for the protection (of ita 
own reputation, the Aer· motor Company has raised. 
the price of certain repairs just enough to prevent this 
in future. Not only hKS the Aermotor CompanJ always 
giventhebestgoodsatthelow� est price and refused to sell 
apoorarti cle atanyprice,but It has now ESTABLISHED 

TWEIITYBRANCH HOITSES IN VARIOUS PARTS OJ' 
THE COUNTRY III ORDER TO HAVE NOT ONLY ITS 
GOODS EASILY ACCESSI. OLE, BUT TO HA VB ITS 
REPAIRS WITHIII EASY REACH, . It expects lOOn 
to greatly increase this number of houses. This is 
a matter of the greatest importance to those . who 
are purchasing machinery" Accidents will happen, and 
a \vise man will loolt to It when he is buying an uti· 
clethat repaincan quick· ly be had at re!1sonable 
cost. Our very low prices standards cn everything 
connected with water supply and power production by wind, 
together witli the aecessibilit)" of a full line of our goods and 
repairs, will be appre<-iated. Aermotor CO., w.,. 

P'" Mention the SCIENTIFIC AMERICAN. Teltr:;,.::.e& ������:.� . . s.y�telD . . .  ��� . . ��������'. 536.787 '�AIIsDiiiEN5SDW��:8��It?�� of all kinds. i 
--------------------

Telepbone system. F. R. Colvin _ . . . . . . . . . . . . . . . . . . •  'l'elephoning apparatuB, W .  B .  Robeson . . . . . . . . . . .  . 'J'brashtng machine, bean. F. A. Prior . . . . . . . . . . . . . .  536, 'l'ne casinll for windows, doors. etc., E. G. Durant 536, '1'lre. wbeel. J' .  A. & H. C. Kupfer . . . . . . . . . . . . . . . . . .  536, 'i'rack struct... , E. Samuel tr) . . . . . . . . . . . . . . . . . . . . . .  11. 'l'rain ord"''' box, W. A. Tucker . . . . . . . . . . . . . . . . . . . . .. 536. 1'rallsplal._ "r. F. Rlcbards . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>36. 

A R'f ESIAN W ELLS -BY PROF, E. 
G. Smith. A J?lLper on artesian wells 8.8 a sonrce 01 wuter supply. Essential geo)oJ,!'icH.l condit ions of arte­sian wells. Some chemical feu.tures of artesian well supply. Contained in SCJKNTI II'IC A M EIUCA N Sup­
I'I.EMENT. No. 943. Price 10 cents. '1'0 be bad Ilt thl. office and from all newsde:alers. B U Y 

P'" Send for lU1Utrated Oat- ' 
alogut B. 

StandRrd Tool Co • •  
A tho l ,  IlI R SS. 

'l'J."ee measurer, marker, and register, fruit, McNary & Dear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.98t 
'rrde protector, C. W. Anderson . . . . . . . . . . . . . . . . . . . . fJ3I),962 'i'rousers protector, C. W. Jacobs . . . . . . . . . . . . . . . . . . .  536,69i O I L W E L L S U P P LV GO,  T E L E P H O N E S  
'lrousers waistband, C. Spahn . . . . . • • . . . . . . . . . . . . • •  o .  536.661 'i'ruck, C, Hvass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,629 Truck for cars, a.ntifrictioD, J. P. Harper . . . . . . . . . .  536,873 Truck frame. E. S. Bennett . . . . . . . . . . . . . . . . . . . . . . . . .. 536.77b Truss. C. Clutbe . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.718 Tug. shaft. W. H. Davis . . . .  . . . . . . . . . . . . . . . . . . . . .. 536.921 Typewriter cabinet, H. Seiler . . . . . . . . . . . . . . . . . . . . . . . . 536,706 Typewriter cabinet, H. Trost . . . . . . . . . . . . . . . . . . . . . . . .  536.900 
frYul'��n!I��d���IA't� �f����:.,'\��·. �'. �����: ::: . : : :  �:f� Valve. H. P. Davis . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.8501 

Manufact.urers of everythlnll needed for 
ARTESIAN WELLS 

fWo�l�� in":l'?�!: �r::����':,�rA'r�t;' Tools, etc. l ll us'd cartlioO'ut. price liBu, 
awi (hscount sheets on req-ues[. 
Pitbburg. OIl City aDd Bradford. Pa. 

A18o. 3"2 CortlaDdt St .• �ew York. 
�:�vd�n':,!'�!�b�e�8��. WOOdtiIC: : : : : : : : : : . : : : : :  �:� Veneer work, E. O. Roenillk . . . . . . . . . . . . . . . . . . . . . . . . 536,841 TO INVENTORS AND PROMOTERS. VentHator. See Car ventilator. 
�:�!�'t.Pk�':,�t�: .�:.��l.l�.�.: ... ':: .. ::: .. ::: .... : ... . ::: ... . ::.: �� fa:::'':.''i.� ':.,:!�oroT��� y::,� ��Mg:[;!a!�d ���':::.'}� 
���� g���:'I:;rv:': � �t�\'1�iidi: : : : '  : : :  : : : : :  : : : :  : : :  �:� ::::���'::c��II�f:.MI��I�x��e��i���e�t��u";I��r. 
Wal<on. dumpmg. Z. Fetters . . . . . . . . . . . . . . . . . . . . . . . . . 536,865 \ vice in brlnldng to commercial success Invention. and 
Waaon, dumping. H. Niemeyer . . . . . . . . . . . . . . . . . . . . .  536.887 lmprovements ln machines or appliances. Satisfaction 
WasbhlR machine, A. Harris . . . . . . . . . . . . . . . . . . . . . .  536.722 guaranteed. Contract or day work. For particulars, ad-
W1l8hlng machine. T. C. Murpby . . . . . . . . . . . . . . . . • . . .  5:16.843 dress THE SIGOURNEY TOOL CO., Hartford, Ct., U. S.A. 
�:���':,fo"��ca:.obo�:n:;8���fo"raok ¢o����: : : :  �;� . . -----
Water from cbannels, etc., device for stoppioK" 

anj tuminp:, C. H. Hussey . . . . . . . . . . . . . . . . . . . . . . . 536,687 
�:�:� �f��r���'W."it'!."ib'tiu� �' . . ��.���� -. : : : '. ' . . ::: : :  �:� 
Water motor. R. C. Shepberd . . . . . . . . . . . . . . . . . _ . .. . .  536,842 Water �priniller, J. Rawle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TH E ELECT R I C  LA U NC H  CO. 
O r n e !:  A N D  W O R KS 

MOR R I S  t1 E I C H TS , N E W Y O R K C I T Y  
Wea.ther strlp, P .  W. CassH . . . . . . . . . . . . . . . . . . . . . . . . . . 
;�rJ�"::;.t!��·i:;�.I�fes���.nB:-W-:iioyi : : : : : : : : : : :  

726 MONITOR VAPOR ENGINE AND W heel. See Rubber wheel. Sprocket wbeel. Whip socket. J. S. Klebl . .  . . . . . . . . . . . . . . . . . . . . . . . . . ... 536.688 
POWER COMPANY 

��!Si��c�e:c�;n�; ���'[t�:waj.(iWeli; 'jr: : : : : : : :  �::rJ ' , 
Windmill rel<ulator, automatic. T. I .. Rej!ester • • . . 536,703 8 ERIE  STREET, CRAND RAPIDS. M ICHIGAN. 
Wire bundlln" macb ine. Haye. & Jernbetll . . . . . . . .  536.990 CASOLINE LAUNCH ENGINES AND LAUNCHES Wire rod reel. E. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,632 I Wire stretcbing device. C. Schulze . . . . . . . . . . . .. . . . .. 536,93'J Wire wlnlling and dl.tributing machine, G. A. Feder . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.782 Wrapper, J. Conle)' . . . . . . . . . . . . . . . . . . . . . . . •

•
.

•
. . . . . . .  536,6!U Wrapper. bundle. Younll & Boyer . . . . . . . . . . . . . . . . . .  536,;97 Wrench. See Socket wrench. Wrench. W. W. Rutcbing.on . . . . . . . . . . . . . . . . . . . . . . . . 536.628 

��:���: i.��':;�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� Wrist testing machine, coln-controlled. A. W. ' 
Pearson . . . • • • • • • • • • • • • • . • • . . . • . • • . . • • • . . . . . • . • . . •• 636,736 _______ �_ 

:fn��n'��t �:Httle�°\v'; =le�i���'��p�;u�l�d 
ffu'f;:n= .:�t;:.��m"l:l�I�;�,lF' .r����h �¥�ts. 

WESTERN TELEPHONE CONSTRUCTION CO_, 
«0 Monadnock Block, CHICAGO. 

Largest Manufact .... ers of Telephones in tile UnUed Statea 

How To Make a Dynamo OR MOTOR. � horse power size, illustrated with 
fnll working drawfril'iS. By Ed .... Trevert. PrIce lOc. Bubier Publ lshhlK Co., Lynn, Ma8s. 

ENGINEERING FALLACIES.-AN AD· 
dress to the graduating class of the Stevens Institute of 'l'�cbnoloIil'Y. by President Henry Morton, on certain popular fallilcies l ikely to be encountered by young en· Jrineers. Rnd which may 80metimes lead even able men astray when met with in a new Rise. Witb 2 fhlures. 
�'l.ni�n�I�� �C�::t��Flio 1,:'f.�C:i1h���'�!Ma':.'�?i:� all newsdealers. 

pr- ESTA BI.IfSHED 1S4:i. 
The Most Popular Scientific Paper i n  the World 

Only $3,00 a Year, Incl u dina PostaKe. 

W .. ekly--5� N u mbers a Year, 

Thi8 ,,. ic1eIy ci"cll i ated and .plendldly Illustrated 
paper I. pnbll.hed weekly. Every nnmber contains .Ix· 
teen pages of useflll information and a larlle number of 
Original engravings of new inventions and discoveries, 
repre.entlng Engineerllll! Works, Steam Machinery, 
New Inventions, Novelties in Mecbanics, Manufactures. 
Cbemlstry. Electricity .Telel[raphy, Photograpby, Archl. 
tecture, Agriculture. Horticulture, Natural History, 
ete. Complete list of Patents eacb week. 

Term8 of Subsc .. iption.-One copy of the SCIEN. 
TiFlC AMERICAN will he sent for """, year-52 numbers­
postage prepaid, to any sub.criber In tbe United Ststes, 
Canada, or Mexico, on receipt of T .. .. ee U o l l  ...... hy 
the publl.hers ; six months. '1.50; three month •• • 1.00. 

Clubs.-Speclal rat ... for several name •• and to Post. 
masters. Write fo'partlculars. 

The .afe.t way to remit Is by Postal Order, Draft, or 
Expre.s Money Order. Money carefully placed In.ide 
of envelopes. securely sealed. and correctly addressed, 
seldom goes a.tray, hut I. at the sender's rl.k. Addres. 
all letters and make all orders. draft., ete., payable to 

M U N N  "" CO • • 361 B .. oadway. New York, 

-*--

r!�l��i.ea!����n�cl����:�!ge�e�! STARRE!T'S '�:���l:��������� Jdtntitit �m:��� JUPPltmtnt 
made with J. G. Pohle, we are enabled to fnrnl8h our f+I. . ad.ju.tments ihat cannot he ob- This Is a separate and di.tinct publication from THE 

DESIGNS. 
Il�dlle. J. D. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :U.IIl2 8 ICycie foot rest, B. M. Farley . . . . . . . . . . . . . . . . . . . . . . .  :U.I77 I:Sracket. A. Liebbauser. . . .  . . . . . • • . . . . . . . • . . . . . . . . • . •  24:,174 
8:���'w'lt:ti,c�.08?'irj';iciier.:·. ·.:· .. : .•.•.•.

.
...

.
.

. :: . .
.•.

.
. : .. '::.: �:I3I 

\W:g��g�et::.i��O�. M.'-ilf:�(i:::::::::::::::24.iti8io �:l� Finger ring, L. J. Heintz . . . .  _ . . . . . . . _ . . . . . . . . . . . . . . . . • 21.160 
ll�rle.l�fkF�,/;��I�as�: .1:. �'. ������: : : : :  : : : :  : : : :  : : : :  �:l;tll Pattern for woven fabric. J. Lyall . . . . . . . . . .  :u,184 to 24.166 Scraper. culinary. G. Hoffmann . . . . . . . . _ . . . . . . . . . .  :U.17� Telepbone .upport, D. J. Hauss . . . . . . . . . . . . . . . . . . . . . .  :U.175 

TRADE MA RKS. I Antipyretics, F. Von Heyden Nachfoh,er . . . . . . . . . .  26.332 Bicy!eln"te���� . ��e������ . .  t.lr.�s: . ��.f.��:: . �: .�. �: 26.� 
Cork., ll. W. McCready Cork Company _ . . . . . . . . . . . . . 26.328 Creosote cap.ules. A. C. Llepe . . . . . . . . . . . . . . . . . . . . . . . . 26.337 Disinfectants. germicide. W. F. 111. McCarty . . . . . . . . 26.340 
1?f::���I�!1:1n!lg���·:r����b:�o1.h���s. ������.� �� Food. infants'. F. R. Scbmucker . . . . . . . . . . . . . . . . . . . . .  26,323 Glorlas, silk and cotton, and wool dress goods, silk warp, R. C. Perkin.. . . . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . .  26,316 Good •• certain named dres., Lelgb Mill. Company 26.314 Goolls • •  ilk and silk and wool dress, B. & B. Levi-son . . . . .  _ . . . _ . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.315 Hair dye, W. W. Scheftler . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.339 Hat •• men's derby. Crofut & Wbite . . . . . . . . . . . . . . . . . . 26.312 HOmlny. oatmeal� and sarnD and bluina, salt, and 
Ho���cl�ru"r;�������;,?t!1g�a��g�!�y Mciiii!(ii: �m Liniment, H. J. Hackett & Company . . . . . . . . . . . .  : . . .  26,338 Matcbes, Continental Match Company . . . . . . . . . . . . . .  26,327 
�:fcP;:.s�����B?H�W��&�lt. ������.� : : : : : : :  : : : :  �tu Meters for measurtnll water, Ilas� electricity, or other Huids. Buffalo Meter Company . . . . . . . . . . . .  26,<U2 Perfumery and perfumed so�P. J. L. Grossm��:129 26.330 Pbarmaceutical products for the treatment of cholera. diarrhea. and other diseases of tbe in .. testine •• F. \'on Heyden Nacbfoiller . . . . . . . . . . . .  26,333 Pills. Giant Oxie Company . . . . . . . . . . . . . . . . . . . .  26.335. 26.336 Rice. olives, oJive oil, peas. and musbrooms, J. A. McCalfrey & Sons . . . . .  . . . . . .  _ . . . .  _ _ . . . . . . . . . .  26,326 Soap. W. Dock & Company . . . . . . . . . . . .  _ . . . . . . . . . . . .... 26.331 Sugar. brewing. L. Norman & Companv . . . . . . . . . . . . .  26.324 
11'0�����na't�t

r
':30���r;:t

e
s, . . ��� . ��.��' . . ��?��$¥� 26,318 

�����!h��t;,hS:lk�r�l��P�g.ii�!n��!��.��·:. : :  : :  : : : : :  �!R8 
an� :���\fi� i�:lo�:g��:���j,ftri:t!�� ����[��i�ri�{ Issued since 1863. will be furnlsbed from tbls oftice for 
�} ct;::sj,a��i�t.��.r.'e�� ·::::Ilht� ��:nt ��� Broadway New York. 

( � n ll n d i n n  p n r ." U f  .. may now be obtained by the in­ventor. for any of tbe Inventions named In the fore. I'oing list, provided they are .Imple. at a co.t of UO each. If complicated the cost will be a little more. I!'or fnll In.trnctlons address Muon & CO., 361 Rroad ... ay, New 
\: orlt. other foreign .... tenta may alao be obtained.. I 

P O U I  If A I R 1 1 FT P U M P, lUm ·(. Clamplng .crew head not shown SCIENTIFIC AMERICA!', but I. uniform therewith In customer. wltb the + tamed with a common bevel. 

protected by nume'rous Amer;can and Forell'iO patent.. Cata· Let Into a rabbet Hu.h with the .Ize. every number containing .ixteen large page. full 
Tbl. department 01 our husiness will be under tbe per. = ���:: �o:�c�':��"l'n w��r�: of engravings. many of whlcb are taken from foreilln 

sonal supervision of Dr. Poble. the Inventor and pat·ee. .Izes. 6 Inch. 11.25, 9 lncb. 11.50, 12 Inch. ,Us. papers and accompanied with translated description •• 
THHEavIeNmGeEyeRSr BOuLIL-ldsl·nEgR,· 26Gl!lc·AortNITanDdtRJtL •• LN<12·'yor� .  The L S Starrett Co Mannfacturer of Fine Tools, THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 

� vn ... " 'I P. O. Box 13, ATHOL, MASS. weekly, and Includes a very wide range of contents. It 

THE " CLIMAX " pre.el!ts tbe most recent papers by eminent writer. In 
all the principal department. of Science and the Useful 

Press Arts. embracing Biology, Geology. Mineralogy, �atural 
History, Geography, Arcb81olollY, Astronomy. Cheml •• 
try, Electricity. Light. Heat. Mechanical Engineering. 
Steam and Railway Enllineerlng Mining. Ship Building, 
Marine Engineering, Photography. Technology. Manu· 
facturing Industrle., Sanitary Englneerinll, Ajltlcnlture, 
Horticulture. Domestic Eoonomy, Blograpby. MediCine, 
ete. A vast amouot of fresh and valuable Information 
obtainable In no other publication. 

and Moulding 
f?fdbin�e��o�� rorf�ct �:JI�;; place of metal .l'ereotypes. Also for making Rubber !'it amp .. , Shonld he In use In every printing oftlce. 

See SCI. AM" Dec. 30, 1893. Send for circular to 
T H E  J. F. W. DORMA N CO. � 1 "  E. German St • •  Baltimore. Md. Manufacturers of Rubber Stamps. Vulcanizers, Stereo­type Maclilnery and Supplle •• 

The most >mportant En¢neerina Works, Mechanisms, 
and Mannfactures at home and abroad are illu.trated 
and described In the SUPPLEMENT. 

Parson's Horological Institute.  

3cQool for lliatcQlIlaker$ Price for the SUPPLEMENT, for the United States, POSSIBILITY OF LIFE IN OTHER Canada, and Mexico. �OO a year; or one copy of the 
ENG RAVERS A N D  J EW ELERS. 

rw- Send flYr Catalogue and References. 

PARSON'S HOROLOGICAL INSTITUTE, 
PEORIA .  ILL. 

OlDER & W I N E  PRESS 
M AC H I N E R Y . 

POWER A N D  HAND PRESSES. 
(Oapacity. 10 to 1'lO Bbls. (n ten hours.) 

Send for 5()..page Catalogue. 
Empire State Pul ley and Press Co. 

FULTON, OSWEGO Co., N. y, 

World •. -A most Intere.tlng dl.cu •• ion of this much debated que.tlon by tbe "reat astronomer. Sir Robert Ball. Contained In SCIENTIl!'IC AMERICAN SuP. 
PLEMENT, No. 99�. Prlce 10 cents. To be had at this oftice and from all newsdealerl. 

THE FISHER 

Patent Steam Pump Governors 
For steam Pumps Working under Pressure and the 

FISH ER PATENT GRAVITY GOVE RNORS I!'or Steam Pump. filling elevated open tanks, are the mc:��;!'tt:,��=�le device. 
R E U VCIN G �AJ.VE". pr- Send for circulars and te.tlmonlals. 

F I !'4 H E It GOVElt � O lt CO • • 
201 8. 1st A venue. Marshalltown, Iowa. 

CR ITER ION MAGIC LANTERNS Stere�;:icons. 
on, Lime or Electric LiI!ht. Front of Lanterna eaaily removable for substitution of .cientlflc attachments. We make lanternl and viewl for all kinds of us .... 
nr- Catnloguu frt,. J, B. C O I.T "" CO,. 18 B .... kmRn !'it., !\ ew York. 
J8II La Salle St.. Chlc.a:o. IiO .BromfIeld St., BoIItoD. J3l Po& St.. San J'ranciJlOO. 

SCIENTIFIC AMERICAN and one copy of tbe SUPPLE. 
MENT, bot.h mailed for one year to one address for '7.00. 
Single cople.. 10 cents. A ddre.s and remit by postal 
order, express money order, or check, 

M U N N  "" CO., 361 Broadway, New York. 

--it--

�llilcli1l9 1;(litiou. 
THE SCIENTIFIC AMERICAN ARCH I TE CT S '  AND 

BUILDERS' EDITION is issued montbly. '2 50 a year. 
Single copies. 25 cent.. Thirty-two large quarto pages. 
forming a large and .plendld MaI'azine of Architecture, 
rich Iy adorned with ele!lant plates in colors, and with 
other fine engraving. : illustrating tbe most interesting 
example. of modern Architectural Construction and 
allied subject •. 
A .peclal feature I. tbe presentation in each number 

of a variety of the late.t and best plans for private re.l. 
dence •• city and country, Including tbose of very mod. 
erate cost as well as the more expen.1 ve. Drawings In 
perspective and in color are given. tOllether with Plans, 
Descriptions. Location •• Estimated Co.t. etc. 
The elegance and r.heapne •• of thl. maguiHcent work 

bave won for It the l.al·",e�t (;h'cll iatioll of anJ 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU V NN "" CO •• Publi8 .. e ..... 
361 Broadway. New ¥ol·k. 

© 1895 SCIENTIFIC AMERICAN, INC.



APRIL 13, 1895.] 
Fotmdeti br M"t7lew CcIrev, 1'181i. 

HENRY CAREY BAIRD It CO. 
llillUSTRIAL PUBLISHERS, BOOKSELLERS & IIIPORTZRS 

S 1 0  Wal nn t St .. Philadelphia, Pa ., U . S. A . 

pr Our New aud Revised catalogue of PractIcal and 
1i:::r'b\�'i.��,

k
�hS: rffoT:' ���e:f'� ':,���bb���:'J��c'i� 

ence applied to tbe Art
� 

sent free and free of pos� 
�g�n

e In any part a the world wllO will furnish Ii 

FUNDAMENTAL P R I N C I P L E S  OF 
Buolne •• ; 'l'helr Application in Practice.-A lecture de­
l ivered in the Sibley Col i ege Course by 1.'. Dunkin Pareto 
A very intere.tinl< presentation of the subject, full of 
,.rll.etten.) 8u�lle8tiond as to the condltions necessary to 
ohttun busi ness and profe8�iona] success. ContAined in 
SCl E"TIFIC AMERICAN SUPPLlm �NT, No •. 998 and 909. Price 10 cents eacb. '1'0 be bad Ilt tbls olllce and 
I'rom all newsdealers. 

WAT E R MOTOR CASTINGS Pi 1/16 Horse Power. 
. ' A. F. W E E D  & CO.  

. . . " , 1 06-8 Liberly St. ,  New York. 
'. '",'' ' pr- See iUUBtratea notec., page Ui6, 

SCI. All., March 9, 1896 
. Gas EUII"I I1 1' Ca"tit'lI"s, Boilers, . 

Eoaines, Dynalnos. etc., e l c. 

Experimental & Model Work 
E. V. BAILLA RD, J06 Liberty Street, N .  � 

T POWER LAT H E S  
Far'Eltctriclll "fill Ex­

perimental Work. 
GunsmithB d: 7bol ���iiii�;;::;,�j� Far �I 

Shop Work. 
Hlgb Grade Tools ;  

P81'Ior In constrnctlot�t�:t ?�Ign,::; lathes made, and quality consider� the , cbeapetlt. ,st'l id ,for catalogue and price,. W. 1'. &: JO'RN BARNES CO., 1999 Ruby St •• Rocldord. m. ---------�--:.--=-----.:.....-
ICE M A t: H I N E8. Corliss Enll"lne ... Bt'ewers' 

a l l d  Rot t l er .. ' Illacbinet· y .  THE VILTlm 
_ ___ MFO. Co., tI99 Clinton Street, Milwaukee, Wis. i MACHIN ISTS'  

LAT H E .  
Latest Improvements 

New llt,..les. 
New Prices. 

GrowlllJl! rapIdly In Send jor Catalogue A. favor. 
A meri cau Wateh '1'001 Co., Wai tha lll . III ass. 

Little G iant Dri l l ing Machine 
W I T H  STRAIGHT TA BLE. 

Iln rnished also with ",,"i tl ll"ln. table 
Arranaed for botb Hand and Power. 
Drills from � to 1" Incb bole. 
Drills to center of 14 Incb circle. 

��I
:a!S...\j"u�=��t ':,'l:

u!'l!rl'nJ;�� spindle 
Feed bas a run of 4 lncbes. 

lIT Sena jor juUlI lIIUBtt'afea CataZoQue, 
W E L I.S BROS. & CO., 

P .  O .  Box B, G reenfield, Mass. 

A .• FIBEI 
Manufactory Established 1'101. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RUL1IlRB, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, - • - New York, N. Y. 

IU auufactory Established 1'101. 
The United 

Autographic Rogister Co., 
1 48- 1 64 Monroe St. Chicago 
REGISTERS LEASED ��s� 
of less than :3 cents per day. 
OR SOLD at from $15 to $50. ���� 52000 in use. Made 
fn '5 styles. Send for Circulars 

BEWARE of Infringements. 

E X P ERT M O D EL M A K I I I . Esta�hed 
J. C. SEYL, Prop. ChI!l8KO Model Works, Chicago m. 1'/9 
E. Madison St. Write for Catalogue of Model Supplies 

WELL DRESSED MEN 
, wear oll1y merchant taIlor mll4e clothes. 

A Tailor-Made 
Suit For 
510.00 

We'll make to yonr measmeaFIOOIl 
Ol" Back Suit of 

A.LL WOOL GOODS 
equal to any tailors .18.IMJ garment for 
RQ,OD. Other Sulta and Tronsers just 
as cbeap, We save 60 per cent by 
�l�fil!�l�� ��:,�g:rLct

fro
m 

All goods sent C. O. D . • wltb prlvl181!9 
of :�FW'!I�':a be��re ;':,i��'L:'=: 
";end tor sampfes of cloth and fuU 
particulars, free. 

LOUIS )C VEHON, lailor, . Dearborn St., Chi .... 

� , ieutii i, �lUeti'Ju. 
D A I M L E R  M O T O R  C O M P A N Y  

B U I LDERS OF 
Highest Grade Single and Twin Screw La�nches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec­
tricity • No steam or naphtha under pressure. 
Run on one pint of gasoline per hol'8e power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

W- Send for I l l u st rated Catalogu e a n d  P rice L ist. 
W O R K S, " S T E I N W A Y,"  L O N G  I S L A N D  O I T Y, N. Y. 

High B· I �"" Or.de lCYC es 
Shipped anywbere 

C.O.lJ. Saving yon 
E�IfiOi;;;:::U������:';r_.iO 

tali • .&rllapea' " " 1.00 
-' " " ,,".&0 
,10 I· " '10.. 

Latest models. wood orateel rima; pneumatic tires; weight IT" 
to 30 IbfJ. ; all Bt1.lee and prices. � i1la.tratcd eatal�ue ftee. 
Cash Buyer. Unlon,182 W, VanBuren St.B 131 ,chicago 

T Y P E W R I T E R S. 
All makes balf-prlce. Rebuilt to equal new. Sblpoed 

wltbout deposit to responsible parties In all parts of tbe 
world. Unprejudiced advice given. Illust'd cata. free • TYPEWJU'l'EIl t 45 Libert, Street HEADQUAIlTEJUlo, f New YOrk, U. S. A.. 

Tho TYDowritor 
EXCHANGE, 

8 Barclay St" New York, 
We will save you from 10 to 60 per-cent. on Typewriters 
of Iill makel. 

pr- Bena jor catlllogue. 

Alexander llcAdie, A valuable paper diocussing tbe 
elllc.ency of IIgbtnlng rods and ttie proper method of 
erecting tbem. Contained In SCIEIiTIFIC AMZBICAN 
SUPPI.EIIENT, No. 998. Price 10 cents. To be had at 
tbis olllce and from all newsdealers. 

..... " WOLVER I N E "  ..... 
GAS &; GASOLINE ENGINES 

STATIONARY A N D  MARINE.  
Tbe .. Wolverine " Is tbe only revers-
m���1::r"t:r'.e:�¥o��ts �::;. ��I;" 

..:fe�
I��:::arby 

Ab-
WOLVERI N E  MOTOR WORKS, 

2 Huron St., G rand Rapids. Mich. 

B I -SU LPH IDE for use I n  tbe arts, Killing Insects 
tm��"

G
:!.

n, 
C�'a:��� An­OF  CARBON E. R. TAYLOR, Cleveland, Oblo 

239 
PROPOSALS. 

p���.���t �i!t ����<:u� <:.r P::'��::;�f. 
master, West POint, N. Y., April 4. lIl9D.-Sealed propos-
�J�WlJ'Jh�'t.w�:ts��1o:'tt�sC::�'i".:c'ttgn no't� 
Memorial Hall. Plaus can be seen and forms and speci­
flcatlous obtained at tbis olllce or at tbe olllce of Messl's. 
McKim, Mead and WhIte, Arcbltects, 100 Fifth Avenue, 
New York City. Th� Is reserved to reject anI and tl�::�s. J. B. INGJ!lR, Captaln andA. Q. M., 

10 .. -
](a"'. Photps while ),011 smOke. _ Put whltq paper In Olgar Holder and In 1 minute take out beautl�!!.!I 

developed picture. Holder and . nice undevel0.re.on& 

r::�:sJr?ltr:'��I:1i �&��Z�;r�l.u
'l!.

fY': �In. 

V8u USE I R I N DSTO I E S ?  
U so, we can supply you. All sizes 
IlI o ll ll l ed and U ll l ll u u ll l e d .  always 
kept In stock. Remember, we make a 
spectaltyof selecting stones for aU spe. 
Clal purposes. pr- AIlk jor catalogue. 

'l'he ( : I. EVEI,A N D  STO N E  C :O. 
2d Floor. Wilshire, Cleveland, O. 

MATCH $ MACHINERY. 
��Ji'f!�:r:s Bc..�rr.,"J:eooXlf'ti:e��p��P�: 
Reece'. Pat. Hand Bolt or Screw Plate 

Bet14 jor new Catal. oj 
Edw. J. Reece, Manut., 

!!IOI .I I) A N \) 1'1 1' 1 . 1 '1'. 
. Ot character and at price to suit . . tbe most critical buyer. Dealers 
.' In shafting will consult tbeir . OAFETY THRUST COLLAR. 

, 't'\��tfti��t� for Price � • 

H 0 C K Made of Large Blocks of Emery Set in Metal. THE GoUVERNEUR MACHINE Co., Gouverneur, N. Y. 
Fastest Grinders known. Can grind anything 

THE H Y PNOSCOPE for pbyslclans, dentists, In· 

E M E HY N O  P I C K I "" G  
vestlgatorsand stndents of 

., • tbe occnlt, proves bypnotlzatlon possible In all cases. 286 
Mac1e Sharp. Stay Sharp W1:I���:l:f.�0i11fp:i� M:, ��"f�l.Ful����'� StEla: ;:!::a-:::.u�:ubrs. THE OBER LATHES 

Sturtevant Mill 00., Boston, Mass. MILLSTONES • •  ::,�:u:��:et"H:-m��r:�:: 
ger, FlIe, Knife and Cblsel Han-$24. An 8 Light, 1 6  1 0  Volt dles,Whlllletrees, Yokes, Spokes, 
Porcb Spindles, Stair Balusters, 
Table and Chair Legs and otber 

::::= Irregular work; 
MESSRS. MUNN & CO o . SoHcltors Patenteil. pr- Set14 jor Circular A. 

��,J;�=�n��:: �erl'=!� r: The Ober Lathe Co .. Chaarin Falls, 0 . ,  U . S. A .  

one . may quickly ascertain, free, �t!tl:�/��:'r.. ,,=br� . mmunlcatlons strictly conflden-
t:� to "'ob':!l:.d�� :nr-r!:.ts and 

PATENTS 
taken througb Mnnn & Co. receive 
r=-

al
���

i
(:M�n'J\� S::::��c :a�-

elegantly Uinstrated, bas tbe largelil Circulation of any sclentillc work. IS a year. Specimen copies free. 
Address MUNN /I; CO., 

New York, 361 Broadwa;r. 

�5HAND BONE SHELL AND 
C. ORN MILLitor Poutr)'men. 

CIrcular and testimonials Free. WILSON BROS., Easton , Pa. 

r.,�Lwt;:B���:i'.1::�n��r:JJhO�t'tbe°ir�!'d 
��rg:Jk �.r:.:'l.�:� Cf���he: ::::. �rt"\�::f:; 'I' flof", P u m p  .. , and lli aehillery generally. Besides 
banDIt extensive show rooms, a competent stall' of_prllCo 
tical representatives and travelers are employed. Rep)y ! with full particulars to Bell's Asbestos Co •• Ltd., South­

, wark, London. 

SENT FOR EXAMINATION BEFORE PAYMENT 

II Cyq�J'I�i�:£�:E�:f:� LADIES' direct from factory tort5O 
Illustrated catalogue explains our new plan, Send tor 
It. f.S. WATERS An., 1 66 W. WAS\I.BTO.ST.,IIII--'",�_ 

SINTZ GAS ENG INE  CO .  
GRAND RAPIDS, MIOB., 

U. S. A, 
Manufactnrers of the Sl lItz I'll n ­
t10nllry all li lll arh.e (;a. and 
��n;o::)lI�'::·imf'j\=�� 
Lljrbtlug. Runs wltb manufac­
tured or natural gas - Boats and 
launcbes. Prices WithIn tbe reach 
of all . pr- BetI4for C"taIof/1U. 

Mentlou tbls paper. 

AGENTS S751.���� 
using or seiling PRACTICAL 
PLATING DYNAMO. Themod· 

method, IlHd. in all factoriea 
Platel gold, 

"':>Ill, "" " ._._::" ". �eto: :�;�!:�ci 

TURBINE 

outflt.a tor 
aizea ; alway. 

, ,�:::""_�c .. --: :--.;,,,, __ D�O ;r.:tt:: 
makpr. 

Ohio. 

W . T E R W H F E LS. Set14 tor Pamphlet. ,lAMES LEFFEl. & 00., Ilprlnclleld. Ohl ... U. '" A. 

THE "MUBSOB" TYPEWRITER 
This llllLChlne is an .. evolution," tbe outgrowtb of years of experience and the 

best resulta of scientIfic work. Its 
I!

lnclPIe& a
yr

..l at once to the 
ed'=II,::,::::,cied.I�� ttnf-!':;.:I'U1eY' R�:::r.

ae" 

INTERCHANGEABLE STEEL TYPE WHEEL, 
IUIf -=:�Le ��a:81�� �b�:ri: �tt:r:.tb�Welgbt, with carry. 

HiIIlwt Meclal Awaraea, World', FIIw. Chicago, l8IIGI. &nd jor cireular ta 
The Munson Typewriter Co., 1 7 1  E. Division Street, Chicago. III., U. S. A. 

MANVEL WI N D .  M I LLS 

O
wltb Ball bearlllJl! turn­
table. Galvanized Steel Mill. and Towe .... 

Your address calls for 
balf-tone elll(r&vlngs. 

WILLIAMS MFG. CO. 
Kalamazoo, M i c h .  

1 8  ....... ,. 8t., N ew  York. 
18 So. ...... & S&., • 1100_ 

SANITARY SOAP VASE 
PREV EN'r� diSease, waste, pilfer­
Ing of soap, clogglllll of waste p�s, 
s
'1'J ��.�'Yib�"e:1cl=" =. ds:'; 

pure soap. 
7'" . Onlll Oltan, Banita"" ana Safe 

'way to 'USe soap. 
Agent. Wantea. 

�RllitRry Soap Vase Co •• 

Aqueduct Bldg., RoCHESTER, N. Y. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages, com­
prising. probably, tbe most extensive variety of stand­
ard, practical, condensed luformatlon ever furnished 
to the public for so small a price. only 25 cents. 

Among its contents are : The Last Census of the 
Uulted States (18\10), by States, Territories, aud Coun­
tles l Table of Cities bavlng over 8,000 Inbabitant" 
lIIap of the United States -miniature outline ; Tho 
Patent Laws (full text) ; Tbe Trade Mark Law (full 
text) ; The Copyrlgbt Law (fnll text) : Tbe Principal 
Mecbanlcal Movements-illustrated by . 160 small dla­
lII"ams-of value to inventors and designers of mechan­
Ism; 1ledallion Portraits of Dlstingulsbed American 
Inventors ; Valuable Tables relating to Steam, Elec­
tricity, Heat, Metals, WeIghts, and Mell&nres. 

pr- Sent b!I mail to any addre88 on receipt oj price, 

�3 cent •• 
MUNN &. CO •• PublisheR, 

361 Broad_y, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.



�llverti$emenh;. - --------------
(l it II I :0\ ..\  It Y ll A 'I' E S .  

I II ", i d e  P n � e .  t' n c h  i l l !Ole l ' t i o u .  - 7 ;)  c e n t M  n l i n e  
B n e li J) u :: � . t" ll c h  i l l !'Oi t' l' l i u n .  - - $1 .00 n l i n f' 

IIJi""" For �Hl m e  classes of Aclt'ertisentents, Special and 
l1 iyll a rate� a n'  req tt i rfll .  

T i l l' aUi l v e  are eharjre;:;. per agate l ine - about eight 
word� } l I ' 1' l i n e. 'l' i l i �  ll t l t i e e  � l1 o w �  t tJ e  widtlJ 01' the l ine, 
ulld b ::,ct i n  al!a t c  t Y !J c .  EIlJ.!'l'uv i u g s  Illay h eat.! aever­
t J �PJ l IPl lt:-: at t h e  !-'U1ue rate per ul!ate l i ll e .  uy me8!mre­
l I I e l l r , as t.h e  l etter pl'e�:-: Advertisements mUst Le 
rCI'l' i \' p t !  at P u u i i cat i l)1l Office as early as Th ursday 
I l lO f l l i l lg" t o  appear i n  the followin,ll week's issue. 

KEUF FEL & ESSER  C O . lr-'1;�; t���e�ll� N . Y .  
BHAX{,l I E :-o : 

III :Iladison St.,  ChictlJ!o. iC� I .ocust ::' t . ,  St. LOll i s .  

Drawing rI aterials 
};S!'lcr's Patent P i v ot J o i n t  C(Jm pa:-ose�. t h e  acme of 

Vt'ri'ccl i 01 1 ,  s u p e r i o r  to a l l  olli e I' p i v o t  joints.  Handsow e 
twelve page VUluphlet " How t o  �e l ect Drawing IUstru ... 
l
_
ll

_
e_ll_t'_. '_' s_e_ll_t _f l_'e_� on a pp_h_· c_a_ti_o_ll_. _______ _ 

.......•........•...........• , ........ . i� $85 AND $ l ()O � 
i �ing of }\II ftoad$ . . i • • • • 
: FiVe: M O D E LS-LADIES' AND MEN'S .  : 
: We�ht�. t8 lo 25 pounds. : 
• 40 Page (.1.la1ogue sent ror poslage. • i RIOt � MON�RCH ��� KttP IN mONT i 
: : 
: MONA RCH CYCLE co. : 
: C I 1 I CAGO. u. S. A. : 
� . 
• BRANCHES

! New York. MemphIS, Detroit. Denver. Salt Lake • 
: ! City, San FrancIsco, Portlana, Toronto - : 
................... . . ............. ..... 

G A R D E N I E R ' S _ Ready May 1 s l .  

Ready Help for locomotive Engineers 
rl'his little Book is one of t h e  most practical works 

ever p u b l i shed. on the subject, with a great amoun t of 
i n form a t i on o f  i mmense vallie to Engineprs and }I'ire. 
men. Price 81 . 00, post paid,  tu any address all re-
ceipt of t�\iiAR O  M E E K S ,  P u b l i s h e r .  P h i lade l p h i a ,  Pa. 

The New Model 

�mingtQn 
� o .  ' Ij'>pewri ter. 6 MATC H LESS C O N ST R U CT I O N .  

U N E Q U A L E D  D U R A B I LITY, 

U N R I VA L E D  S PE E D. 

M a n y  Nota b l e  I m prove m e n ts .  
S E N e  FOR I LLUSTRATE D CATALOGUE. 

WYCKOFF, SEAMANS & BENEDICT, 
327 B ROADWAV. NEW YORK. 

The 

MR. BOOKKEEPER. 
do you know what the Comp­

tomHer is  t It co�ts you nothing ;,(:1 t���tO��.��l l�ardlll�.!:elft ���u��! UCl'lI racy, is twice a:' rapid as tho 
bp:-;t accountant and relieves aU Iwrl"OUS and mental strain. 

Write for Pamphlet, 
F E LT &. T A R R A N T  M F G  CO. 

�2·56 I LLINOIS ST . •  CHICAGO. 

American 

Bel l Telephone 

Com pany, 

I 25 Milk Street, 
Boston,  Mass. 

T h i s  C o m p a n y  O \\' n s  Letters­

P a t e n t  I'\ o. -I G 3 , 5 G 9 ,  g ra n tcd 

t o  E m i l e  B e r l i n e r  l'\ o \' c m ­

b c r  I i , I S 9 t ,  f o r  a c o m b i n e d  

T e l cgraph a ll d  T e l e p h () ne, 

c ( ) \' (� r i n g  a l l  f o r m s  o f  

M i c ro p h o n e  T ra n s m i t t e rs 

o r  co ntact Teleph o n es. 

.---.---.--_-�- - . . .  _ , , _ . , _  ... -.-.---.---.-... -... - . _._1 

$ t itu t i f ic !utttitau. 

You Haven't  Wings 
but -

You can fly (almost ) if  you ride a Victor 
Bicycle weighing 1 9  pounds, 1 5  ounces. 

The l ightest weight high - grade bicycle 
on the market.  Try it .  

Weight reduced by accurate tests made 
by the wonderful Victor Dynamometer. 

OVERMAN W H EE L  CO. 
Boston.  

Ma.kers of  Victor Bicycles. 
New York.  Detroit. 

PACIFIC COAST : 
Denver. 

Portland. San Francisco. Los An geles. 
------�--------------------

1)4 to 50 II.  P. � t e r l i 11 "" I I I . ,  P. O .  Box � I � Is where you Jlll1::it. audl'e::is for 

.. . . 

printed matter and informa-
_ UOH regarding the 
. '  - Motor of the 19 th Century, 

• 
- _ Used any place, by any one, 

�', - .. l\lany i��:t��:a�
rpose

. 
� .  ..... =-=-:s O n l y  one original . 

E��=��i:'ITJ�������T' Charter Gas E ng i ne C o .  

$18 buys a beautiful little Calloe ; or $125 a Ma niflcent P leasure Boat for 
IT !e'lirl jur 6O-Jla{1f. iZZu.-s ca.talog . 
J. H. RUSH'l'ON, CA"TO", N. Y. 

M ETA L 

BALL UEAltlNG AXLES AND RUB-

S! N:f. 

ber 'l' i re � . - :\ p a j H ' !' read h e f o r e  t h e Carri age B u i hle n'l' 
N a t i ( ) u a i  ( 'O! l v t' 1 l 1  i n / l ,  P h i lade l ph i a .  ( I c t o ll e r ,  I SH4, � h o w _  
i l l l!  t h e  ali '" a l l t :u.w t o  be der i v ed f r o m  t h e  l l�e o f  h a l l  
bea J' i ng� a l l d  pneu mati c ti res i n  r o a d  veh i c l f'� . Con· 
tnmed in �( ' J E �"I' I �' I C  A !\I I�H I (,A N S ( l P P J . I'::'IU: N 'l', N o .  
n o � .  P l' i <.'(! 10 ce l l t s. 'ro ue had at t h i s  offi c e  and from 
a l l l l e \\'�dt-'aler..;, .  

DO YOU WANT A LAUNCH ?, • 
That you can run 
yourself. 

That is Clean 

That requires 

neither Licensed 

Engineer nor 

Pilot. 
SemI IU ce1l t stamp for Ill u::;trated Catalogue o f  

� _____ THE ONLY NAPHTHA LAUNCH .  
GAS EN G I N E  A N D  POWER C O M PANY,  1 8 5th St . ,  Morris Hei ghts, N ew York C ity. 

A re Warranted the Highest of all 

H igh = Grade Machines Built in the 

World,  Regardless of Price. 

Jii'"' Catalogue Free. 

, • 
, 

O n r  t'aciJit.if'S are t h e  Best in t h e  World for the 
Proliuetion o f  t h e  }1'i n est POBbible Results. Every 
)lac h i n e  Ful 1 y  Guaranteed. 
2 1  lb. Scorcher, $85.00 
Ladies' 2 2  lb. , 75 .00 

I N D I A N A  B I CYCLE C O . ,  I N D I A N A P O L I S, I N D. ,  U .  S .  A. 

IApRIL 1 3 ,  1 895 

------------- - ----------E M  E R Y • �hIf;;!� a�Jt
e

�;illd���I,1
d

�� pn��: 
Quick process and l arge stock, Wben in a h urry. 
buy of 'r ll E  TA N Pl' E ( � U "  NEW YORK Cl'l'Y, 

CINCI N N A 'l' I .  and STROUDSBU R G ,
_

P_A_. 
_____ _ 

At a P ·  Bicycles, W!ltches. GUllS, Buggies, H!lTness, 
S f'wing :'1l achinf'P.Orj!:1Il8. Pbnos. �lIlep,Tooll rIC 0 �cale8 of all v!lrietieoJ :tnrl 1 001 1  othe

.
r articles. U Li'1ts free. CHICAGO SeAI.1!: Co. , Chicago. 1 1 1 .  

I lH��I�.���!,!��.I��� CO.' : 
' I  . <iravlty Ret�" l SPECIALTIES 1 Pressure.RedUcing - , ) System. -... ' _ ..I. Valve. I..... _ . .., 

...... _FIIt .. ., ""' �,.� . " N Ofr\.a. ___ .. ........... 
_ • -.ftCI r.,. Clteul3t • • 

$6.00 K DO A K S  to $100.00. 
The l ightest  and most practical cameras for hand 

or tripod use. An i l lustrated manual, free with 
every Kodak, tells how to develop and print the 
pictu res. 

Eastman Kodak Company , 
! Send for � �Catalouge·Z Rochester, 

N. V. 

'GENTS WANTED FoR. FINE TOOLS IN EV£RYSHOP; 
" CAT:t'g�J�1t (;.H.BESLY & (;0. 

'ANDAGENCV. CHICAGO, I LL.U.S.A.-

I DE' • 
BICYCLES. 

'Ve g uarantee a gain i n  power 
over other cran k s of 12 per 
cent. with equal pedal forco 
applied.  

E l l i ptical cranks made to tit 
all  make� of wheels. 

Catalogw'-iimall, 2 cents ; large, 4 cen ts. F. F. IDE M A N U FACTU R I N G C O . ,  • - P E O R I A , I LL .  

MAN UFACTURE OF BICYCLES.-A 
very com prehe n � i v e  art i e \ e � l v i n J.!  t h e  deta i l �  o f  COTl­
struction of every part of t l l e�e v eh i cles.  W i t h  15 cn­
gravinJ.{�. C o n t a i l l ed in S(' I E :\ ']'U'IC A l\l E H I C A N  S u P· 
PLF.:\{E�T. No. !tO�. PriCe 10 cents. 'ru be had at t h i s  
o ffi c e  a n d  from a l l  newsdealers. 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL I R O N  TOW E R S  
PLAIN 

ALL WOOD TOWERS. 
ElEVATED TANKS 

for A utumatic Fire Sprinkler Plants. 

L o u i s iana Red Cypress Tanks 
a Specially. 

W. E .  CALDWEll C O . ,  
2 1 9  E .  Mai  n Street , 

LOUISV I LLE ,  Kv . •  U .  S .  A .  
ll yo1C wa ut the best Lathe a n d  Drill 

CHUCKS �;;:oi!�!!!!o, WES����'r'S. 
S t  ,,' 0 1'L g e s  t 

�:�'iJl; 'a;���t�; �r.;§�'8!J 
awl ])Il 'rabH· 
i t y, (,lI eap li n d  A c c u ra te. 

'0 •• n H �· i d a .  x .  \' •• l - .  �. A .  
in Ell glisll . Frenc h ,  :-Ipall 'i. ... h or German. 
A T  COLUU llI A N  �XPOSI T I ON, 1893. 

�· BICYCLES tU i lt like a Watch • . • • 

. . •  The ST RONGEST, LIGHTEST, and 
FASTEST Bicycles in the World • • • • 

1-;11'(1(1 1 1 (,  Cuta logue ,Frec on request . 

STERLING CYCLE WORKS , 

236-240 Carroll A v e . ,  D 1 ,  CHICAGO. 

R R I N T  I N G SC��'� I�::��,��rs 
M."hinery, Tool.,  0 U T F I T" . Inks anu Type. 

G O LD I N G  & CO.,  1 7 9  ft. H i l l  S q . ,  Boston , Mass • 
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