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THE MANCHESTER SHIP CANAL. 

We devote considerable space in our present number 
to illustrations of this remarkable enterprise, which 
justly ranks among the grE'at engineering works of 
modern times. 

The bird's eye view of the canal and the adjacent 
country through which it passes will give a fair idea 
of its locality and the difficulties which were encoun· 
tered in its realization. We are indebted to The 
Graphic, London, for our bird's eye view and to Black 
and White for the other illustrations and many of the 
following particulars : 

The cost, after various careful estimates, was origi-
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nally fixed at fifty milliom; of dollars-$50,OOO,OOO l but 
the construction has actually required $75,000,000. The 
work is now practically completed and was thrown 
open to the trade of the world on January 1, 1894. 

The first turf was cut by Lord Egerton in 1887, and 
a l&tle less than seven years have been occupied in the 
construction. 

The Manchester ship canal is 35� miles in length 
and will have a minimum depth of 26 feet. The mini
mum width at the bottom is 120 feet, and the average 
width at water level is 172 feet, so that two large ves
sels could easily pass each other on the way. All 
bridges that are not swing bridges have a clear head-
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way of 75 feet, so that the largest vessels may easily 
pass up and down. The (lanaI emerges from the Mer
sey estuary at Eastham.

· and in its course to Man
chester rises 71� feet. To accomplish this there are 
fivE' sets of locks. (Our illustrations, we should men
tion, are from photographs by Mr. H. Garside, of 
Manchester.) As far as Runcorn the canal skirts the 
estuary of the Mersey, a -distance of about fifteen 
miles iQ. a direct line ; thence it strikes inland and the 
nature of thE' work becomes more' that of canal engi
neering proper, while in the lower reach it more re
sembles harbor work. consisting largely of sea wall. 

(Continued on page 152.) 

THE MANCHESTER SHIP CANAL-THE NEW DOCKS AT MANCHESTER. 
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THE MANCHESTER SHIP CANAL-THE LOCKS AND RAILWAY VIADUCT A'J' IRLAIt. 
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THE TIF.FANY GLASS EXHIBIT. lIaltl. 

During the last few weeks an exhibition of colored The last Bulletin of the Bureau of the American Re-

glass work has been open to the public which has ad- publics, just issued, is devoted to the subject of Haiti, 
mirably illustrated what may be' fairly termed a typi- which, along with its sister republic Sa.nto Domingo, 
cal American industry. The' Titfanv Glass Company covers an island that, for 'several reasons, is said to be 
have installed in their rooms in this city the leading materially and geographically, as well ali historically, 
articles of their Chicago exhibit. These comprise, as one of the most remarkable places in this hemisphere. 
the main element, perhaps, the beautiful colored win- At whatever point the island is approached from the 
dows, although the use of glass mosaic in the way of sea, it looks, when seen from afar, like a huge mass of 
pavements and screens, and in altar construction, was mountains running in all directions, all jumbled up 
equally interesting. and seeming to come right down to the water's brink. 

In the old time methods colored glass windows were It was for this reason well named by the aborigines 
made from flat colored glass. This is cut· into pieces Haiti, which signifies a mountainous country. This 
of proper contour according to the design to be repro- island was the sixth point of land discovered in 1492 by 
duced, and is then put together with lead strips. Columbus, during his first voya.ge, and was named by 
These strips are H-shaped in cross section, the glass him Hispaniola. He found it peopled by about one 
panes entering the grooves. The strips after introduc million natives, the gradual destruction of whom has 
tion of the glass, around which pieces they are closely been so complete that not a trace of Indian blood is 
bent, are soldered together at their intersections. Thus found on the island to-day. 
a design is produced all in fiat transparent pieces, Everywhere on the coast are bays and inlets, many 
which are naturally of the most varied sizes and of which afford safe a.nchorage for vessels. There are 
shapes. The design is traversed in every direction no less thau eleven ports open to foreign commerce on 
by the lines of lead, which have become one of the the ' Haitian side of the island; three or four others 

THE ARCBITJ!lCTS AND BUlLDBRS lilDITION OF THB S.ClBNTflI'IC AMBRI_ t . I h f '  1 II d CAN Is a large and splendid illustrated Per!Odl� Issued montbll.
' con- ypICa features of the objects. w ere orelgn vesse s are a owe to take cargoes, but 

t':::�":� i!<;'U'Ia,:;!=�:;��� ""i�e���ercot'!"��lia'ied
e�t'li In the Tiffany windows a most interesting departure not to clear for the high sea; and a large number of 
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b:ma�i!.n:;l2����gl=p��=d: from this is effected-the use of thick wrinkled glass smaller ports open only to the coasting trade. There 

l�ilJ�;J':"\fZ��;;'t::��rld�astbe largest circulation of any arebltec- is adopted to the greatest possible e:rlent, and windows are three rivers, properly so called, and forty three 
Single copies 25 cents. By man, to any P&rt of tbe United State� Canada which as art obJ' ects fairly compare with the finest 01'1 rivulets. In the interior there are some quite large or Mexico, f2.00 a year. To foreJgD PosiaJ Union countries, e3.w a year. 

Combined rate for BUILDlNG EDlTlONwltb SCIENTIFIC AMERICAN. to one paintings are produced. Some notes of the mechanical lakes, the waters of which are often very deep. There 
��'1:::e.r-�e "r�"Wmlri'J��J'oO:� CI��:k��W�"o��':J �::: process followed may be of interest. are several great plains in Haiti, all remarkable for PLEMEN'r, $9.00 a year. To foreign. Postal Union countries. moo a year. 

!Spanisl. Edition 01 tile �clenlUlc Amel'ican. Frolll the factory of the firm glass sheets of various their fertility and productiveness. 
LAAMEBICA CIBNTIFICA B INDUSTR.uL (Spanlsb trade edltlon otthe colors, opaline, enamel white, and of every conceivable The climate is wholly tropical, and, to some temper· 

SCIBNTIFIC UlIlBICAN) Is publisbed montbly, uniform in size and tvpo- t ' t . d Th' .. ' la ' t aments the blaZI'n� sun and the nceas' h t grapby with tbe SCIENTIFIC AMERICAN. Every number of I." .� men�" Is In , are receIve . IS comes In Irregu r pIeces. wo , . '" ' U Ing ea are 
profusely illustrated. It is the 1Jnest sc1entilip Industrial trade paper I or th-e f et m' d· t d h ·t rf well nl'gh I' utolerable priuted In tbe ilpanlsb language. It circulates througbout Cuba, tbe West . ... e laIDe er, an as I ·s upper. su ace . 
I!,dles. Mexico Central and Soutb �er1ca, Spain and Bpaulsb posses- deeply wrinkled It is as if one poured out lead upon The most common ailments are fevers, almost all of s,ons-wberever the Spanlsb language 111 spoken. $3.00 a year, post paid to • 

any part of the world. Bingle coP����o . 
.sP:iJ\���l:�us. It mal'ble slab and then trickled more lead upon the a. bilious type. well understood and not regarded as 

IT Tbe satest way to remit Is by stal Ord� :X�':"J;,o::; o�� surface of the cong�aled mass. The different colors of serious or dangerous. Yellow fever, which is consid-
��.

or bank cbeck. Make all relll1ti:::oes payablefo order of MUNN glass have each theIr number. ered infectious, but not contagious, is exotic in Haiti. 
ITt 

Readers are speolally requ ... ted to notify tbe publlsbers in caae of A design for a window as handed to the workman All fevers of the typhoid type are very rare, and pul · 
any allure delay, or lrreIIularity In receipt ot papers. . . 

tells him what colors to use. He attacks his stock of monary disease is almost unknown. Acute dysentery 
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glass, picking out therefrom a piece of suitable color. and other bowel troubles are very rare, and so are' 
This is not all; the wrinkles must accord with the de- Bright's disease and other kidney troubles. 
sign. Thus if the dress of a female figure is to be re- Mining interests have hitherto been wholly neglected 
produced, one piece of glass after another must be ex- in Haiti, and her resources in this respect ' are kept in 
amined until a proper lay of wrinkling is found. The the background and seldom referred to. Nevertheless, 

Accident, peculiar sawmill . .. .... 1M Inventions pusbed by Americans 148 portion of the glass suitable for the purpose may be I'n it is well established that gold, platinum, silver, cop· Agricultural inventions, recen t. 156 Inventions recently patented .. .. 156 
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�notes on the dome.tlc ....... 1M t::�e�I�'t.��.������:::.:::::: � g lazier's diamond the piece to be selected is scored sa , l umen, e c., eXls • ome 0 em probab y in 

�::���.��� .���::::::::::::::::: Ht Me�::�.���:.�?,::������.I� 151 around, and with a pair of pliers the workman breaks quantities that would make the production of them re-
Countlng,corlousIndlanmethod Notes and quer!es .. . . .. . .... .. . ... 156 away the rest bit by bit, until he has left the desired munerative. 

ot . . . . . . . . . . . . . . . . . . . . . . . . . . ..•.. 148 Pateuts �nted, weekly record. 1M T Crank motion (5869) . . . . . . .•. . 0 • • • • 1M Pbonograpb. use of the . . ... , .... 148 part.. ,The glass is so roug.Q. and strong that a clean he present population of Haiti is estimated to be 
Dlamond,II.IlOregon .... .... .... 149 Pneumattlltubes In Cblcago .. . . .  161 . ' Ii  t . h I Disinfectant mixer, Graves" . .. ; 148 Pottery kiln, Hawtbom's ..... ... 148 I dIamond cut cannot be made. In this way the pieces somew it more t an a mi lion. Less than one, tenth 
Dooks,new, Mancbester, Eng.· .. 1.15 Pulleys. covering, wtthpaper .... 1511 . . . f th 1 t' . t f h· f '  I t Electnual water level ludicator* 149 Rallway appUances, some new . . .  156 are secured. The figure IS built up by cementmg these 0 e popu a Ion conSlS s o w lte orelgners, mu a -
Electric launcbe8, suCC8sstuI . . . .  149 I Reel for kite string, novel· .. . ... . 15l .  . t h t f 1 1 . toes quO adroons and octoroons th re . .  . 
Flsbes. a new spec1es of . ......... 147 I Ship canal, tbe Mancbester •..... 145 pIeCeS agruns a s ee 0 g ass, eavlng space enough ' , e malnlng nme-
Flour paste (5649) . • • • • • • • • • • • • • • • •• 1M Smell, sense ot, In animals . . ... . .  147 b t th d t t th I f th I d tenths being what., in the United States, would be Fortune for some one, a . .. . ... . . .  1491' Snow erystals . . . . .. . .. ..... . . . . . ... 151 e ween e e gas 0 represen e p ace or e ea Fre�J!YI at bottom ot streams Soap vase, tbe saultary· . . . . . . . . . . 148 strip Th care de t d t . th . kled I . 

h called persons of unmixed African blood, though they (5IIiI!) • • • • • • • • • • • • • • • • • • • • • • • ••••• 1M Surgery. reparative ..... .. ........ 161 • e vo e 0 e wrm g ass IS s own 

=�l�������'::::::: U� ���.!'�:�b:at::',;i�.�����::: lfg in a white enamel glass, which is thrown into long rows have names out there to designate and define the 
H"ltl.. ... . .. . ... . . . ..... , ........... 146 Water level lndloator,� •......... 1.19 of transversely wrinkled corrugations which is d various degrees of admixture from the mulatto toward Iceland. a journey across .. . . . .. .. 1.17 Water supply. town (""'11) • • • • • • • •  1M ' use 

for feathers in the wings of angels. the pure black Thus, the child of a mulatto and a 

TABLE OF CONTENTS OF 
The figure as thus put together lacks arms, face and black is a •• griffe" (feminine" griffon a "). the child of 

feet as far as such are embodied in the design. These a griffe or griffona and a black is a. "marabou." 

SCIENTIFIC AMERICAN SUPPLEMENT the artist has to paint on glass, which is then fired. Intermarriage among all colors and races in Haiti is 
Next the figure is dismounted, and put together common and excites neither special attention nor com
finally with lead strips, and a superb effect is the mente No_ 949. 

For the Week End.lng March 10, 1894. 
result. The work of artist and mechanic has joined The langua.ge of Haiti is French, which is spoken 
hands in the fullest sense of the term. and written in all its purity by the educated classes. 

PrIce 10 cents. For sale by all newsdealers. Besides windows, glass is applied to the production The peasants speak only what is called the creole, 
PAGB of other objects. The altar and accessories exhibited which almost deserves to rank 8.8 a separate language, 

1. ARCHITECTURE. - Nousueb PaJaoe.-Tbe tamous suburban under the title of , •. The Chapel" exemplified the per. though it is really only a dialect. Everybody in the 

f'tl��;:.cm)Jl���: .��:'�::-:-�.:':':�����.���':':����:-: 161m fection to which irides' cent g'� __ mosal'c hoa been republic, the eduftated and uneducated alike, speaks W .... tmlnster Abbey.-Coutlnnatlon of tblslutere8ting bistorl- . ....... ..., 
cal andarebltectural artic1e on tbls famous E)lgllsh abbey . . .... .. 15188 brought. The altar, except for its marble slab this creole, which is absolutely necessary in dealing 

II. ABTRONOMY:-The Giant Re1raetl"g Telescopes ot Amerlca.- 'th th By A. C. RANYARD.-An interesting article on the great Amer!- or ledge. the pavement and steps leading, to it, WI e country people. It is essentially an un-
ean telescopes and prospects for tbe future .. . ... .... . . . . .. . .. . .... . . 161118 

tb, epulpit,' and even the bodies of the candIda are written langoage, and its leading characteristic is ab-1I1. ATHLETICB.-Winter Training fortbe Boat Race.-Use of tbe . ....., 
rowing tauk tor tralnlngfor ulilverslty boat races.-lll1ustration. 15161 oftd4sS mosaic. It is calculated that one hundred and breviation. For any intelligent foreigner desiring it, 

IV. CHEMISTRY.-Tbe Methods of Testing Fats and Ol1s.-By Dr. d th t ·t ·  t . ·d f ERNEST MAlLLIAu.-D1mcult problems In cbemlcalanalyses 8S . fifty thousand pieces entered into its construction. In- an on e spo ,I IS easy 0 acqUIre, a resl ence 0 a 
80lved by tbe Freucb cbemlsts, wttb tu\I details . . . .. . . ..... . . . . . .. . . 151'13 cidentally, the setting of topazes in the cross, ea' ch to- few months sufficing generally for a fair beginning to V. CRYPTOGRAPHY.-Tbe Clpb .... Oode.-Tbe famous�ber of . 
���::�d���!::�.������:.�

I�.�.���.��:� 
. . . . .  

�� 161& paz on a spring, so as to produce almost perpetual that end. 

VI. DOMEBTIC SCIEN CE.-Euay oidnead Making.-EIaborate dis- play, may be noted. Stones from the four quarters of In Haiti, the recognition of the principle of full re-
cusslon ot tbe propermetbods of b)8D4lng 1I0ur for making bread 16161 . 1 1' · ti t· t ·th th D Vll. HORTICULTURE.-POlnclaD8Gllllesll.-A beautiful outdoor the world were' symbo ically employed on the altar. IglOUS 0 era Ion was con emporaneous WI e e-
foliage aud lIowertng plant de.crlbed.-11Uustratlon ... . . ..... ...... 15188 An interestiug development of glass mosaic is the claration of Independence. The government has 

Pollng in Agave Plants.-Use of tbese plants for lIber produc-tion In tbe Babamas .. . . . . ... ... . . ... . .. . . . . .. . . . . . . . . . . . . .. . . . . ....... lbl62 iridescent effects prOduced. In excavating in the given and is still giving proof that it stands ready to 
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::ess���b' churches of Ravenna glass mosaics were exhumed encoura.ge and aid every legitimate effort to establish 

valuable rules for tbe treatment ot tbe same ...... . . ....... . . . . .. . . . 15172 which had become iridescent by change of their sur- and spread within its jurisdiction the Christian reli-

IX. =����Jpar�� ����!�ef�:ef'Fnr.:rr�I�fJe� face, due to long dCtion' of the elements of the soil gion of all recognized denominations. 
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G��d;··��·d··F·.:c;;.�h 151'1'0 thereon. The same effect is now produced in the glass From the beginning, the government of Haiti has 

�r��":l\��l::��rll�I�--"�U�tru::i���.���������� moo house, and some of the beautiful mosaics of the altar manifested a commendable concern for the education 
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:,?�� are as iridescent as the ancient Ravenna glasses. A of the youth of the country, and. to that end, has 

!ng operatlOu8� llIustraUons .... .. .. . . . . ... .. . ......... . . .... . . . . . . . lM88 peculiar effect was produced in the design of a peacock, never ceased to encourage the establishment of pri-
xllo�����:?.�·b;'\rg:ncanl��l��!b.:::��.!.�� also in mosaic. This was really concave, but the re- mary schools and institutions of higher grade through-

e�e��..:.x.:-��t'!'":lii·iDdW.tr1;.iidirriPiiori 1li16Il S1:!U was that of relief-an interesting use in art of an out the republic. It gives encouragement to all of 

:t::l��::��:�:��:������:�:�����:�:�� =t0l>1ical illusion. ��:r:h d��o�d
se�es:�s:��r:�d e�e�ct;:: t�f c�:�;�� m�l:l�uI=tf:��.�� . . �I�:���.������.�.�� 16162 • ,., • their general education or to pursue special studies. 

Xlll. NAVAL )!INGlNEl!lRING.-Sblp Res1stan���on4nru- The Pao-&merleao 'relegraph Line. In many instances, the government comes to the rescu' e able pa}!8l" by Mr. Fronde, Ute famOus naval _...-r.; ..... ",.. .... 161M 
The Hydro-Pneumatle .llleetCir.·-An apparatus for' � W 1 h t d' t h b . d f th f t h t d t t b th ashes from stoll:e holes of .lilpa.-l11lustratlou .. . .•. . ... ... . . . . ...... lJil66 e earn t a a syn 1t'..R e as een organI Ze or e 0 paren s W ose means are no a equa e 0 ear e xlk���2�����lv�����il,.fg:=.:t:=;.�salfs purpose of constructing a Pan-American telegraph expense of sending their children abroad. 

In photol{rapblcprlntlng .. .. . . . . ....... ... . .. . . ... . ; .................... lM69 line to extend along the Pacific coast from Victoria. Haiti formally became a member of the Universal xv. PHYSICS.-A New Air PyrQin eter.-A pylfo�er Involvlrura British Columbia, to Santiago, Chile, passing through Postal Union in 1880. She is, however, in touch with �=tf����JfJ.=\yg:.�����.���� .... �����.��.��.�� 151'1'0 the United States, Mexico. the Central American the outside world by means of the submarine tele-
XV!��Hw'g�:\fv;;-�¥c:..��:et3�v���S.�����e:A:�� States and the Pacific coast countries of South graph, which was completed and open for opltration 

-An Improved sepRrating apparatus recently Invented In Ger-
m!'tl,.";;!d��8::i:�::.�ii .. . coticetiir;.ttDg . . 8iiii.ior

.
Siiipiiuric

.ACici::: 1517' America. This will greatly add to the facilities for at Port au Prince December 30, 1890. 
A��e':m

p�����b:,J::':,\��tr-��:N�Tsu:�l V!=.,'m: 1517' communication with the South American Statful. The Aside from the large number of foreign sailing ves-

point in paint lIUUlutacture ................................ ... .......... lIIl'll great railway is next in order. eels which visit her ports, there are several lines of 
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steamers running upon regular schedule time between the Academy of Sciences in regard to a new species of I possess the sense of smell in greater or letlS degree. 
her principal ports and New York, Europe, Vene- fish recently discovered, akin to the genus lf�erasfer, The actual cause of smell is still in dispute. Prof. 
zuela. Colombia and some of the ports of Central and which he has named RhizoiketicUB Oarolinemis. Ramsey has lately propounded the theory that smells 
America, Mexico and the islands of the An�illes. This fish presents some peculiarities of life that are are caused by molecular vibrations lower than those 
From this, it will be seen that Haiti has no lack of the truly very curious. Like the various species of Fieras- which give rise to heat or light. The olfactory surface 
ordiuary means of communication with the rest· of fer, in fact, the Rhizoiketicus lives regularly in free to be sensitive must be moist; a moist atmosphere ren
the world, and, though she has as yet no railways in commensalism with various marine animals, and es- ders scent more perceptible. - Ohambers's Journal. 

operation, all her inland towns will soon be put with- pecially with certain holothurians. There is nothing I' .,. 
in quick reach of one another by inland telegraph curious, however, as to this association of the fish with A. Journey A.eross Iceland. 

lines now constructing to traverse her interior. its host. Professor P. J. Van Beneden, in his inter- At a recent meeting of the Royal Geographical 
A full list of the articles of export is as follows: esting work on commensals and parasites, relates in a Society, Dr. Karl Grossmann read a paper nar

C')ffee, cacao, cotton, logwood, mahogany, bois jaune, charming manner the story of this not to be suspected rating his journey across Iceland. The jonrney was 
lignumvitlll, bayarondes, hides, raw and tanned, in- assemblage of two 'beings: "An interesting commensal undertaken by him in company with Dr. Cahnheim 
cludinll goat skins, sugar, honey, rnm. wax, gum guia- of this first category of free commensals," says he, in 1892. They arrived at Reykjavik on June 14. A 
cum, peppers, tamarinds, orange peel, sea shells and "is a fish of a graceful form called the donzalle, which striking feature to the traveler throughout the journey 
old copper. goes to seek its fortune in the body of a holothurian. was the occurrence of low grass hillocks .Jtudding 

If sugar and rum be excepted, scarcely any others Naturalists have known it for a long time under the almost every part where vegetation was fairly abun
of the articles in the above list require for their pre- name of Fierasfer. It has an elongated body similar dant. These had probably originated by the formation 
paration the use of macbinery, so that Haiti may at to that of an eel, all covered with scales, and, as it is of conical sand heaps, which owed their shape to the 
preseut be ranked as almost wholly an agricultural much compressed, it has been compared to the sword melting of snow on a loose soil. A few hours' ride 
country. that jugglers thrust down their Illsophagus. It is took them to the Gullfoss, probably t.he fullest of the 

In regard to Haiti's importations, there do not ap- found in different seas, wherein it exhibits the same many Icelandic waterfalls, which in two. fine cascades 
pear to be, in any accessibJe form, details which will habits. It dwells in the digestive tube of its companion, fell into a deep chasm with walls of basalt. The 
show in full the kind and the quantities of the articles and, without any regard to the hospitality that it re- state of the country compelled them to return to 
imported. ceives, helps itself first to its part of everything that Thingvellir and to strike northward from there, 

.. , • • • enters. The Fierasfer has found a means of having crossing the inhospitable pass called Kaldidalur (Cold 
Natural History Notes. itself served by a neighbor better equipped than itself Vale), where a truly Arctic snowstorm prevented them 

OiganticLeaves.-What trees bear the largest leaves? for fishing. " from seeing the beautiful snow cupolas of the sur-
An English botanist tells us that it is those that belong Nothing is more ingenious than the process em- rounding mountains. From Kalmanstunga a short ride 
to the palm family. First must be mentioned the ployed by the commensal fish for introducing itself brought them to the lava cavern Surtshellir. They 
Inaja palm, of the banks of the Amazons, the lea\'es of into its host. Profiting hy the instant at which the explored this cavern and' photogr�phed by means of 

which are no less than 50 teet in length by 10 to 12 in holothurian dilates its mouth, it quickly introduces its magnesium light the wonderful ice cave which existed 
width. Certain leaves of the Ceylon palm atta.in a tail as far as possible. The surprised"holothurian, in its furthest' recess. On their return journey they 
length of 20 feet and the remarkable width of 16. The upon feeling the unknown body penetrating it, con· made a second descent with the view of searching for 
JlRtives use them for making tents. Afterward comes tracts its open mouth, and the Fierasfer is caught by the coins deposited there by previous travelers. Suc
the cocoanut palm, the usual length of whose leaves is the tail Thus held. it takes care not to stir. Soon, cessful in their efforts, they took two of the oldest 
about 30 feet. The umbrella magnolia, of Ceylon, bears however, regaining its confidence, the holothurian coins (these were exhibited), a�ter leaving new ones 
leaves that are so large that a single one may some- opens its mouth again and the Fierasfer profits by it in their places. It was their intention to restore the 
times serve as a shelter for 15 or 20 persons. One of to penetrate a little further into the anterior cavity of old coins to their old resting place at the occasion of 
these leaves carried to England as a specimen was the animal. After repeating this maneuver once or their next visit. From Kalmanstunga they had to turn 
nearly 36 feet in width. The plant whose leaves attain twice it has soon entered its selected domicile, where it to the west, into the Reykjadalr, full of hot springs. 
the greatest dimensions in our temperate climate is the seizes upon all the animal food particles that the holo- At Reykholt one of these springs had heen utilized 
Victoria regia. A specimen of this truly magnificent thurian, which is essentially herbivorous, rejects. The for a large open air bath, used nearly 700 years ago 
plant exists in the garden of the Royal Botanical So- mechanism of this association is, as may he seen, truly by Iceland's greatest son, Snorri Sturluson, the poet 
ciety of. Edinburgh. Its leaf, which is about seven feet very strange. of the younger Edda. Turning northward they fotind 
in diameter, is capable of supporting a weight of 395 The Sense of Smell in Animals.-Taste and smell are a great difficulty in fording the river Hvita, swollen 
pounds. closely allied in man, while in the lower forms of life, at that time to very unusual dimensions. Coming 

The Adaptation of Batrachians to Habitat.-Mr. especially the aquatic, the organs cannot be differen- through the desolate Holtavorthuheithi they reached 
Dissart has been making some researches upon the tiated, though there is no doubt of the existence of the the Hrutafjorthur, an inlet of the Polar Sea, and 
physiological problem presented by the double habitat sense of smell. The organs of smell in the higher found on its shores a great amount of driftwood cast 
of batrachians. Starting from the fact of observation animals protect the respil'll.tory tract. · The current of up hy the north winds. Of the greatest interest were 
that certain of them have a predilection for a certain air needed for respiratibn also conveys odoriferous the hills-of Hnau8ar, the Vatnsdalsholar, which had 
mediulll, for example, the triton for water, the sala- particles to the nose. The nasal membrane contains been described as the product of an earthquake. As a 
mander for air, and the frog now for air and now for the olfactory cells, from which a delicate filament matter of fact they were exquisite examples of 
water, according to atmospheric conditions, and that, passes to the surface, ending, in birds, reptiles, and moraine hills and were legacies of the glacial period. 
on another hand, morphology demonstrates that these other lower vertebrates, in a fine hair or group of Similar hills were found near Vithimyri, in the 
three types of batrachians descend from a common hairs. In insects the organ of smell has not been cer- Oexnadalr and in the valley of the Northern Laxa. 
stock akin to the group of the crossopterygian ganoids, tainly located, but it is now almost certain tha.t it is in After fording the vast expanse of the river Heraths
Mr. Dis,!!art has thought that the explanation of this the feelers or antennm. Carrier flies deprived of these vatn, where several seals were observed, they reached 
curious phenomenon of adaptation must be demanded organs cannot find putrid flesh. finally the second town of the country, Akureyri, a 
from embryological physiology, called by him physi- These slender, hair-like antennlll are organs of won- flourishing settlement, famous for the biggest trees of 
ogenesis. • derful structure; they contain thousands of minute the island, a few small mountain ashes. The long 

He is confining himself at present to a study of the pits and cones-often filled with liquid-each of which estuary of the fjord had to be crossed on horseback to 
role of the functions that he believes to be preponder- forms a termination.to a different nerve with its special reach the eastern shore, a steep incline about 2,000 
ant in the determination of the evolution, viz. , respira- sensory rod or hair. Wasps andbees have abouttwenty feet high. From the crest of this ridge a panoramic 
tion and transpiration. He has found that the aquatic thousand of these pits or cones in their antel1nlll, so view was obtained of the river delta, the snow-covered 
species transpire more than the terrestrial ones, and that it is possible for these organs, small as tht'y are, to mountains above Akureyri, and the Arctic Sea to the 
that the contrary is the case with regard to respiration. contain the nerve termbitations, not only of the organ north. Past the Gothafoss they reached the farm and 

It is this antagonism that, according to him, de- of smell, but of hearing and touch also. It is probably parsonage, Grenjatharstathir, where they found the. 
termines the hahitat. In .fact, if we place an aquatic by the sense Of smell that bees and ants distinguish only Runic inscriptbns on some basaltic columns used 
species in an aerial medium, its transpiration increases, between friends and strangers. Ants have doubtless as tombstones. Northward' they paslSed the Uxahoer 
and, in order to resist such increase, it returns to the other means of testing identity. With four hundred (Ox Spring) geysers, very similar to the better known 
water. If, on the contrary, an aerial species is kept in thousand in a nest, a stranger is at once recognized. ont's in the south. A long ride through dwarf 
an aquatic medium, its respiration diminishes, and, in Even when pUPIll have been taken from the nest and "forest" and over lava desert bronght them to the 
order to obviate such diminution, which causes as- the ants restored they have been recognized as belong- remarkable rift Asbyrgi. On the following day they 
phyxia, it is necessary for it to return to the air. ing to the hive. were favored with bright sunshine, enabling them to 

Ohanges of Plumage in the Boboli'1lk.-Mr. F. W. The keenness of the sense of smell in animals is one take good views of the remarkable craters called 
Chapman shows in the Auk, November, 1898, a colored of their chief means of protection. With many it gives Hljothaklettar (echo rocks). Only five hours distant 
plate illustrating the change of plumage in Dolichonyx warning of the approach of danger, while some, like the from there was the imposing Dettifoss, Iceland's and 
oryZiV07US. According to the author, the male bobo- skunk, emit an offensive odor as a means of .defense. Europe's highest waterfall, formed hy the Jokulsa, 
link in the course of one year passes through the fol- Smell also forms one of the chief means by which ani- which leaped with one bound into a rift over 800 feet 
lowing phases of plumages: Late in July, when the mals recognize their friends. The organ is very large deep. On their way to the Myvatn (Midge Lake), 
breeding season is over, the black male undergoes a in all carnivorous animals. In seals it is so large and throngh a desolate desert of volcanic dust; they passed 
complete moult and appears in the yellowish plumage protuberant that it almost blocks up the entry of the the steaming sulphur mountains and the spluttering 
of the reed bird, which closely resembles the plumage respiratory organs. mud caldrons. The Obsidian Mountain, near the 
of the breeding female. In this costume the birds mi- The vulture's olfactory nerve is five times as large Krafla, formed the object of a special excursion from 
grate southward, pausing in the rice fields of our as a turkey's, but it is doubtful if its sense of smell is Reykjahlith on the Myvatn. Also Hverfjall, an 
Southern States, and apparently continuing their as strong as has been supposed. Mr. A. R. Wallace's enormous crater of great beauty of form, was 
journey to the Campo districts of Brazil. A specimen experiments on this point with South American vul- ,explored. On their return they were compelled to 
taken at Corumha, Matto Grosso, Brazil, shows that tures showed that they could not find carrion if wrap- traverse almost the same route. Wherever they 
in the spring, as well as after the breeding season, a pad in paper or concealed by the gras!.. The sense, entt'red a farm they were received with the greatest 
complete moult takes place, and the male appears in a however, appears to be very highly developed in the hospitality. and had thereby plentiful opportunities 
suit of black feathers tipped with yellow. As the birds apteryx, which has the largest olfactory nerve of any of studying the adverse conditions under which the 
travel southward, the yellow tips slowly drop off, the bird probably, even finding worms underground by people Jived, and which were most unfavorable as far 
nape, scapula, and rump fade, and the bill and feet means of smell. Birds cannot dilate their nostrils, as hygiene is concerned. This was hardly to be 
change respectively from flesh color to blue· black and which are in fact only minute apertures. Pelicans wondered at in a country where fresh food was scarce, 
brownish-black. This is Rhown . in a finely graduated have no exter.nal nostrils. Scents reach their organ of the climate extremely severe, and communication 
series of intermediates in the American Museum, of smell by the palate. difficult. These conditions combined to produce much 
New York. Birds taken during the summer represent I The cetaceans, excepting the whalebone varieties, suffering, and their advice as medical men was often 
the extreme of faded and abraded plumage. have no olfactory organ, and, therefore, no sense of in request, especially on their return to Akureyri, 

Oommensal Fishes.-Very recently, ProfeS6or Leon smell. The external orifices in seals, water snakes, where they were compelled to hold a regular" clin
Vaillant, through the intermedium of Mr. Emile crocodiles, etc. , can be closed by means of a valve. ique" to more than fifty patients. some of whom had 
Blanchard, communicated some very curioUs da.ta to .Fish. mollusks and crustaceans are all supposed to come from a considerahle distance. 
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AN IMPROVED POTTERY KILN. 

This kiln is designed not only to save fuel and pre
serve the brick, but also to afford heat better adapted 
for pottery ware than can be obtained with the 
ordinary construction, reducing the losses from cracked 
ware and eliminating crazing or crackling. It has 
been patented by Mr. John Hawthorn, of No. 554 
Perry Street, Trenton, N. J. Fig. 1 is a view of the 
kiln in perspecti ve, Figs. 2 and 3 representing it in 

HAWTHORN'S POTTERY KILN. 

vertical section and plan, and Fig. 4 illustrating the 
arrangement of one of the fire boxes, showing one of 
its side flues to convey ' steam to form hydrocarbon 
gas at the rear of the fire box. From the rear ends 
of each fire box a flue leads in the usual way to the 
baking chamber, which also has a hollow floor con
necting with fire boxes. The top of this chamber, as 
shown in Fig. 2, has perforations through which a 
portion of the smoke may pa ss, the main central 
smoke ontlet being controlled by a damper from which 
a chain extends upward and hangs down within 
reach on the outside. On each side of every flre box 
is a horizontal opening to a zigzag flue in the wall of 
the furnace, each flue terminating at its inner end 
in the hollow bridge wall, where there are numerous 
jet openings into the rear end of the fire box. In the 
mouth of each horizontal opening is a removable pan 
or drawer in which water is placed to generate steam, 
the water being preferably supplied through a pipe 
encircling the furnace, and the cocks being so ad
justed that the supply will continuously compensate 
for the evaporation. The side openings also admit 
air, which, with the steam generated in the 
pans, becomes highly heated in passing t.hrough the 

. flues to the bridge walls, where the steam and air are 
ejected in jets into the rear end of the fire box, ming
ling with the gases of the coal at points near th e flues 

A NATURAL TREE GRAFT. 

leading to the baking ovens. The combined action 
of the steam and air thus supplied to the fire is 
calpulated to effect a great saving of fuel. while the 
hydrogen combined with the carbon of the coal pro
duces a heat df'signed to act mildly on the pottery, 
thoroughly baking it, but leaving it perfectly smooth. 
The kiln is provided with the usual sight h oles, so that 
the interior of the baking chamber may be observed 
as the baking proceeds. 

. . . , .  
PLAYING cards were first printed about 1350. It is 

estimated that the present annual output exceeds 
'1,000, 000 a year. 

The Romantic and Pracllcal Use of the 
Phonograph . 

The distinguished vocalist Mlle. Calve, it appears, 
has become quite expert in the use of thf' phonograph. 
Here is what a reporter of the New York Sun says : 

When Mlle. Calve was driven to the station yester
day afternoon to take the train for Bost.on a large box 
accompanied her, inside of which was packed care
fully her beloved phonograph. Never were there more 

inseparable companions than Mlle. 
Calve and h'er phonograph. Two 
hours of each day she devotes ent.irely 
to it. On Sunday!", as soon as the 
French mail arrives, Cal ve shuts her
self up in her room with her phono
graph for nearly an entire day. The 
explanation is simple enough. Mlle. 
Calve is engaged to be married to 
Henri Cain, the Parisian painter. To 
a woman of her temperament letters 
are not only a bore, but positively 
a g g r a v a t i n g. So when Calve left 
Paris, she and young Cain vowed to 
each other solemnly they would talk 
to each other for at least one hour 
each day. Every Friday night while 
Mlle. Calve has been here a box con
taining the phonograph strips which 
she had used during the week was 
dispatched to Paris. Next day, when 
the French ship got in, a similar box 
arrived from M. Cain. Every little 
detail of her daily life, the news of 
each of her operatic triumphs, even 
her very songs, were poured by Mlle. 

Calve into the sympathetic ear of her phonograph. 
Recently, in speaking of her experiment, Mlle. Calve 
said : 

" I  would advise all long distance lovers to follow 
my example. It's such a comfort to hear the sound of 
your dear one's voice." 

. ', . , .  
"Nothing to be Learned from Americans." 

Mr. William H. Preece, of London, in a recent paper, 
describing his visit to the United States, refers to his 
former visit in 1877, stating that the results were the 
introd uction in England " of the telephone, the prac
tical application of quadruplex working, the adoption 
of sound reading in our telegraph offices, the disappear
ance of the MQrse recorder and the more general as
similation of the methods of working in the two coun
tries ;" the chief result. of his second trip, in 1884, " was 
the introduction of the multiplex system of working 
by Mr. Delany, now so much in nse among us, and 
doing splendid service in many of our chief towns." 
Anything else ? Yet some Englishmen claim, adds 
The Electrical World, that there is " nothing to be 
learned from Americans" I 

. , . . . 
A NATURAL TREE GRAFT. 

We are indebted to Mr. B. B. Keyes, of Boston, 
Mass. , for the photograph from which our engraving 

of this remarkable tree 
growth was made. The tree 
stands at the entrance to a 
residence on t he road near 
Middleboro, Mass. 

One opinion is that the 
trunk of the tree separates 
into several parts at the 
ground, the parts rising sepa
rately about 12 feet and then 
unite into one body, forming 
a sylvan archway, through 
which the p a t  h l e a d s .  
Another theory is that there 
are separate t r e e s  w h i c h  
have become grafted together 
at the head of the arch. 
Whichever explanation is cor
rect, the aspect of the tree is 
very curious, and it has long 
been a notable object . 

• • •  
Magnesia Furnace Lining •• 

Magnesia is claimed to be 
capable of btanding far high
er temperatures than other 
kinds of brick, the principal 
difficulty in using it being the 

excessive shrinkage to which it is liable when heated-
a cube of magnesia of ten-inch edge, in the raw state, 
is said to shrink to one of six-inch edge, when suffi
ciently calcined-and. such being the case, furnace 
linin/!S made of this material are liable to crack 
badly ; as a remedy for this state of things, the mag
nesia is caused to undergo its maximum possible con
traction before being placed in the furnace, though 
for this an excessively high temperature is required. 
M. Lencauchez claillls to have overcome these difficul
ties, and has exhibited a number of perfectly solid 
bricks of magnesia, which were as dense as granite, 
and had been thoroughly shrunk. The composition 

(MARCH 1 0, 1894. 
of these bricks is 96'25 to 93 '25 magnesia, 1 '50 to 3'00 
lime, 0 '75 to 1 '25 alumina and iron oxide, 1 '50 to 2'50 
silica. 

. . .  , ., 
A DISINFECTANT MIXING APPARATUS. 

This improvement, patented by Mr. Benjamin C. 
Graves, of Mount Vernon, N. Y. , provides means for 
automatically mixing a diRinfectant with a stream of 
water flowing through a pipe, hose, hydrant, etc. , 
under pressure. In the hose or pipe is arranged an 
ejector with a tapering nozzle, and <lonnected with a 
pipe carrying a regulating valve, the latter pipe being 
extended into a receptacle containing the disinfectant. 
The arrows indicate the direction of flow of water and 
the disinfectant in the mixing operation. The regulat
ing valve has a limit
ing s t o p, whereby 
greater or less quan
tities of the disin
fectant may be allow
ed to pass to the 
ejector, the stop hav
ing a pointer indicat
ing on a d i a 1, to 
facilitate exact ad
justment. The eject
or is preferably made 
with a cone-shaped 
nozzle fitting into a 
s i m i l a  r l  y shaped 
mouth of a pipe con
nected by a shell 
with the nozzle and 
forming a side cham
ber, a I t h o  u g h  a 
different f o r  m of 
ejector is provided 
for, if desired. The 
flowing of the water 
u n d e r  p r e s s u r e  
through the hose or 
pipe creates a suction 
which automatically 
draws in the disin-

GRAVES' DISINFECTING 
APPARATUS. 

fectant, insecticide or other substance, in measured 
quantities, according to the adjustment of the regulat
ing" valve, in such manner as to insure a t.horough mix
ing. Further information relative to this improvement 
may be obtained of Josiah Smith, Nos. 175 and 177 
North Tenth Street, Brooklyn, N. Y. 

• I . ,  • 
THE SANITARY SOAP VASE. 

Instead of using soap for toilet purposes by taking a 
piece or cake in the hand, and applying in the ordi
nary way, with water, the device shown in the illus
tration affords a ready way of using soap, in a man
ner to be more economical and cleanly, and from which 
it is styled the " Sanitary " soap vase. It is known 
that skin diseases are not infrequently propagated by 
using soap which has been used by others having skin 
affections-a danger which this device affords effective 
protection against, while preventing uncleanly appear
ance of the wash basin, clogging of the waste pipes, 
etc. , there being discharged from the vase, upon pres
sure of the button, only enough floured soap for one 
using. 

The vase is attached to a suitable standard, to be , 
placed on a washstand or elsewhere, as desired, or it is 
provided with a bracket, whereby it may be hung on 

a wall over bathtubs or in other convenient locations. 
The manufacturer also makes a special floured soap, 
styled the " Althea," for use in the vase. It is manu
factured by W. R. Rannie, Rochester, N. Y. 

.. , - ,  .. 
THE Indians of Guiana have a curious system of 

numeration. They count by the hand and its four 
fingers. Thus, when they reach five, instead of saying 
so, they call it a " hand. " Six is, therefore, a " hand 
Ilnd first finger ; "  seven, a " hand and second finger. " 
Ten is " two hands ; "  but twenty, instead of being 
" four hands." is a " man." Forty is " two men," and 
thus they go on by twenties. Forty-six is expressed as 
" two men, a band and first finger." 
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tioned is being raised ; the copper contact, on�he other I in the waters so long monopolized by the song and 
hand, is made by the exterior of the cam as the counter- oar of Adria's gondolier. It. is needless to say that she 
weight completes the revolution of its shaft. The I created a sensation, for her quiet and graceful per
net .result of the above operations is that, if the float I formance, so different from the noisy, fussy move
in the well rises, a current is sent through the line in : ments of the steam launch, gave immediate proof that 
one dixection, and if it falls, in the opposite direction, I in the electric boat the time-honored gondolier had at 
and the currents are made to work a .recorder at the I last met a rival against which no halo of poetry and 
other end of the line, th e construction of which we romance would help it greatly. A picture of the 
will now describe. The dial which shows the feet and Venezia was made recently as she lay in the waters 
inches is illustrated in Fig. 3, while the details of its of the Grand Canal right opposite the Doge's Palace. 
construction will be understood from Fig. 4. The ap- Mr. R. N. Chamberlain, whose intelligent engineering 
paratus consists essentially of  a couple of  electro- supervision did so much to render the boats a success 
magnets, which work pawls gearing with an escape at the Fair, where they carried 800,000 passengers, pro

ELECTRICAL WATER LEVEL INDICATOR. 

The apparatus we illustrate has been made by the 
India Rubber, Guttapercha, and Telegraph Works 
Company, Limited, for in iicating, at a distance, the 
height of water in wells or tanks, and is d escribed by 
Engineering as follows : Electricity is the agent used 
in transmitting the records from the tank to the 
engine house. The apparatus consists of two parts, 
the transmitter and the recorder. The construction 
of the former is shown in Figs. 1 and 2. It is placed 
over the tank., and consists of a framework supporting 
the shaft, on which is. keyed a chain wheel, b, over 
which passes a chain attached to the float in the tank. 

Fig. S. 

On the same shaft is a spurwheel, c, gear
ing with a pinion which runs loose on a 
second shaft above the first. On this 
shaft is keyed a boss carrying two stops 
opposite each other, against one or the 
other of which a pin fixed on the pinion 
comes in contact, when the main shaft is 
rotated by the float. It will be seen 
that either pinion or shaft can thus be 
moved independently of each other 
through an angle of about 180°. At one 
end of the shaft is a crank, connected to 
the piston:rod of the oscillating dash
pot, e, which insures that all motions of 
the transmitting apparatus shall be dead 
beat. Behind this crank is a counter-
weight, f: which is loose on the shaft, but its relative 
motion to this shaft is limited by a couple of stops, 
with one or the other of which it comes into contact 
as the shaft rotates. At the outer end of the shaft is 
the cam operating the electric contacts, by which the 
indications of the float are finally transmitted to the 
engine house. Suppose, for example, the water rises in 
the tank, then th e main shaft is rotated by the float in 
a definite direction, and likewise the pinion, d. This 
pinion soon comes in contact with one of the stops 
already mentioned, and then its shaft rotates with it, 
raising the counterweight. When this counterweight 
has reached its highest position, any further motion 
causes it to fall over against its second stop ; it then 
pulls round the shaft with it, this motion being pos
sible because the pinion is not keyed to its shaft. 
The counterweight comes to rest in its lowest position, 
but during its fall it has rotated its shaft through an 
angle of nearly 180", and in the course of this motion 
the cams at the outer end of the shaft have made an 
electric contact, and sent a signal to the engine house. 
The contact is commenced shortly after the counter
weight has begun its descent, and is broken before it 
reaches its lowest position. The dash pot insures that 
this contact shall be sufficiently prolonged to insure a 
sharp and distinct signal being sent to the recorder at 
the ot.her end of the line. 

ThE, transmitting contacts are best seen in Fig. 2, 
where the connections are also indicated. E and L 
stand for earth and line respectively, and C and Z for 
the zinc and copper poles of the battery. The two 
rods, g and h, are pressed by springs against a contact 
piece placed between them, which is permanently con
nected to the zinc pole. Outside of these rods are the 
spring contacts, which are permanently connected to 
the copper element, but in the normal state of affairs 
the rods stand clear of these contacts. It will be 
further noted that one of the rod s is connected to the 
line and the other to earth. Between the upper ends 
of these rods is an ivory pin, fixed in a lever, k, which 
carries at its upper end followers on which the cam 
acts. When this cam is rotated it gears with k, below, 
and deflecting this, the ivory pin moves one or other 
of the rods, g, h, a way from the zinc contact, and later 
on brings it into contact with one of the copper ter
minals, i or j, as the case may be. This done, the 
cixcuit is complete and the signal sent to the re
corder. It should be observed that the first part of 
the motion, by which one of the rods is raised from 
the zinc contact, is effected by the small central portion 
of the cam, while the counterweight already men-

Fig. 4.-ELECTRIC WATER LEVEL INDICATOR. 

wheel below them as shown. To perform the requisite 
motion one pawl only is required per magnet, but the 
upper pawls serve to lock the wheel when the magnets 
are not acting. The two magnets are in series with 
the Line, and hence the current passing through both 
magnets would tend to raise the pawls on each side of 
the escape wheel, and no motion would accordingly be 
made. It is necessary, therefore, that the current 
shall act on one magnet only when a rise is to be re
corded, and on the other only when a fall of water 
level occurs, i. e., according as positive or negative 
currents are sent int,o the line. This is accomplished 
by the polarized relay shown on the left, which actu
ates a contact, short-circuiting one or the other of the 
main magnets, as 
t h e  c u r r e n t  
passed is positive 
or negative. 

T h e  recording 
apparatus i I I  u s
trated is of the 
dial type, but the 
makers also sup
ply an autogra
p h i  c apparatus 
which records the 
level by means of 
a pencil drawing 
a stepped curve 
on a cylinder. 

Fij. 7. i 
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ceeded to Venice as soon as he could be spared from 
Chicago, and had the boat fixed up in good shape. 
She now has 68 cells in four groups, governed by a 
mechanical controller. In order to protect her hull 
against the weeds and action of the canal water, her 
hull has been sheathed with copper. The success of 
the boat is indubitable, b ut we understand that the 
fleet of which she is the prototype will all be longer, so 
as to afford greater passenger capacity. Her deck 
housing is slightly changed, it being now made to con
form to the generaL style of the quaint cabin top seen 
on the gondolas in Venice. 

A Fortune Cor Some One. 

This is the heading of a paragraph we find in the 
Mail and Express. The writer h ad been thinking and 
concludes .that the man who invents something by 
which the thousands of cubic feet of steam which con
tinuously escapes from the boilers of this and other big 
cities can be utilized h as in his grasp the biggest for
tune ever heard of on the American continent. Go up 
to the top of one of the tall down-town office buildings 
and look out across the roofs of the city. For block 
after block and mile after mile can be seen hundreds 
and thousands of escape valves pouring out volumes of 
white vapor. Enough steam is lost in New Yurk alone 
in an hour to run a great manufacturing city for a 
week. The loss throughout the country in the same 
way is something stupendous. 

Inventive genius has done much fOl' the human race. 
It has taught mankind to utilize most of the products 
of nature. Hereafter it must lead to the conservation 
of natural resources and to the hoarding of natural 
capJtbilities. The human race is developing very fast ; 
so fast that it will not be many centuries before every
thing that can sustain life or add its quota to the com
fort of mankind will be enormously valuable. Only 
by the most skillful h usbandry of their resources do 
the people of the Chinese empire manage to live. The 
same thing is more or less true of England and on the 
Continent, and what has been the rule in o l der coun
tries must have its counterpart in this. 

Already forestry commissions, fish commissions, and 
similar aids to the saving of natural sources have been 
instituted. That the need of such commissions should 
already be felt is ominous. Within a few generations 
such economies will not be expedients; they will be ne
cessities. 

. � . . .  
. AN OREGON DUMoND. -In October, 1893, a boy 

picked up, near Ore!;,on, Wis. , a small semi-transparen t  
pebble from a bank of clay that contained a large num-

THE success of 
t h e  e l e c t r i c  
launches on the 
lagoons 0 f t h e  
World's Fair at 
Chicago w a s  so 
marked, says the 
E l e c t r i c a l  En
gineer, that t h e  
idea of trying the 
same boats on the ELECTRIC WATER LEVEL INDICATOR. 
l a g o o n s  a n d  
canals of Venice at once suggested itself. The result ber of quartz pebbles. The stone was ta,ken to Pro
was that one of the launches which had been in ser- fessor William H. Hobbs, of the University of Wis
vice at Jackson Park from the early spring was consin, atl Madison, and it was found to be a genuine 
shipped last September to Venice, her motor and bat- diamond. It proved to be an elongated dodecahedral 
teries being removed from the hull for the Atlantic crystal, weighing 3% carats. Its color is slightly gray
voyage. Arrived at destination, the various parts 

I 
ish green. This, llOwever, is only superficial, and it 

were all reassembled, and under the fitting name of will undoubtedly cut a white stone, although not of 
Venezia the little .craft made her first appearance great value. 
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Longevity. the field before permanent lesions developed. He had than in the fact that the subject was apt to keep his 

At a recent meeting of the New York Academy of examiued eleven good amateurs with reference to the stomach on the grind from morning till night, giving 
Medicine, Charles E. Quimby, M.D., chairman, the question whether they were desirable subject,s to in- it no time, much less half the time, in which to rest.' 
subject for discussion was the " Specific and Relative sure, and he had found all but one practically sound. Bodily and Head Measurements and other Factors. 
Value of the Important Factors of Longevity." The one who constituted the exception had a narro w -Dr. M. Morris continued the discussion with a paper. 

In arranging the discussion on this subject, the chest, thirty inches, and secondary enlargement of the He had studied the subject of longevity more or less 
chairman had requested e-xaminers for several of the heart as a consequence. for a good many years, not alone' in connection with 
life insurance companies as well as others to take part. The influence of Build. -Dr. Oscar H. Rogers life insurance, but a.lso as a general practitioner should 
He first called upon Dr. E. W. Lambert, who said he thought Dr. Lambert was quite correct in regarding do. Inherited tendency to longevity was an importa nt 
responded to thE: invitation with some diffidence, be- the family history as the most important factor in factor in treating disease. Persons inheriting !>.hort life 
cause he found the subject so complex, the factors so longevity. In the exceptional cases where longevity did not present as good prognosis in disease as those 
mauy and apparently contradictory. Of course, iu his in the parents had not been transmitted to the off- inheriting long life. This was especially true in critical 
long experience as examiner for life insurance, the spring it might, perhaps, be accounted for by moderate diseases. There was an indefinable something in the 
question of longevity had naturally presented itself. extremes in some respects 'existing in both parents, human organism, varying in degree and force, termed 
In spite of the long time this question h ad been before combining and causing marked extremes in the off- tenacity of life or natural resistance to disease, by 
h im, he could not say that it  had particularly cleared spring, The form of body was, he thought, next in which some persons passed most successfully through 
up; it was still debatable as to what were absolutely importance to family history. A person might not I serious maladies and inj uries, while others without so 
important and also relatively important factors of only be too heavy, but his fat might also be accumu- much natural resistance succumbed. This was eve:ry
longevity in individual cases. In the first place, how- late<! in the abdomen, instead of being evenly dis- day experience, especially in surgery. This statement 
ever, we must exclude two words, viz. , always and tributed. did not, of course, imply that proper treatment had 
never. About Consumption.-Dr. Rogers had once consider- not much to do with the successful result. 

Long-lived Ancestry. -The first important factor, it ed the question, what persons might pe expected to die In a large proportion of those endowed with tenacity 
seemed to him, was that the man should have a good of consumption, and on looking through a life insur- of life the ancestry would also be found long lived. 
inheritance. No one could deny that long life on the ance list had found that about one-fifth of those dying Like in other living organisms, some parts of man's 
part of ancestry on both sides of the house was an im- of consumption gave a family history of that disease. system decayed and perished before others. The vital 
portant factor in considering the longevity of the indi- Stated in a different form, about four-fifths of the peo- principle was seen to carry on its active process in one 
vidual. Indeed, he knew of no other single factor of pIe who died of consumption in adult life gave no his- organ and another until each one in turn faded, and 
as great importance, yet one might feel staggered at tory of this disease in their immediate family. Ap- the being was unable longer to maintain life. It was 
times to meet with a case in which a mixture of the proximately, seven-tenths of those who had died of con- not within h uman ken to describe this vital principle, 
blood of a long-lived couple resulted in a short-lived sumption were under average weight and build. Very but by observation it was known that certain con
progeny. This was the exception and due to peculiar few were of the average weight, and fewer still above it. ditions would cut it short, yet that it was impossible to 
combination. Gout was of sufficient frequency in England to be con- prolong it by any means whatever beyond the natural 

Environment. -The next question of importance sidered in tJ:te family history by insurance companies, inheritance. Some men were at best endowed with 
was that of environment, or the conditions in which a but in this country neither it nor rheumatism was short life, while others, if they obeyed the law, could 
man was born. A comfortable, well-protected, well- considered of so great importance. After the question live a long life. 
organized household, and sanitary surroundings were of disease in the family and the points previously men- Is it Possible to Predict the Probable Duration of 
pretty sure to carry the child through early life with tioned, he next laid most stress upon habit. Some One's Life 1-Having put this question, Dr. Morris said 
all its attending accidents. persons would train well on five pound dumbbells, that inherited tendencies, habits of living, occupation, 

Temperament. -The next important factor was tem- others better on ten pound ones, and it was the same observance of sanitary laws, and residence, all had a 
perament. It seemed to Dr. Lambert that a placid, with alcohol; one man would be a raving maniac with direct bearing on the question of probable longevity. 
calm, philosophical way of looking at things was much I a single glass of alcoholic drink a day, of which another Acute diseases, bad habits, excessive indulgences, un
more conducive to longevity than the irritable, fret- man might take a half dozen glasses and live to eighty favorable residence, all had a life-shortening infiuence. 
ting, fussy, fault-finding way observed in some people. or ninety years. He would, therefore, like to see a little In all forms of life we must find some substance in 
This was well illustrated in the case of animals. In a wider latitude given the individual-not every indi- common in which life inhered and upon which life 
span of horses going up Fifth Avenue it would be ob- vidual-in the use of alcohol must depend. In plant life there were structures not 
served often that one h orsp, would go quietly along and Dr. Rogers had looked over a list of five thousand found in animal life, and in animal life there were sub
do all the pulling, while his mate danced, pranced, and I deaths, in persons whose lives had been insured, with re- stances not found in plant life, but in all forms of life 
cavorted around, wasting his energy and shortening gard to the cause, and had found that about twenty · there was a secretory tissue. This was the only sub
his life with lIttle good. I five per cent had died of diseases of the lungs, and stance com mon to all living things. This also had its 

Manner of Living. -The next matter of importance, ' about ten per cent of these had died of tuberculosis, lifetime, and when it ceased to exist life became ex
he thought, was the way of living. The man who w as ' probably ten per cent of pneumonia, the other five tinct. This secretory tissue was the only kind of sub
careful, considerate, ' and moderate in the exercise of I per cent of bronchitis and , other affections of the stance Which was transmitted from the ancestors, and 
all his faculties, whether animal or intellectual, was lungs. 

.' therefore it contained in itself all the ancestral infiu
one who would last longer than the man who over-in- Dr. Rogers also said, in passing, that post-graduate ences which were transmitted. But there were different 
dulged in any one of the numerous things which go to instruction in New York and other centers had decid- kinds of secretory tissue and different proportions of 
make up life. The men who broke down and died pre- edly raised the standard of rural medical men who each, so that the duration of life was a variable 
maturely were usually those who had not lived tem- made preliminary examinations of those applying for quantity. The different organs of the body were not a 
perately. It was often said that men worked them- life insurance. unit, but aggregations, and one might die and end the 
selves to death, yet the more he observed people, the The Mutual Irifluence of the Different Fact01's in individual's life, while others might have lived on to 
more did he become convinced of the correctness of Longevity.--The chairman asked some questions re- an advanced age. Yet a short-lived organ might not 
the Western editor's assertion that men do not die of /larding how far inherited constitution might be modi- be essential to general life. A life was always a com
overwork, but rather of what they take between work. fied by environment, the mutual influence of the �eve- bination of inherited infi uences, some one of which 
He thought it wonld be found that what killed men ral factors relating to longevity, and the propriety of might be of a kind to reduce the general inheritance 
was not work, but what they did outside of their work; considering them in granting life insurance. below that of the ancestral stock. Current conditions 
yet he did not believe in total abstinence in any sense. In reply Dr. Lambert said he had not gone into de- seldom produced a better result than fairly belonged 
There was no law, with regard to eating and drinking taUs, as it would have required all night. With regard originally to the individual 
and manner of living, which could be laid down as ap- to weight, there were two sources of danger, one in It was not unusual to remark that a person inherited 
plicable to all individuals. Each person must find out light weight, and a very different one in heavy weight. red hair from the mother, or a dark complexion from 
the law which applied to himself and obey it. Each Light weights, as a rule, developed their diseases before the father, and so on. Why, then, not inherit the 
person could usually discover what agreed and what forty, heavy weights after fifty. The rule applied in stomach from one parent, the liver from the other, and 
disagreed with him, and if longevity was sought after, the selection of recruits for the army wall the safest he similarly with other organs ? One brother resembled 
he would have to avoid the things which evidently dis- knew with regard to relative weight and height. One in outward appearance almost entirely the mother, a 
agreed with him and seek the things which did agree was taking an extra risk in insuring a man who did not sister the father ; if so without, why not within ? A 
with h im. weigh two pounds to the inch in height. For instance, greatgrandfather died of heart disease at seventy-six, 

Exceptions.-Dr. Lambert added that he was aware if a man measured five feet ten and weighed less than a grandfather at seventy·one, a father at sixty-five. A 
that to what he had said one could bring exceptions one hundred and forty pounds, his life was an extra son resembling this father might rightfully infer that 
by the thousand. Take any one of the factors which risk. Of course there were marked exceptions to this he would die still younger of th e same disease. But 
had been mentioned, and one could mention men who rule. In the same line, if a man's chest did not meas- instead of calling it disease, call it the natural life 
had lived long without any; for instance, with regard ure half his height, the risk was grp,at. If both the shortened by a weakness in the paternal ancestry. 
to alcohol, men could be found who had done nothing weight and chest measurement were below the proper Like caused like. 
much but drink all their lives, and yet had lived to a proportion compared with the height, the sooner the Can the Constitutional inheritance or Lifetime of 
full age ; but when one found a man who had drank case was barred out, the better for the insurance com- Organs be Discovered by External Appearances 1-To 
hard all his life, he could be pretty sure he had done pany. this question Dr. Morris answered certainly, in the ma
nothing else. His idea with regard to fat men was, that the danger jority of cases. In the first place, by studying the 

All were subjected to circumstances which they could increased in proportion to the size of the belly. He physiological relations of the organs of the body and 
not altogether control, and at times found themselves did not regard a stout man as an extra risk if he came their mutual jnfiu�nces ; second, by observing the ex
compelled to do things which they were advised not to of a good family and his fiesh was well distributed. ternal manifestations;  also by family history of long
do; and now and then it happened that even then, in But if. a man's chest measured 36 and his belly 46 evity. A person whose ancestors were long-lived on 
the case of the person who seemed to possess all the inches, he was more likely to die of fatty degeneration both sides would, as a rule, be both healthy and long
factors of longevity, death ensued early in life. than if the chest measured 38 inches. Such persons lived, and able to endure much h ardship and grave 

Professional Athletes Short-lived.-Dr. Brandreth usually died of diseases " helow the belt. " The farther maladies. On the other band; those who inherited 
Symonds said that when he waS asked to take part in a man was away from the ordinary standard in build, short life could not by any prescribed system of living 
the discussion he expressed the opinion that the sub- the more critically did he inquire into the family his- protract their short life inheritance. General average 
ject was rather a large one, whereupon the chairman tory, his personal habits, whether he took more law did not form a basis for estimating individual 
had kindly extended him the privilege of nibbling at nourishment than any decent man could burn up, and longevity. Lucas had stated that the average life de
it here and there. With regard to the effects of ath- so on. The difficulty with high living was that a man pended upon locality, hygiene, and civilization. But 
letics upon the expectation of long life, it was notorious put nourishment into his stomach faster than his ex- individual longevity was entirely exempt from these 
that professional athletes were short-lived. In seeking cretory organs could eliminate it. He put into his fur- conditions. Everything tended to show that long life 
a reason for this he had had opportunity to examine nace so much coal that clinkers were sure to form, and was the result of the initial principle of vitality which 
four, and only one of the four showed no abnormality. he would die of some one of the results of carrying in privileged individuals had received at their birth, and 
The others had cardiac hypertrophy, one a little his blood a lot of stuff which ought to be excreted. this was so deeply imprinted in their nature as to make 
emphysema, one a trace of albumen and sugar in the The Danger from Alcohol. -Dr. Lambert thought itself apparent in every part of their organism. I t was 
urine. It was different with amateurs, for they left the danger from alcohol lay less in the alcohol itself not the habit of the man who was excitable and always 

© 1894 SCIENTIFIC AMERICAN, INC.



MARCH 1 0, 1 894.J  J t itutifit !mtrital. 
t 

in a hurry which made his life a greater risk than that I mann, in his recent valuable work, " Schnee-krystaUe," which were exhibited at the Fair. Kite flying is an 
of a calm, philosophical person ; it was rather the in- proposes that the crystals be classified as columnar amusement which is almost universal. The Chinese, 
herited quality which led to the difference in behavior and tabular, subdividing the former class into prisms Japanese, and Mexicans excel in kite making and fiy
and, in the case of the philosophical person, gave long and pyramids, the latter into stars, plates, and a com

'
- ing, and the Coreans are certainly not far behind them. 

life. bination of both. The kite shown in the cut is of moderate size and is 
External lndications.-There were certain external • ' . t • made of sticks covered with varnished paper. It will 

indications which would give a fair idea of long and THE COLUMBIAN EXPOSITION-COREAN EXHIBITS. be noticed that at top and bottom the sticks are bent 
short life. It was not in one trait, but in the entire I Corea is a kingdom of Eastern Asia, and its territory by strings, so that the part of the kite which is exposed 
make-up of the individual who stood before the exam- is chiefly included in the peninsula lying between the to the wind is convex. One peculiarity of the Corean 
iner. There were the color, the motions, the measure- Yellow Sea and the Sea of Japan. The area is about kite is a hole in the center. At the point where the 
ments, including size of head, which was one of the sticks meet in the center the string, which is usually 
most certain indications of long or short life, for in the colored, is attached. Three guy lines of equal length 
brain lay the great center 9f power. A person with a steady the kite, and by varying their point of attach-
head whose diameter at the thin portion of the tem- ment almost any angle can be produced and the kite 
poral bones measured five and a half to six inches was adapted to all winds. '.rhe kites are decorated with 
almost sure to give a longevity on the father's side of paint, the ball being the most common object repre-
seventy to ninety years or over. If the head measured sented. We also illustrate a reel which is used in kite 
in front from the external auditory canal to the naso- flying. This reel is about seveu inches in diameter 
frontal suture as much as four and three-fourths or five and is well made. It turns freely on a pointed stick 
inches, we might be almost sure of long life on the ma- which is thrust into the ground. · Like the Mexicans, 
ternal side. A beard which was darker or redder than the Coreans are very fond of kite fighting. They oil the 
the hair indicated inheritance from the paternal side; string near the kite and rub on glass in powder. In a 
if it were lighter than the hair, the inheritance was kite battle each person tries to drag his glass-covered 
probably from the maternal side. The length of the string over an unprotected portion of his adversary's 
chest, its proportion to the circumference t·o the height string, thus cutting the cord and allowing the kite to 
of the individual, and other measurements, were im- .,q.. blow away. 
portant. r� 

I 
A curious Corean lock is shown in our third illus-

Emphysema and Starva.tion. -The chairman, Dr. tration. The lock is after the style of a padlock, 
Quimby, quite agreed with Dr. Morris as to the impor- and is made of brass. The lock is shown open. The 
tance of inheritance, but he had been struck with the " ,'::.� key and the internal mechanism of the lock are very 
powerful infiuence which habit or conditions of life A COREAN KITE. primitive. The two lugs on the upper part of the key 
had in tbe production of certain diseases. He referred press the two flprings together and allow the bolt to 
especially to emphysema, which he said he had encoun- 80,000 square 'lniles, or about two and one-balf times move. The security of the lock depends upon the 
tered with stal'tling frequency in the dispensaries, and the size of Scotland. The popUlation of Corea is e",ti- springs, which snap into place as soon as they bave 
had come to the conclusion that it was due to bad food mated at about 12, 000,000 and the capital, Seoul. has passed inside, thus forming a V inside the case, in a 
or insufficient nourishment among poor people. He 250,000 inhabitants. The country is mountainous and similar manner as they form a V outside, as shown. 
had found the emphysematous chest repeatedly in per- is well furnished with rivers. The temperature, though Many of the other articles on exhibition showed tb at 
sons only twenty-five years of age. or even younger, more equable than the surrounding country, is higher the Coreans are handicraftsmen of no mean order, 
who visited dispensaries. In striking contrast with in winter and lower in summer than under the same though a lack of proper instruction in regard to me
this experience, he had not in ten years examined a latitudes in Europe. Rice, rye, wheat, millet, tobacco, chanical contrivances is shown. 
musician who had emphysema. --Medical Record. cotton and hemp are cultivated, but the potato, wh ich 

. 
-- • • , .. 

• ' . '  • was lately introduced into the country, is under a gov- Want of lJIetric Weightll and M"easnres a 

ernment interdict. Corea is rich in mineral resources, HIndrance to Foreign Trade. 
PossibIlities of ReparatIve Surgery. In the last published British Foreign Office rpport 

Surgical literature, especially in recent years, con- '.� (No. 1, ROO) on the trade, etc., of Bulgaria, it is stated 
tains records of numerous cases in which divided ten- that would-be sellers in England do sometimes go so 
dons, veins and nerves have been sutured, and in which far as to send out catalogues in Frencl:! or some other 
small memberA of th� body, such as the fingers or the foreign language, but that even then they ." persist 
end of·the nose, have been successfully reunited. In in rptaining the intricate English standards of weights 
an article on the surgery of the hand, a, liberal abstract and measures. " It is added : The metric system is 
of which appears on another page of this journal, Dr. the .one now employed throughout Bulgaria, and it 
Abbe foreshadows what may become a reality in the is useless for English manufacturers-especially of 
future-the restoration of completely severed major machiner y and hardware-to expect that their poten-
parts of the body. The possibility of accomplishing tial foreign customers will give themselves the trou-
this depends essentially upon om abili ty to restore the ble of learning our avoirdupois and dimensiou tables 
arterial continuity and supply sufficient nourishment in order to be able to puzzle out qual'ters, pounds 
to the severed extremity. Experiments in this direc- and ounces, yards and inches, gallons, pints, etc., 
tion have been made by Dr. Abbe on animals, and into their metric equivalent. 
the results obtained are of great interest. After cut- Regarding Peru a correspondent writes complain-
ting across the femorals in a dog he inserted smooth ing of the inconvenience he suffers when conSigning 
sterilized glass tubes, slightly constricted to an hour- machinery. Shipping specifications have to be sent 
glass shape, tied each end of the vessel over the tube NOVEL REEL FOR KITE STRING. out in metric weights and measures, and if there are 
by fine silk thread, and then brought the thread ends any errors, his customers are liable to a fine. This 
together. Primary union took place and the limb was but the mines are not properly worked. The King of means that he has to make out the specifications 
as well nourished as ever ; but, in order to determine Oorea is a vassal of the Chinese empire, but at the twice over, first in English and then in metric 
whether this was not due to collateral circulation Dr. same time is an absolute monarch within his own weights and measures. He, therefore, urges, and not 
Abbe cut out one of the tubes and found the lower country. Some of the honors which he receives are unreasonably, that the metric system should be 
end of the ve:ssel occluded by slow endarteritis. To very curious. To touch the person of the king with a adopted officially in England. This would doubtless 
eliminate the element of collateral circulation he tied weapon of iron is high treason, and a king will rather lead to its being adopted by al l shipowners and car
into the aorta of a cat an inch of very thin glass die than submit to any kind of a surgical operation riers, and one more step in the direction of an inter
tube sterilized by boiling and filled with water before on account of this curious superstition. The language national system of weights would be taken. Great Bri
inserting to prevent air emboli. This animal also spoken is not Chinese, but belongs to the Turanian tain is almost the only civilized country of first rank 
recovered perfectly. A still more radical procedure family. Education is held in high estimation and the which is blind to the interests at stake in this question, 
was then practiced. After dissecting out the brachial religion is Confucianism.. The people live in comforta- and it is high time that a public inquiry should be in-
artery and vein near the axilla of a dog's forelimb, stituted. 
and holding these apart, he amputated the limb • t . ,  • 
through the shoulder muscles and sawed through the PneDlnatic Tnbes In Chicago. 

bone, leaving the limb attached only by the vessels. A pneumatic tube service between the offices of the 
He then sutured the bone with silver wire, the nerves various newspapers and news associations of Chicago 
with fine silk, and each muscle by itself, making a has just been put in operation. Twenty-nine conduits 
separate series of continuous suturing of the fascia lata were laid under Clark Street, beginning at Jackson 
and skin. Perfect union and restoration of function and running north, and branching off at cross streets 
also took place in this instance. This experiment leading to tbeir respective destinations. These con-
demonstrates that a limb will survive division of all duits consist of seamless drawn brass tubes 2}'j\ inches 
its structures if an artery be left ; and further the in dIameter, laid in square vitrified clay pipes, 8ur-
author points out that if an arterial supply can be rounded by about 10 inches of Portland cement. In 
restored to a completely amputated limb, that limb this way all dampness is avoided. In sending the car-
also may be grafted back to its original or a corres- riel'S through these tubes only the pressure of the at-
ponding stump. Should Dr. Abbe's investigations-as mosphere will be used, the necessary vacuum in the 
yet incomplete-show that it is possible to do this in A CURIOl1S COREAN LOCK. receiving end being produced by an ejector. The car-
animals, an important contribution will have bepn rier is made of flexible leather, with /I,n inner spiral 
made to the subject of reparative surgery. The tissues ble tile·roofed houses heated by flues. Though Corea frame to keep it in shape, and a band of felt around 
of animals, however, possess 80 much higher repara- has no railroad as yet, it has electric lights, steam- each end to make it comparatively air tight. It is 2;l4 
tive power than those of human beings, that it is diffi- ship and telegraph lines. inches in diameter and 8 inches long. This sy@tem con
cult to predict the possibilities of this fln de siecle I In the history of commerce Corea occupies a curious nects the City Pres!.' Association and the Western 
method of grafting. -International Journal of SU1'- position, treaties having been only in force since 1882. Union Telegraph offices, at Jackson and Clark Streets, 
ge1"]/. The exhibit of Corea at Chicago marks a new epoch with the offices of the different newspapers, national 

• t . ,  • in the relations of Corea with the rest of the world. It and international news agencies and the central police 
Snow Crystals. is to be hoped that the insular position of Corea will station. About one minute is required for a earrier 

Snow crystals are now studied with so much more be modified by contact with other nations, as the I to traverse the longest line. Several years ago the 
accuracy from microphotographs than from naked eye people of this strange country have rna. . ny virtues and principal newspaper offices in this city were connected 
observations that physicists and meteorolo�sts no excellences hardly to be expected in people of their with the Western Union Telegraph ' office by pneu
longer depend upon the old method. Prof. G. Hell- state of civilization. We illustrate several objects matic tubes. 
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THE . )lANCHESTER SHIP CANAL. 

(Continued from first page. ) 
Above Warburton the canal absorbs the river alto
gether, th at is to say, it follows the course of the river 
bed. For a distance of 20 miles beyond Latchford, at 
which point are situated the first locks above the en
trance locks, the canal will be semi-tidal, in order that 
the .. scour " of the tide in the lower part of the Mersey 
estuary may not be diminished. This is accomplished 
by openings in the wall dividing the canal from the 
('stuary which admit all tides rising over 14 feet above 
the Liverpool datum. Just above Eastham locks 
the canal is broadened suf-
ficiently to allow ships to 
lie for passing. The small 
rivers along the estuarial 
part of th e course are car
ried under the ship canal 
by inverted siphons, an 
interesting piece of engi
neering, into the details of 
which space forbids us to 
enter. The river Weaver, 
which is one of the most 
important pieces of river 
navigation in the king
d o  m, a I s o  necessitated 
some very difficult engi
neering. 

',itutifi, �mtri,all. 
another flne bridge of the cantilever type. The arms 
are respectively 140 feet and 98 feet long, it measures 25 
feet wide inside the girders, and the swinging weight 
is about 700 tons. The diversion of the Bridgewater 
Canal is another remarkably interesting piece of engi
neering. The canal crosses the Irwell at Barton upon 
the aqueduct which was considered such a triumph of 
engineering skill when it was built a century ago. The 
level of th e Bridgewater Canal is some feet above 
that of the Manchester Ship Canal, and as it is impos
sible either to lower the former to the level of the lat
ter, or to raise it some seventy feet, Mr. Leader WiI-

end, has been built to the Bridgewater Canal. The 
vessels are floated into thiEl, the gates are shut, and the 
whole thing is lowered by hydraulic machinery to the 
level of the Ship Canal, into which the vessels are then 
floated. By the reverse process vessels can be lifted 
from the Ship Canal into the Bridgewater Canal. The 
dock work, not only at the terminus at Manchester, 
but along the route, is very extensive, and incl udes 
large docks at Warrington, Salford, and a coal basin 
at Irlam. 

Works and jetties are being rapidly constructed 
along the banks, and it is not difficult to imagine, as 

Mr. E. Leader Williams 
(engineer-in-chief) a p t  I y 
pointed out, that before 
many years have passed 
the canal will be practi
cally converted into one 
long dock. 

The Bridgewater Canal 
is carried over the ship 
canal by means of a steel 
aqueduct 235 feet long, 6 
feet deep, and 19 feet wide, 
and weighing 1, 900 tons. 
It swings on its pivot as 
quickly and as easily as 
could be imagined. 

There are five sets of 
locks on the direct line of 
the canal, and fine, mas
sive structures they are. 
Those at Eastham, which 
may be taken as typical, 
consist of t h r e e l 0 c k s 

THE MANCHESTER SHIP CANAL-EASTHA)I LOCKS AT THE ENTRANCE OF THE CANAL. 

The S a I f o r  d docks, 
which , like those of Man
chester, are fitted up with 
every applutnce for the 
speedy loading and unload
ing of vessels, have 71 acres 
of water space, divided 

placed side by side. The largest is 80 
feet wide and 600 feet long, the center 
lock is 50 feet wide and 350 feet between 
the gates, and the smallest lock is 30 feet 
wide and 150 feet long. Storm gates pro
tect the lower end of the locks, and pre
vent the lock gates proper being forced 
open by water or wind. The lock gates, 
which in common with the sl uices will be 
worked by hydraulic machinery, are 
worthy of special notice, as they are re
markable pieces of work. They are made 
of Irreenheart timber, clamped and fast· 
ened with steel, each leaf containing no 
less than 180 tons of timber, the steel 
work bringing the total weight of the 
leaf to 210 tons. The gates are 5 feet 
thick in the middle and 45 feet 5 inches 
high. 

into three immense arms, 
1, 350 feet, 1, 177 feet, and 828 feet long and 
225 feet wide. 

The Manchester docks have been built 
on the site of the old Pomona Gardens. 
These docks havfl a water space of 33% 
acres, have four arms, one 620 feet long, 
and three 571 feet long, and the Ordsall 
dock opposite is 980 feet by 750 feet. 

The late Mr. Daniel Adamson, it is now 
generally conceded, was the originator of 
the present scheme for the building of 
the great canal. Th� chief engineer of 
the work was Mr. E. Leader Williams. 
The enterprise was flnanced and sup
ported by many of the leading merchants 
and men of enterprise in Manchester. 

• • • • •  

The locks are capacious enough for 
nearly the largest ocean-going steamers, 
and when the tide rises 14 feet over the 
old dock sill at Liverpool th e water flows THE ACTON GRANGE VIADUCT OVER THE )l ANCHESTER SHIP C A NAL. 

How to Cover Pulleys with Paper. 
Paper pulp of the ordinary kind is 

made into sheets about one-half inch 
thick. The sheets are cut up into strips, 
each strip being the width of a pulley, 
probably six inches. Of course, there are 
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in as far as Latchford locks, a distance of twenty- one 
miles. 

The railway diversions are a very important part of 
the work ; indeed, the four viaducts in themselves con
stitute an engineering enterprise Of considerable mag
nitude, as it is necessary to run a long distance inland 
with the work to g-et a gradient when the line has to 
be raised 75 feet. Where it was impracticable to raise 
the line to give headroom for large vessels, s wing 
bridges have been built, and this is no child's play. 
The swing bridg-e at Old Trafford is the heaviest of its 
kind ever constructed. The Moore Lane bridge is 

THE MANCHESTER SHIP CANAL. 

liams adopted the bold idea of building a swing aq ue
duct. The work was rendered still more difficult by 
the fact that . the Bridgewater Canal crosses diagonally, 
thus introducing the complication of a .. skew " aque
duct. The Ship Canal is widened at this point to make 
room for the center pier upon which the aqueduct 
pivots. The swinging aqueduct is not the only com
plication at this part of the Ship Canal. It was very 
desirable to have communication between the Bridge
water Canal and the Ship Canal, and this is accom
plished in the following curious manner: A .  kind of 
siding, or backwater, with water-tight gates "at either 

WA rER- - - - -- -- - - - ---- - - - - - - . - - - - --- -.-. 

pulleys of all widths, but the experiments have been 
tried with six inch pulleys. N ext the precise diameter 
cf the pulley is obtained, and the strip of paper board, 
which is yet not thorough ly dry and so is pliable, 
is cut off about' four inches longer than that. Now 
comes a little delicate work. With a sharp, broad
bladed knife one end of the board is opened like a 
V and the other is shaved down to fit into it. 

. ' . '  . 
ROME was supplied from twenty-four larg-e aque

ducts, which brought 50, 000, 000 cubic feet of water 
daily into the city. 
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The Private Palace Car. Dining cars are usually owned by the railways and canse many dishes hR\Te to be prepared at once and 

It costs about $50 a day, says the Philadelphia Times, are managed by the palace car companies. Ordinarily without delay. The head cook gets $75 and the other 
to hire a completely furnished and palatial dwelling they are run at a considerable loss, being attached to t.hree are paid respectively $55, $40 and $30 a month. 
honse on wheels, containing seventeen heds. In front trains merely as an attraction to passengers. The ex- The'iive waiters get merely nominal wages, depending 
is an " observation room."  Next come two drawing 
rooms, both fairly spacions. Behind these is a dining 
room twelve feet long. The middle part of the car is 
occnpied by berths, which are comfortable sofas dnr
ing the day. In the rear are a good-sized kitchen, a 
china closet, a pantry, a bathroom and a cold storage 
closet. All linen for table and beds, tableware, crock
ery and every other necessary are snpplied. Three ser
vants are provided, also without extra charge-..a skill
ed cook, a waiter and a porter, who are under the 
orders of the tenant. Heating and lighting are thrown 
in. After ten days the rental is somewhat less per diem. 

Thus luxuriously housed, the occupant can travel 
wherever he wishes all over the continent by paying 
the railways eighteen fares for transportation. How
ever, if more than eighteen passengers are carried in 
the car, so many extra fares must be paid. He can 
stop at whatever points he desires and have his car 
side-tracked. 

If he chooses he can bring along his own servants, 
linen, tableware and wines. He is at liberty to fur
nish the commissariat himself, or the company will 
supply everything in that way for him, charging only 
15 per cent over and above cost and rendering to him 
the bills. The latter is by far the better plan, inasmuch , 
as tronble is saved and affairs are attended to more 
satisfactorily by the company. 

VIEW OF CANAL NEAR EASTHAM:. 

The cook is always a capable person, and, having a 
time schedule for a journey across the continent, he 
will telegraph ahead to various points for such luxuries 
as may be obtainable at the markets in different cities, 

thus arranging for fresh fruits, butter and eggs, and 
even for a newly cut houquet to be put on the table. 

All this is susceptible of variation. One can engage 

pebse of conducting them is enormous. To begin with, chiefly upon tips for remuneration. For food the ex
there are ten servants attached to each car. There is penditnre varies from $1,000 to $1, 500 a month for each 
a steward, who has full charge--superintends every- car. 

In different cities all over the country there are deal
ers from whom the compaJ;ly regularly buys provisions. 
The steward attends to this, paying calilh always and 
rendering the receipted bilIlil to his employers. At prin
cipal points, however, the company has salaried buy
ers, who supply the cars at starting, so that the stock 
of proviodo1\s need only be supplemented by the stew
ard with perishable articles and in case that anything 
runs short. These buyers go to market every morning 
at 4 o'clock. 

They select whatever is best, just as the steward for 
a hotel would do, purchasing at a considerable discount 
from regular prices. Each car has a kitchen like a 
hotel kltchel). in miniature ; also a pantry, a cold stor
age closet, a closet filled with wines and various liquors 
and an ice cream locker. Beneath is an ice box for 
meats which will hold 700 pounds. 

According to the regulations, the steward is -person
ally responsible for all dishes prepared. He must see 
to it that they are properly cooked and neatly garnish
ed before serving. No chipped dish is to be used under 
any circumstances, nor any piece of table linen with a 
hole in it. In short, everything must be managed as 
in a first class hotel. As a rule, the meals provided on 
dining cars are better than can be got for the same 
prices at stationary restaurants. The charge for dinner 
is $1, and 75 cents for breakfast or supper. 

BARTON SWING AQUEDUCT AS SEEN FROM: THE CANAL. 

On the basis of expenditure above given, it costs from 
$16,000 to $22,000 a year to run a dining car merely for 
food and wages, to which must be added wear and tear 
on the property and many incidentals besirles. Thus 
it is not surprising that the business is a losing one. an ordinary sleeping car for $40, a sleeping car with 

buffet lor $45, or dining and observation car combined 
for $40. A hunting car, provided with kennels for dogs, 
racks for guns, fishing tackle, etc. , costs only $35 a day. 
Service and all incidentals are thrown in. ' 

But one can do better than this if he has plenty of 
money to spare. He can hire a complete traveling 
hotel for $210 a day, in the shape of an entire train, 
consisting of four sleeping cars, a dining car and a 
" buffet smoker." An observation carmay be a(!.ded at 
an expense of $40 more. The buffet smoker represents 
in some respects the highest development of the mod
ern parlor car. It includes a bar, a barber shop, a 
bathroom and a library, wherein can be found books, 
writing materials and the newest magazines and picto
rial and daily papers. 

In short, it ilil a small club on wheels. There is no 
other country in the world where luxury in traveling 
is so highly appreciated as it is in the United States. 
Abroad it is said that the only people who go by rail 
" first class " are the nobility and the Americans. Of 
course, the person who charters a whole train must 
pay the railways for transportation at least eighteen 
fares per car, though west of the Mississippi the min
imum rate is u8ually fifteen fares. No car can be

'
rent

ed for the prices above given for less than three days. 
It has recently become the fashion for actresses to 

travel in private cars. Nowadays a conspicuous star 
usually insists on being provided with such a convey
ance as part of the contract for a tour which she signs 
with her manager. Bernhardt always carries a small 
managerie with her, which could not very well be ac
commodated in a public vehicle. Theatrical com panies 
very commonly hire cars while traveling. 

thing, looks after the comfort of the guests, takes in the 
money for meals and makes reports to the company. 
He receives $100 a month: There are four cooks, be-

Arrangements made between the palace car, compa 
nies and the railways regarding sleeping cars vary very 

THE M:ANCHESTER SHIP CANAL-BARTON SWING AQUEDUCT, CARRYING THE OLD BRIDGEWATER 
CANAL ACROSS THE SHIP CANAL. 
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much. Sometimes the latter pay as much as two or three 
cents a mile for the use of each sleeper. where, as is 
particularly apt to be the case in the South, the passen
ger traffic is not sufficient to pay the car companies. 
In such cases a railroad is often obliged to provide tbe 
necessary cbuvenience at a loss to itself. The item of 
washing is a very costly one in the running of sleeping 
cars, as no piece of linen is ever used twice without go
ing to the laundry. 

washstand. The washing is done in New York, Bos
ton, Buffalo, Chicago, St. Louis and other cities, being 
given out in great quantities at the low rate of $1 per 
hundred pieces. An equipment of linen lasts about 
one year, at the end of which it must be renewed.. It 
is purchased by wholesale. $50,000 worth at a time. 

. ' . , .  
A Peculiar Accident. 

A sleeper, on leaving New York for Chicago or St. A peculiar accident occurred at the Mt. Tacoma 
Louis, receives a " stock " of 120 linen sheets, 120 pillow Manufacturing Company's mill in Tacoma on the 
slips and 120 towels. This gives change for two nights. I morning of February 6, which is reported in the West 
Fifteen or twenty clean towels are always kept on the I Coast Lumberman as follows : Charles E. Tuttle, a 

[MARCH 1 0, 1 894. 
logger in the employ of the mill, was directed to split 
a large cedar log lying upon the carriage, as it was too 
large for the saw. Tuttle stood on top of the log and 
drove a number of wedges into it. when the log sud
denly parted and the unfortunate man in endeavoring 
to get out of the danger. slipped and fell into the open
ing between the halves. Before he could escape the 
pieces closed in upon him, leaving only his head out
side. A number of workmen saw the accident, and the 
unconscious man was released by prying the log apart.. 
At first it was thought that he had suffered internal 
injuries, but after a few days of rest he was able to re
sume wuk again. 

THE IlABCHESTER SJlll» CANAL-BIRD'S EYE VIEW. 
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NOTES ON THE DOMESTIC CAT. 

(Felix domesticlJ8.) 
BY NICOLAS PIKE. 

The Felidal, or cat tribe, form one of the most natu
ral and characteristic groups of the class mammalia. 
From the lion or tiger to the domestic cat, all are en
dowed with the same instincts, the same appetite, the 
same structure ; carnivorous in the extreme, they are 
admirably framed for a life of rapine. 

The feline race are concentrated in the warm lati
tudes-the species being fewer and more widely dis
persed as we pass from the warm to the temperate or 
colder regions. 

The origin of the common domesticated cat is srip. 
posed to be a species indigenous in Nubia, Abyssinia, 
and Northern Africa, and known by the scientific 
name of Felix maniculata. However this m ay be, 
the domestic cat was among the sacred animals of 
very early times, and there is no doubt but that it has 
been domesticated many thousands of years. The 
Egyptians held them as sacred, embalmed and placed 
them with their dead. They were SCUlptured on their 
tombs and monuments, and painted on their coffins. 
There are in the British Museum some Greek vases. 
dating to the fifth century before Christ, upon which 
were pictures representing domesticated cats like 
those of the present day. The cat, says Mr. MiJI, in 
his history of the crusades, was a very important per
sonage in the religious festivals of the times which he 
describes. At Aix in Provence, on the festival of Cor
pus Christi, the finest tom cat'in the canton, wrapped 
like a child in swaddling clothes, was exhibited in a 
magnificent shrine to public admiration. Every knee 
was bent, and every hand strewed flowers or poured 
i n c  e n s  e, and puss was 
treated in all respects as 
the god of the day. In the 
time of Hoel, the good king 
of Wales, who died in the 
year 948, laws were made 
to protect the cat, as it 
was of great importance 
on account of its scarcity. 
To steal or kill a cat that 
g u a r d e  d the k i  n g '  s 
granary, the forfeit was a 
sheep or as much wheat 
as, when poured over the 
cat suspended by the tail 
(its h e  a d touching the 
floor), would form a heap 
high enough to cover the 
tip of the former. Great 
care at this time was taken 
to improve the breed of 
these prolific creatures. In 
all countries and places 
the domesticated cat is 
found. In E�rope, Asia, 
Africa, and America, it is 
petted and made much of 
and becomes attached to its 
protector. N otwithstand
ing the �tatements made 
by writers that the cat 
never seems to be under 
subjugation-as it always 
acts for itself, all its views 
confined to the place where 

J , ituttft( �mtri,au. 1 55 
joining his bed chamber he had a number of cats i parture, Prince was told that he must he good during 
which he used to play with every morning. History 

I 
her absence. When she left the house, he would 

has preserved the name of most of his famous cats. perch himself upon a chair near a window till she was 
Mohammed was also an enthusiastic admirer of cata. , out of sight. About the time she was to return he 
There is a story of one who found rest in one of his would watch patiently and gaze up awl down the 
sleeves ; rather than disturb it, he cut it off ':tnd let Tom street, and we always knew when she Willi eoming by 
have his sleep. To show the great affection of puss Prince leaving his post and rushing to the door to wel
The Feathered World relates the following : " One of come her return. He received caresses from others 
a brood of chickens was lame and unable to follow its i under protest, and seemed to care for his mistress only. 
mother in search of food. The chick was soon half I Some cats are natural actors and will enter into the 
starved. It was missed, and next day was found lying spirit with as much zest and understanding of what is 
with th ree kittens, the mother of which gave the wanted as though they were human. At a meeting 
fledgling every attention. Every day the cat carried and exhibition of the Cat Breeders' Association in 
the bird in its mouth into the farmyard, where it ob- June last, at Boston, a famous trick cat, three years 
tained food, and as regularly conveyed it in the same old, was exhi bited dressed up in a gown and bonnet 
manner back to lie with the kittens. Through the (her name was Muffins), who would pose herself to 
care of puss the injured limb grew stronger and the have her photograph made. Sometimes she would stand 
chick throve well. The conduct of the cat was a mat- three minutes without moving, swing and perform on 
ter of great interest to the inhabitants of the farm, the trapeze, jump over a bar at the word of command ; 
who carefully watched puss in all her movements." would j ump through a hoop encircled with fire, shake 

We give a photograph of a young Maltese cat, with hands, walk on her hind legs, and catch ball with 
nine chickens, which she cares for with as: much dec- a certainty that would delight Ward, the base ball 
tion as their natural mother would. If one strays champion_ 
away from her, puss becomes quite excited and mews One cat on exhibition rides a bicycle. It is a fine 
for it to return. The little chicks appear to be as con- white Angora cat. When fairly started she becomes 
tented as possible and nestle under her soft fur and go enthusiastic and urges her bicycle rapidly along, with 
to sleep. When puss has her family around her and an evident enjoyment that bystanders find contagious. 
crawling over her body, she seems perfectly . happy. The t,abbies do housework to perfection, scrub little 
Here is another case of strong affection which a cat handkerchiefs and towels in a tub and hang them up 
displays for her mistress. A young woman was mur- to dry, skate on rollers, and all with such contentment 
dered in New York City a short time ago, and when and spirit that they seem like little children masque
discovered a large black cat, a favorite of the murdered rading in fur. 
woman, was found resting on her body. Her 'large The above fltatements are true, and very,much more 
fiery eyeballs glared ferociously in the dim light of the could be added to verify my statement of the great 

A CAT BROODING CHICKEN S. 

intelligence of a m u c h 
abused and useful animal. 

It is supposed that cats 
can see in the dark. In a 
moderate light the pupil 
of the eye of a cat is small 
and of an oval shape, and 
in the bright glare of the 
sun at midday it becomes 
narrow, but in the dark it 
becomes round and full, 
and is so expanded that it 
nearly fills the surface of 
the eyeball. The Chinese 
and some of the negro 
tribes in Africa often ex
amine the eyes of their 
pets fn order to a.scertain 
the time of the day. Some 
of the'East Indians can tell 
you very nearly the time 
of the day by this means. 
When Abbe Hue, a French 
Jesuit priest, traveled in 
China and Chinese Tar
tary, he mentioned t h e  
following : On asking his 
attelldant the' time of the 
day, he immediately went 
over to the cat that was 
basking in the sun and ex
amined its eyes, told the 
Abbe that it was about 
two hours after noon, and 
on being Questioned how 

it has been brought up:-this is a great mistake, as I dingy apartIIJent. When an attempt w� madelto re
shall show further on: Cats, I can .positively state move the. anfPIal, it growled fiercely and shoWlold its 
from my own observation, show as much affectiou to teeth in a wicked manner. Finally it was driven off, 
those who care for them as the horse / or any other but took refuge under the bed, and could not be 
animal. In the latter part of the last.; century there driven away. An examination showed that it had not 
lived an artist of the name of Mind, who was a most attacked or injured the body in any way. It was 
remarkable man. He was known to the world as the probably prompted by the strong affection it had for 
" Raphael of cats, " as his whole time was devoted to its mistress, which caused it to nestle where it was 

be knew that, he explained that the pupiL ()f the eyes 
were largest iil the morning, and that they gradually 
greW- smaller as the light increased until they reached 
their minimum at noon; that then they began to widen 
again, till at night they became large. In Sumatra, 
when there is a drought, and rain is wanted, the 
women of the village a11 go to the river scantily clad. 
They wade into the water and splash each other, then 
a black cat is brought and thrown in, and made to 
swim about for a while, then allowed to escape to the 
bank, pursued by the women, who splash the water 
after it. The color of the animal is part of the charm. 
Being black, it will darken the sky . with rain clouds. 
In the middle ages it was deemed by the Romans an 
ill omen to meet a cat on the way t.o a wedding. The 
sneezing of a cat on the evening of a marriage Was con
sidered a good omen. A cat carried away from home 
will almost always find its way back. One taken from 
Brooklyn, Long Island, to Jamaica, a distance of 12 
miles, returned in three days to his home. , If a cat 
falls from a height it generally comes down square on 
its feet without any barm. I hav� known of two in
stances of eats faJIing,over forty feet without injury. 

painting these animals. No painter before him ever found. 
. 

succeeded in representing them with so much nature 
and spirit as he did. 

Each of his cats had an individual character and ex
pression, and was in fact a portrait which seemed ani
mated. He had a Maltese cat called Minette, which 
was his favorite cat, and his attachment to it was un
bounded. Sometimes this cat would occupy his lap for 
hours, while three or four kittens would be perched on 
his shoulders. He called them the beloved companions 
of his solitude, whose complacent purrings seemed to 
him an ample compensation for the inconvenience. 
Mind devoted much time to .hjs cats, and taught them 
to spring upon the doorla�'h and open the door, and 
sit with him at the tablec while he was ea�ing. He 
would play hide and go seek with them, and Minette 
always secured a position at the foot of his bed at 
night, and would growl if any stray footsteps were 
heard. When he was sick tbis favorite cat would not 
leave the room or take food. All the animals he had 
were exceedin�ly fond of him, and in many ways 
showed strong affection for him. 

It is said that the world has taken 5,000 years to be
come familiar with cats ; their nature and instinct are 
not yet, it appears, completely understood. Cardinal 
Richelieu was a great lover of cats, and in a room ad-

It would be useless for me to describe the common 
house cat, it is so well known. We will select such of 
its peculiarities that may have escaped the notice of 
the inattentive observer. The common house cat, 
Felix domesticus, brings forth its young twice a year. 
Her period of gestation is fifty-five days. Sometimes 
it may ·be a few hours longer. She will average four 
young ones at a birth. She is fond of concealing her 
kittens from the male, who often destroys them as 
soon as born, if an opportunity offers itself. If cats are 
well cared for, they will live about fifteen years, some
times longer. Their vivacity, however, seems to di
minish at six or Se.Nen years, indieating th e fact that 
they have passed the bounds of youth. It is an in
telligent animal and can, with kipd treatment, be 
taught many things. We once had a fine Maltese kit
ten presented to us, which we brought up with great 
care. It grew into a beautiful large eat, full of inteiJi
gence; It learned to open the door, leap over a l)igh 
back chair at command, would growl when strangers 
approached and dive through a hoop covered with 
tissue paper. Prince, for that was his name, made no 
friends. but his whole heart was concentrated in his 
mistress. He would sit in her lap for hours, and seemed 
always happy when near her. On the days of her de-

From what has been written, it will be seen that cats 
have a great amount of intelligence and should be 
treated with consideration, for kindness to the brute 
creation is an attribute of a noble nature, while bru
tality toward them shows a selfish and cowardly dispo
sition. If we worship Almighty God, let us be human 
to all bis creatures. Cats ha vefeelings like our�el ves and 
show them much in the same way that we do sometimes. 
No animal, in my opinion, is capable of distinguishing 
with greater acuteness between friend and foe. A cat 
will often understand words with marked keenness. 
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RECENTLY PATENTED INVENTIONS. 

E ngin eering. 

FURNACE TAP. -Edward P. Mathew
son, Pueblo, Vol. This invention provides means where
by the operator may drive an agitating bar into the 
molten metal in tilj: hearth or crucible, without stopping 
the blast or ot\Ulrvi'ille' interfering with the regnlar pro
cess of sJ;ilelting: A OOBing fastened to the furnace front 
has a matte hole and a slag discharge hole, a slag casing 
being arranged over the matte bole in front of the 
first casing, and there being slag spouts adapted for verti
cal adjustment in guideways in the sides of the slag 
casing. 

PISTON ROD PACKING. - Thomas .J, 
Hudders, St. Panl, Minn. This improvement is adapted 
for use in an ordinary gland or stuffing box, and is ar
ranged to adapt itself to any irregnlarity in the move
ment of the piston rod. A concave annular seat is 
fitted to the stuffing box cap, a sleeve with a collar 
at or near it!< center, having a concave surface fitted 
to the annnlar seat, and provided with internal circular 
grooves at opposite ends, while a spiral spring in the 
stuffing box is arranged to press the sleeve ontwardly 
against the seat. A packing ring of circular cross sec
tion is fitted in the grooves. The labor and delay of 
packing a piston rod is thus obviated, and friction and 
wear are reduced to a minimum. 

L 0 C O M  0 T I V E BOILER.-Thomas A. 
Henderson, Bucyrus, Ohio. This invention provides a 
readily removable baffle plate and an adjustable defiect
ing apron secured to its bottom, instead of the baffle 
plate riveted in the smoke box, according to the usual 
practice. Under the old method of construction, when 
a fine bursts, or repairs are needed, the removal of the 
baffle plate is a work of some hours, which time is saved 
by means of this improvement. 

Railway Appliances. 

and similar material may be carried, and the load readi
ly dumped as desired. A rearwardly extensible fender is 
arranged to project beyond the tail end of the rack 
body, to engag� and secure the rearwardly prOjecting 
portions of the load. 

PNEUMATIC TIRE REPAIRER. -Charles 
E. Buckbee, Flushing, Mich. For repairing punctured 
pnenmatic tires or other rubber tubes, this inventor util
izes a fiexible tube for holding rubber cement, the cap 
of which is provided with a tubular needle, which the 
cement will follow into the puncture as the tube is 
sqneezed, until the cement accumulates as a small but
ton on the inside of the tire, after which the needle is 
withdrawn and the tube gently squeezed to supply suffi
cient cement to fill the pnncture and tlghtly seal the 
opening. 

LIQUID MEASURE. - Harold Gregson, 
Detroit, Mich. A piston is held to slide in a cylinder 
having suitable inlet and discharge ports, a bandle being 
connected with the piston and a gauge rod arranged at 
one side of the handle, while an indicator on the handle 
moves opposite the rod. The measure is adapted for use 
with any kind of liqnid, however light or heavy, the 
measure simnltaneously filling on one side of the piston 
as it discharges on the other, as the handle is moved in 
and out, and the measure being always full so long as the 
supply of liqnid lasts. 

PORTABJJE PERFUME RECEPTACLE. 
Gustavns A. Ritter, New York Ci�. This is a device in 
the form of an opera glass, and with similar tubular slid
ing extensions, but of such peculiar construction as to 
afford two liqnid holders adapted for a separate discharge 
of their content!<, and which may be separately sealed in 
a convenient manner. It is also designed to be carried 
in a case similar to that of an opera glass, and be appro
priately finished, affording a unique and neat design. 

BAG OR PURSE FRAME. - Louis B. 
Prahar, Brooklyn, N. Y. A latch for frames of this kind, 
devised by this inventor, is of such construction that the 

AUTOMATIC AIR BRAKI<; COUPLING. - frame may be unlatched and opened with one hand only, 
William A. and Benjamin S.  H. Harris, Pelzer, S.  C. Two the device being very simple, strong and inexpensive. A 
patent!< have been granted these inventors for improve- spring-pressed bolt projects above a housing attached to 
ment!< on couplers formerly patented by them, the main one member of the frame, there being on the other mem
features of the improvement!< consisting in coupling ber a keeper on which slides a cap to which is secured a 
heads with self-acting valves and locking mechanism, in pin working in the keeper and adapted to engage the bolt. 
connection with a supplemental air pressure pipe e'C- PLATE AND C UP AND SAUCER HOLDER. 
tending at the side of the brake pipe thronghout the -Oscar L. Miller, Ravenna, Neb. This is a device of 
train, whereby the brake pipe sections attached to differ- simple and durable design to facilitatc the advantageous 
ent cars conple and nnconple antomatically. When ae- display of table warc, permitting the articles to be concidentally parting when the train is running the brakes veniently attached to and removed from the holder. The are instantly applied, according to this improvement, plate holder is formed preferably of a single piece of not only to the separated cars, but to those that remain wire, bent to the required form, and WIth which may 
connected with the locomotive.  The valves of the coup- readily be conuected a secoud plate holder, as well as a lings may also be closed at will by the engineer, prevent- hanger, and a cup and saucer holder, each formed of sining the application of the brakes whenever desired. One gle pieces of wire. 
of the patents is specifically for a new valve locking and 
releasing mechanism, whereby certain important advan- GLOVE. - Henry M. Peyser, Boston, 
tages arc obtained in the antomatic application and re- Mass. According to this improvement, two tapcs are se
lease of the brakes. cured in a peculiar manner to the glove at one side of the 

STREET CAR FENDER.-George Hip- slit, to facilitate the closing in of the inner heads of the 
wood, Horatio C. Barrett, and Stephen Porter, Boston, buttons in a sheathing, at the 8ame time insnring the 
Mass. In lugs dependir,g from either side at the front proper sewing up of the several parts forming the sheath
of the dashboard is jourualcd a horizontal shaft actuated ing. The sheathing is thus very convemently formed 
througb bevel gears by a rod provided with a crank handle, without any stitching being "een on the ontside. 
and at each end of the shaft is a hollow tube in which is LU'TING FORK FOR KITCHEN USE. 
held a spring, pressed rod, the rods being united at their George M. Pm'pons, Virginia City, Nev. This is a sim
forward ends by a cro.s bar, forming the outer end of ply made device to fac!litate the lifting of hot dIshes. It 
the fender proper. Intermediate spring-pressed bars are is strongly made of a single piece of wire, so bent as to 
also connected with the cross bar, beyond which extends enable a variety of diJIerent shaped dishes to be readily 
a series of curved, pivoted shoes, cushioned at the rear, grasped therebyjand handled as desired without danger of 
and with their forward ends resting on rollers adapted to breaking the dishes or burning the fingers. 
roll on tbe ground. The spring-pressed frame is covered MOSQUITO NET FRAME. _ Albert C. b y  a network, and th e  shoes are adapted to rock and . .  . 
throw back into the net, without injury, any one acci- Lottman, Houston,. Te�. ThIS IS an lmp�ovement on a 
d t�I " th tr k f th th toe f th h I formerly patented mvention of the same mventor, pro-en (:1) Ji In e ac 0 e car, e s o  e s oes com� . .  . . . . 
ing down very close to the ground. The device folds up vIdmg a ve� SImple and I�expensive frame, WIth but 

. t th dashboard h t . few parts, which may be readily attached to or removed agams e w en no m use. from a bedstead without injuring or marring It. It may 
also be used to support a tester or frame with its canopy 

Agricnltnral. connecting the tops of the posts in a four-post bedstead. 
facilitating the carrying of the netting over tbe bed or PLANTER.-Robert B Ormiston, Win- over the headboard without interfering with the tester. 

nipeg, Canada. This machine is especially adapted for 
planting cabbage, celery, onion, and similar seed or BOTTLE COVER OR CAP.-Antenor As
plant!<, making the necessary holes in the earth and de- , sorati, New York City. This device consists of a shank 
positing the sced or plant therein, and properly covering capable of a sliding movement in relation to a clip spring 
them as the machine advances. The cavities in the npon the receptacle or a bottle neck, a counterbalanced 
ground are made by a forward wheel, and the seed or 
plants are carried by pockets of a traveling belt, from 
which they are taken and deposited by fingers of a planting 
bar and the root!< of the plant or the seed are covered by 
a covering bar. The machine is provided with markers, 
held ont of operative position when not required. 

C O T T O N  HARVESTER. -Leonard R. 
Turner, Sing Sing. N. Y. This machine, in combina
tion with a suitable driving mechanism, has a series of 
cylindrical fenders carrying whips, which swing in and 
out of the fenders, in their outward motion delivering 
blows upon the branches or bolls of the plant, thus 
loosening the ripe cotton and removing it to a convey
ing mechanism by which it is discharged into sacks, 
the nnopened bolls being left uninjured for subsequent 
gathering after ripening. 

Miscellaneous. 
HOSE BRIDGE AND TOWER. - .James 

Blake and Emil F. Begiebing, Union, N. J. This inven
tion provides an improvement in devices to facilitate car
rying a hose over a railway track, so as not to interfere 
with the free running of cars. The improvement com
prises a telescoping body, extended by means of a crank 
and a rack mechanism, a hose holder being hinged to 
Ihe top section of the body. It may be q lIickly and easily 
extended to make it the necessary height, and as readily 
folded and collapsed into a small compass. It may also 
be nsed by firemen as a tower, from which streams may 
be advantageously directed into the upper soories of 
buildings. 

DUMPING RACK. -WIlliam Underwood 
and Cornelius Prall, Fair Grange, Ill. A dumping rack 
which may be attached to the running gear of an ordi
nary wagon after the body has been removed is provided 
by this invention, whereby a large load of broom com 

cover being pivotally connected with the shank, and 
means for holding the latter in place after it has been ad
justed. When the bottle or other receptacle to which the 
device is applied is in an upright position, its mouth will 
be effectually sealed, but as the receptacle is inclined its 
mouth will be nncovered. 

ANIMAL TRAP. -Newton .J. Tanner, 
Oviedo, Fla. This is a trap which, when sprung, will 
jump bodily upward, thus raising the jaws so as to make 
sure that they catch on the leg of the animal springing 
the trap. It is also provided with a series of hooks 
which extend outward beyond the free ends of the jaws 
andloverlap, the hooks catching and hOlding the animal 
should it escape the jaws as they come together. 

EAVES TROUGH HANGER.-Allen R. 
Lewis, Shelton, Wash. This is a hanger which may be 
adjusted horizontally and vertically and it may also be 
adjusted to receive eaves tronghs of different widths, or 
attached to an inclined eave, holding the trough hori
zontally. It is simply and strongly made, and may be 
quickly and easily pnt in place. 

DRAIN. -.John L. Steitz, Chicago, Ill. 
This Invention relates to stop and waste devices used in 
cold weather to drain water snpply pipes and prevent 
their freezing. The drain is intended to be used in places 
where the water pressnre does not exceed tWAnty pounds, 
the pressnre being used to compreBS aJr to operate the 
device. The devicp. is entirely automatic, and during 
warm weather may be rendered inactive by tnming a 
stop cock. 

BADGE HEADING DESIGN. - Edward 
L. Torsch and James R. Lee, Baltimore, Md. This is a 
novel form of clasp pin frame, of oval shape and special 
marginal configuration. 

DESIGN FOR EXHIRITIO N  STAND. 
Isaac Hermann, New York City. A mirror exhibition 

stand, designed by this inventor, has vertical panels at 
right angles to each other, with horizontal figlJres in re
treating, step-Uke form partially intersecting the panels. 

NOTE.-Copies of any of the above patents will be 
furuished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS, 

ENGINEERING EDUCATION. Being the 
Proceedings of Section E of the 
World's Engineering Congress, held 
in Chicago, Ill. , .July 31 to August 
5, 1893. Published by the Society for 
the Promotion of Engineering Edu
cation as Volume 1 of their Proceed
ings. Edited by De Volson Wood, 
Ira O. Baker, .J. B. .Johnson, Com
mittee. Columbia, Mo. 1894. Pp. 
viii, 342. Price $2. 50. 

TM charae for Insertion under this Mad is One DoUar a line 

fOT each insertimt : about eiQht 11JOTds to a line. Adt'er .. 
tisernents must be rcei'lJea at publicalwn o.tfiet a3 e-arly as 

111.ursday morning to appea,r in the jollowino week's issue 

., U. S." metal polish. Ln<1ianapo1is Samples free. 

Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 
Best drying machines. S. E. Worrel1 ,  Hannibal, Mo. 

Air compressors for every possible duty. Clayton Air 

Compressor Works, 26 Cortlandt Street. New York. 

Wanted-A first clas8 patented lock for folding paper 

boxes. Address Boxes, care of Scientific American. 
The Improved Hydraullc Jacks, Punches, and 'rube 

Expanderl!. R. Dudgeon, :M Columbia St., New York. 
Nickel-in-slot machines perfected and manufactured 

Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

Screw machines, milling machines, and drill presses. 

Tbe Garvin Macb. Co .. Lail!bt and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumping plant.s. Irvin Van Wie. Syracnse. N. Y. 
Carborundum - hardest abrasive known. Send for 

prices of wheels, powder, etc, The Carborundum Co. 
Monongahela. Pa. 

Emerson, Smith & Co . •  Ltd., Beaver Falls, Pa .• will 
send Sawyer's Hand Book on Circulars and Band Saws 

free to any address. 

Split Pulleys at Low prices, and of same strength and 
&ppoorance as Wbole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Thos. Pray, �r., box 2728, BostOD, Mass. Testing Steam 
Power, Waterworks Pumping Engines, Steamships, etc. 
Write for advice, charJjtes, information. 

U. S. patent of a new combined heater, cooler and ventilator for sale. (Agents n eed not apply.) Address 
" The Shoe and Leather Reporter Emil F. Ruehr, Inventor, '20 W. 3d St .. Davenport, Iowa. 

Annual " for 1894 is the title of a solid octavo volume of The best bOok for electricians and beginnerl! in elec-

A society for the promotion of engineering education 
exists in this country, and in this volume we have the 
first volnme of its proceedings. It includes a number of 
excellent papers on college education, such as the place 
of mathematics therein, systems of examination and 
other practical features thereof. These papers are by 
prominent educators, and discussions on them are intro
duced. The volume is largely a report on the work done 
in the direction of engineering education at the Interna
tional Congress of Engineering held at the World's Fair 
in Chicago. There is no question that the proper system 
of engineering education is a problem of the day, and 
how better to reach a knowledge of its different eondi
tions than by the perusal of snch volumes as t:hi. is not 
easy to see. The volume lacks an index, som�thing 
which would add very greatly to its valu •. 

773 pages, affording the most complete directory any
where published of the boot and shoe manufacturers and 
dealers, tanners and curriers and leather sellers, and 
those engaged in related branches of business. The lists 
of names for the United States and Canada cover about 
all that could be desired and �he volume also includes the 
principal houses m all other parts of the world. The 
book likewise contains valuable trade records and 8111tis-
tics. 
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1. Elegant plate in colors showing a suburban dwelling 
at Plainfield, N . •  J., erected at a cost of $4,800 com
plete. �'loor plans and perspective elevation. A 
tasteful design. Messrs. Rossiter & Wright, archi
tect!<, New York. 

2. Plate in colors showing an elegant residence at Pel
ham Manor, N. Y. Perspective view and fioor 
plans. Estimated cost $7,000 complete. An ex
cellent design. 

3. The Jamaica Club House, recently erected at Jamaica, 
N. Y. Perspective views and fioor plans, also an 
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4. A beantiful residence at Portchestcr, N. Y., recently 
erected for A. V. Whiteman, Esq. Perspective 
and fioor plans. Mr. Frank W. Beall, architect, 
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5. Engravings and floor plans of a snburban residence 
erected at Ashbonme, Pa., at a cost of $4,800 com
plete. An attractive design. Harrison Allbright, 
Esq., architect, Philadelphia, Pa. 
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Patent Electric Vise. What is claimed, is time saving. 
No turning of bandle to bring Jaws to tbe work, simply 

one sliding movement. Capital Mach. '1'001 00., Auburn. 

N. Y. 
Competent persons who deSIre agencies for a new 

popular book. of ready sale, with handsome proftt� may 
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lJrSend for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co .. 361 Broadway. 
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N ames an d A dd r"8S must accompany all letters, 

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

References to former articles or anHwers should 
give date of paper and p"!,e or number of question. 

Inq n i rie8 1I0t answered ill 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 tlJrn. 

B n yers wishing to purchase any article not advertised 
in our colnmns wl\l be furnished with addresses of 
honses manufacturing or carrying the same. 

Special lV rit.ten I n ")I'mati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n tific American S u pplements referred 
to may be had at the office. PrIce 10 cents each. 

Boo ks referred to promptly supplied on receipt of 
price. 

M i n e rals sent for examination should be distinctly 
marked or labeled. 

6. A suburban dwelling recently erected at Edgewater, 
III., at a cost of $10,216. Floor plans and perspec-
tive elevation. Mr. F. B. Townsend, architect, (5842) W. C. K. writes : Some people 
Chicago. claim that if you will make a noticeable mark upon the 

'1'. A colonial cottage at Buena Park, III. ,  recently com- trunk of a young tree, the mark will always remain 
pleted for Gny Magee, Esq. Floor plans and per- �he s.ame distance fro� the ground as when �ade. Now, 
spective elevation. An artistic design. IS thIS a fact ? And If so, can yo� ex�IRl? ? A. Our 

8. A modem half-timbered cottage at Wyncote, Pa., forest trees are supposed to have a slight rIse m the lower 
erected at a cost of $4,250 complete. Floor plans I �arts of t�eir tnmks by reason of the expansion and up
and perspective elevation. Mr. A. S. Wade, Phila- lift of theJr root!<, 80 that marks on the bark near the 

. delphia, Pa., architect. ground may rise a few inches, or a foot or two, in the 
9. A modem colonial residence at Oak Lane, Pa., erect- couroe of its growth. Some klnds of trees rise more 

ed at a cost of $6,800 complete. Pcrspecti ve view than others. 
and fioor plans. Mr. F. R. Watson, of Philadel- (5843) O. H. P. writes ; 1. What is the 
phia, Pa., architect. An attractive design. power of the motor described below, if the proper cur-IO. The residence of Rev. Samuel Scoville at Stamford, rent is applied ? The field magnet Is the same as the one 
Conn., erected at a cost of $6,616. Mr. W. W. described in SUPPLEMENT, No. 641, for simple electric 
Kent, architect, New York. An excellent design. motor, excepting it is wonnd with 2M ponnds of No. 24 

11. Examples of interior decoration and furniture in the magnet wire and No. 18 on armature and connected i11 
Moorish style. shunt. A. About � horse power. 2. Is there aDl' 

12. A Queen Anne dwelling at Jenkintown, Pa., recently change you recommend in the motor to increase its 
completed at a cost of $5,000. Messrs. Burke & efficiency ? A. No. 3. What change should be made to 
Dolhenty, Wyncote, Pa., architects. make it an efficient dynamo for incandescent lighting ? 

13. Miscellaneous Contents : The growth of plants in , A. Cast iron fields and finer winding. 4. How many, 
odd places.-Acoustics in buildings.-Improved · and what voltage and candle power, shOlild the lamps be? 
steam power brick machine, iIlustrated.-A new A. The voltage depends on the winding. It should give 
style stamped ceiliBg, ilIustrated.-The telether- 10 or 12 candle power. 5. I have made a storage cell 
mometer or distant temperature indicator.-The ! with thirteen plates cast of lead, 6 inches long, 4 inches 
improved Thatcber furnace, illusttated.-Improved wide, � inch thick, with forty J.2 inch holes in each plate. sa:'� chains and fixtu:es, ilIustrated.-A� !mp:oved I The surface of the plates is roughened with a knurl and 
sliding door latch, IlIustrated.-AlumImte In ce- the holes were well filled and the surface coated with a 
ment plaster.-Fire 10BSes of 1893.-Graphite ' paste of red lead. How many such cells will be required 
paint.-The Columbian sash and door lock, iIlus- to develop � horse power for one hour at a time in tbe 
trated.-Au improved sash lift, illustrated. i motor described ? A. Ten. 6. Should the cells be con-

The Scientific American Architects and Builders ' nected in series or in parallel ? Thc cell I have made will 
Edition is issued monthly. $2.50 a year. Single copies, run the motor without load for four hours. A. It de-
25 cent!<. Forty large quarto pages, equal to abont pends on the winding. For your winding connect in 
two hundred ordinary book pages ; fOl"'lling, practi- series. 7. How many 6 X8 gravity cells wiII be required 
cally, a large and splendid MAGAZINE OF ARCHITEC- ' to charge the storagc cells that I may usc the motor one 
TURE, richly adorned with elegant plates in colors and hour each day at full capacity ? A. 26 cells in series and 
with fine engravings, illustrating the most interesting 5 in parallel, a total of 130 cells. 8. >\-liat would be the 
examples of Modem Architectural Construction and effect if the zinc in a gravity cell were amalgamated ? A. 
allied subject!<. I It is not necessary, and involves loss of mercury. 9. If 

The Fullness, Richness, Cheapness, and Convenience the positive plates in the storage cell described were � 
of this work have won for it the I.ARGE8T CIRCULATION inch thick, would it have a greater amperage ? A. No. 
of any Architectnral Publication in the world. Sold by 1 10. What should be the specifiC gravity of the acid solu
all newsdealers. MUNN & CO., Pu:BLISHERS, tion for the storage cell I have made ? A. 1,170 before 

361 Broadway, New York. , charging, 1,200 or 1,210 after Charging. 
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MARCH t o, 18<)4.1 
(58440) L. B .  asks : 1 .  Which requires 

more voltage, an induction coil having a core of one bar 
of soft iron, or several wires, to obtain the same results. 
using the core as a magnet for the circuit breaker ? A. 
The wire-cored coil will work the best in all respects. 2. 
Could the " Little Giaut " water wheel advertised in 
your paper run the hand power dynamo described in 
.. Experimental Science." and how many eight candle 
power incandescent lamps could it light ? A. Yes. The 
dynamo would run only a small lamp. 3. In how many 
ways can the induced currents of an induction coil be 
regulated ? If made with a stationary core (which oper
ates circuit breaker) would it be advisable to use a tnbe. 
or would it be advisable to have the secondary coil mova
ble. and which is the best and quickest means of wind
ing a COIl ? A. By moving one of the coils. by moving 
the core. by shielding the core and unshielding. by chang
ing the current intensity. and by cutting out some of 
the secondary. The shielding tnbe method is by all 
means the simplest. 4. How many volts does one � 
candle power lamp require ? A. 3 to 4� volts. 5. How 
many volts will heat a No. 36 platinum wire % inch long? 
A. It depends on the temperature to which it is to be 
heated. 

(5845) T. H. D. asks : 1. Why is it that 
some bricks will freeze and disintegrate and others will 
not ? I know that what is designated as a hard brick 
will not break np on being frozen. and that soft brick 
will. Also that there is a sandy clay in some localities. 
especially about our sea coast, which will upon being pro
perly burned produce hard bricks that will stand the 
exposure and freezing all right and yet are really softer 
and more porous than the soft brick made of the clay 
of our river bottoms; they will absorb three times the 
amount of water the others will. and yet not disintegrate 
when frozen. Why is this ? A. It is a matter of chemi
cal composition. Some clays develop a higher cement
ing quality. and one leBS affected by moisture. 2. Will 
you please state the per cent of loBS in heat-giving pro
perties of TenneBSee bituminous coal if it is stacked ont 
in the open air for one year? A. Possibly 10 percent. 

(5846) C. E. H. asks : 1. How many and 
what size zinc and carbon bichromate cells will run an 
intensity coil of the following dimensions to its full ex
tent ? Length 8 inches. diameter of core % inch. in the 
primary coil 4 layers or 1 pound of No. 16 cotton-cov
ered copper wire. secondary coil of 14 layers or 2 pounds 
of No. 25 cotton-covered copper wire. all wire well insu
lated. A. Four cells quart size. 2. What size condenser 
had I better use? A. Three or four square feet of tin 
foil. 3. What will be the voltage of the secondary coil 
when working to full extent ? A. Divide tnrns of 
secondary by tnrns of primary and multiply by 4. 4. 
Will it give any spark. and if BO, of about what length ? 
A. POBSibly one-sixteenth inch. 

(5847) C. T. V. asks : 1. What becomes 
of a current of electricity generated by a dynamo after it 
has passed through a number of lamps? A. A current 
of electricity cannot be treated as a material that ftows. 
As far as the analogy holds, it ftows aronnd the circuit 
without break. 2. Also if a number of lamps are being 
supplied by a dynamo and all are tnrned off. the genera
tor continuing in motion. will any danger be done ? And 
why ? A. No. 3. Again. if 50 lamps are being fed from 
a generator. and 25 are cut off or only 1 is left burning. 
what would be the result and why ? A. It depends on 
how the generator is wonnd. The remaining lamps if 
the dynamo is shunt wonnd get too much current. and too 
little if it is direct wound. If compound wound they 
may be but slightly affected. 4. Will you please send 
names of storage battery mauufacturers. Also your 
opinion as to their practicability. A. Address the Brush 
Electric Company. Cleveland. O. They are very practi
cable. 

(.5848) W. T. M. asks : 1. How can I 
keep the ftuids of a gravity battery separate without the 
battery being in action ? A. You cannot. It is better to 
draw off " few inches of the upper layers with a syringe 
or siphon. 2. Is there any paint that will stick to an 
iron propeller wheel that will keep it from rusting? 
Would pitch. or a mixture of pitch and oil. or gas tar do? 
A. Use marine paint. 3. How fast could I drive a 5 by 
30 launch with two 3 by 4 engines at 150 pounds pres
sure ? A. Perhaps 6 or 8 miles an hour. 4. If an nn
jaCketed boiler would hold with a certain ftre 100 ponnds 
steam. any valve being wide open. what might I expect if 
boiler was jacketed so it would be cool to touch? A. 
125 pounds more or less. 

(5849) Van B. V. asks : 1. Will you 
please give me a receipt for keeping ftour paste from 
souring when it is made in large qnantities? A. Add 20 
grains of salicylic acid to each 12 ounces of water used. 
2. Also inform me if there is not a method of making the 
paste without cooking it ? And if so. how is it made ? A. 
Flour paste should be cooked. 

Wheaten ftour . . . . . . • . . • . . . . • • • • • • • • • .  1 oz. 
Powdered tragacanth. . . . . . . . . . . . . . . . .  � "  
Powdered gum arabic . . . . . . . • . . . . . . . , � "  
Salicylic acid . . . . . . . . . . . . . . . . . . . . . . . . . 30 gru. 
Oil of wintergreen . . . . . . . . . . . . . . . . . . . .  3 drops. 
Water . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . •  12 oz. 

Mix the powders and gradually add the water, then 
bring to the boil. allow to simmer for twenty minutes. 
stirring constantly. When cold add the oil. 3. Please 
inform me how mouth glue is made ? A. Fine pale glue 
1 pound. dissolve "ver a water bath in su1licient water. 
add brown sugar � pound, continue the heat till amal· 
gamation is effected. pour on a slab of slate or marble. 
and when cold cut into sqnares. 

(5850) B. K. asks : 1. What is the late.st 
and best deftnition for electricity. if any 1 A. There is 
no good deftnition. One of the most recent is : " An  
Imponderable and invisible agent produing varlQUS 
manifestations of energy. and generally rendered active 
by some molecular distnrbance. such as friction, rupture. 
or chemical action." This is from the " Standard Dic
tionary of the English Language." 2. What also is the 
nearest correct theory as regards the magnetism of the 
earth ? A. Ampere's theory holds that currents of elec
tricity circulate aronnd it approximately parallel to the 
equator. 3. Could or would you refer me to which one 
of your issues contains the best descriptions of Brush 
electro dynamo 1 A. See our SUPPLEMENT, No. 274. and 
SCIENTIFIC AMERICAN, No. 19, vol. 69. 

$ titutifit �mtrita .. 
(5851) C. W. Y. asks (1) the number of 

gravity cells (Crowfoot) required to light a one candle 
power incandL'8Cent lamp. I wish to use it in a dark 
room lantern and for other purposes. A. 64 cells. 2. 
Where can I obtain carbon pencil (one-sixteenth inch 
diameter) for electric lamp described on pages 512 and 
513 " Experimental Science" 1 A. AddreBB dealers in 
electrical supplIes. 3. Least number of gravity cells and 
least number of Grenet cells required to run same? A. 
About 20 Grenet or several hundred gravity. 4. Where 
can I get iron for telephone diaphragm spoken of in 
SCIENTIFIC AMERICAN 1 A. Use ferrotype plate. 5. 
Can I buy the carbon buttons nsed In Blake transmitters? 
A. No. 

(5852) C. A. S. asks for a cheap finish 
for wood. A. A cheap polish to brighten hard oll-ftnished 
work after being rubbed. 

Gum shellac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 oz. 
Gum arabic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � " 
Gum copal . • • . . . • . . . . . • • . • • • . • • • • • . • . • •  � " 

Powder and sift through a piece of muslin. put them 
in a closely corked bottle with 1 pint alcohol. in a warm 
place. shaking every day till the gums are diBSolved. then 
strain and bottle. 

(5853) M. K.-To make oiled silk.-Coat 
your silk with boiled linseed oil to which gold size has 
been added. Give three coats of the 011. drying thor
oughly between each coat. 

(5854) W. .T. B. asks : Do the electric 
or troliey cars affect a watch in its running? It is argued 
by some that It does and by others that it does not. I 
have a ftne watch. When I go on the trolley cars I leave 
it home;which is a great inconvenience. for fear it would 
be injured by electricity. The above has caused a great 
deal of argument at my place. A. It is doubtful if It 
will to any extent. practically speaking. If afraid. carry 
your watch in an iron box. such as a blacking box. 

(5855) W. S. M. asks : I nave been told 
by nautical men that a vessel encounters a drag when 
sailing through shallow water. even though it may not be 
Within several feet of the bed of the ocean or stream. 
Is this a fact, and If so. why P A. This is true. The 
vessel drags water "fter her, and the bottom wave is 
impeded and more energy is expended on the water than 
if there were more depth. 

(5856) .T. G. L. asks : 1. What steel can 
take the greatest charge of magnetism ? Also if the steel 
has to be hard or soft ? A. Use tool steel. Straw color to 
blne temper. 2. In charging a piece of steel in an elec
tric circnit, what is the heat way to wind the wire aronnd 
it, whether diagonal or straightl? A. As straight as poi!
sible. 

(5857) X. Y. Z. asks : 1. Where can I 
get details how to make a 2 horse power motor to be 
run by battery ? A. Our SUPPLEMENT. No. 600. gives a 
1 horse power motor; our SUPPLEMENT. No. 865, a 5 
horse power. These are the nearest we have. 2. How 
many cells of carbon acid battery will It take to run same? 
A. Allow 500 qnart cells to one horse power. 8. What 
will 00 the amperage of 50 cells (carbon acid batteries) 
connected In series? A. Two amperes. about. 

(5858) E. B. S. ask£, : 1. Can a 50 volt 
motor be made to run on a 500 volt street car circnit? 
Can It be dQne by introducing a 1arge amonnt of resist. 
ance in circnit ? The motor can, If reqnired, stand 75 
volts. A. By winding with very ftne wire or by intro
ducing a resistance in series, about nine times that of the 
motor. 2. Also. what size fuse wire will protsct II No. 
22 copper wire. American gange' A. Use a piece of No. 
23 wire. 

(5859) C. D. M. asks : 1. How many 
storage batteries and what size JJlates shall I have to use 
to run a two candle power lamp abont two h01lI"!l each 
day ? A. Three· celis in series, with 24 square Inches of 
positive plate in each cell. 2. How many gravity cells. 
and how long will it take to charge them ' A. Eight 
gravity cells in series would require ooveral days. By 
puttiug 18 in parallel and 8 in series you could charge In 
10 hours. 3. How long would it take to charge 2 storage 
batteries with 5 gravity cells? The plates of the storage 
batteries are to be coated with red lead. . A. It depends 
on the size of the plates. 

(5860) A. B. C. asks : 1. Please tell me 
through the columns of Notes and Queries what SUPPLE
J1(ENT you have that will tell how to make a smaU dy
namo that will light two. 16 candle power lamps (incan
descent). A. See SUPPLEMENT. No. 844. for nearest 
approach to your size. 2. What would be the voltage of 
a dynamo one-half the size of the one described in SUP
PLEMENT, No. 6001 A. It depends on the winding. For 
calculations see Sloane's " Arithmetic of Electricity." 
$1 by mail. 3. What is the cause of the shadows seen on a 
frosty window at night when there is a strong light, as an 
arc light, opposite the windows? A. It maybe due to net
work around the globe or to stains in and deposits on the 
glass of the gloill . 

(5861) E. C. D. asks : 1. What amperage 
would a storage battery give that has two positives and 
three negative plates 7 x � of the pasted kind ? A. 4 
to 5 amperes. 2. How long will a storage hattery of three 
cells connected in series, the plates 8 x 5 and two plates 
to each celio burn a two candle power lamp continually. 
before the battery has to be recharg<ld ? A. The battery 
will not do the work. For other queries addreBB the 
author of the book refel"Nd to. 

(5862) W. A. H. asks : A grocer nses a 
talse WRight of 15 ounces inste 1<1 of a pound. What per 
cent does he gain by his dishonesty ? What per cent do 
his customp,rs lose ? A. 6% and 6!4 per cent respectively. 
Your other query is insufticlently stated. 

(5863) C. S. W. says : Will you please 
tell me if there is a premium on a large copper cent dated 
184H A. Yes. The coin is worth 5 cents. if In good 
condition. 

(5864) B. D.-Aluminum is about as 
elastic as silver; it does not compare well with steel as 
regards elasticity. 

(5865) W . .T. S. -The dimensions of a 
hole made in a block of metal would be Increased on 
heating the block. 

(5866) C. W. - Use maple for violin 
bridges. 

(5867) A. C. F.--A good red ink is as 
follows : Pure carmine. 12 grains ;  water of ammonia. 3 
onnces; dissolve. then add powdered gum. 18 grains ;  � 
drachm powdered drop lake may be substitnted for the 
carmine where expense is an object. 

(5868) .T. B.,  Alaska, asks why the 
streams of water in that conntry freeze at the bottom; it 
is a common occurrence here in the creeks and ftumes or 
ditches to see from two inches to one foot of Ice on the 
bottom and a strong ftow of water on top of it. in fact 
the water often overftowing the ,banks; after a time the 
ice will become loose and lifting gravel and bowlders 
will ftoat down the stream. This generally occurs in the 
early winter. October and November. after which time it 
does not occur. A. The freezing of water at the bottom 
of streams In severely cold weather is the anchor ice so 
well known to millmen and in the qulcK-running streams 
of the northern United States and Canada. It is well 
known that qulck-running water or water In agitation 
does. not commence to freeze at a temperature just be· 
low the freezing point. but may reach a temperature even 
lower than 25° before ice crystals begin to form. A 
quick-rnnulng stream at this temperature may not freeze 
at the surface from agitation. but will cool the bed of 
the stream or the projecting stones to its own tempera· 
ture, at wblch temperature the thin rum of water in con
tact with the stones or bottom freezes to the surface and 
continues to keep the icy surface at the temperature of 
the running water. and so accumulating the icy coating at 
the bottom until a change in temperature changes these 
peculiar conditious. The tbickneBS of the anchor ice In 
time ceases to convey the freezing temperature to its 
point of contact with the stones or ground, and the earth 
heat melts the contact surface and the bnoyancy of the 
Ice raises It from the bottom. 

(5869) B. M. asks : What portion of its 
traveling dl!.tance will the piston of a steam engine travel 
over at a quarter stroke of the crank ? . A. At quarter 
stroke the crank is at 45°, the versed sine of which is the 
travel of the crank pin in the central line of motion of 
the piston. Calling the crank one. or one foot, the sine of 
45° is 0'7071 + .  the versed sine is 1-0'7071 =0'2928 + which 
as the total piston travel is twice the length of the 

0'2928 + 
crank make. --=0'1464 + of the total stroke due 

2 
to the crank position. To this must be added the gain 
by the position of the connecting rod. which if of six 
times the lell2th of the crank. then the square root of the 
square of the length of the connecting rod minus the 
square of the sine of the crank radius. subtracted from 
the length of the connecting rod, is equal to the versed 
sine of the conuecting rod as radius. or as above the 
'1'62--0'7071'=5'995, and 6-5'995=0'005 + 0'1464=0'1514 

in proportion to the whole stroke. Or for an engine of 
2 foot stroke with a 6 foot connecting rod the piston will 
have advanced 3'63 inches when the crank is at 45°. 

(5870) F. M. G. asks : How can an en
gineer ftnd the water level in a boiler when the water is 
foaming 1 A. If the glass water gauge Is properly con
nected by the use of a stand pipe connected with the top 
and bottom of the boller, the mean of the oscillation 
of the water in the gauge will indicate the solid water 
level in the boiler. If there Is no water gauge. the gauge 
cocks should give a safe Indication of the solid water 
level by a slight opening and noticing the character of 
the discharge. The bottom gauge cock should show less 
sputter than the top one. The difference is easily no
ticed and with a little experience may be relied on. 

(5871) " Reader," Yarmouth, N. S., 
writes : Pipe improperly laid from source of supply 
weakens our water preBSure. It Is proposed to improve 
it by pumping and storage. One proposal Is to put up a 
two millon gallon reservoir. the water level of which 
would be 150 feet above high tide. or no higher than 
highest points of town. This would. however. improve 
PreBSure in lower parts of town. and in case of ftre an 
electrically worked IlRte would divert steam pumps from 
the reservoir directly on to the main. The second pro
posal is to put up a steel or iron standpipe, to store 
600.000 gallons. the highest level of which would be 100 
feet higher than reservoir. also to be kept full by pump
ing. Both proposals are advocated by experienced men. 
Would reservoir or standpipe be heat. under circum
stances described. for both ftre and domestic purposes in 
town of 8.000 1 Is lack of durability in standpipes com· 
pare4 with reservoirs a good reason for condemning 
standpipes ? A. The highest part of the town does not 
explain the desired point required as to the merits of 
the reservoir or standpipe plan. If It means the street 
level. the standpipe offers the only way of supplying the 
houses in the upper part of the town. If the house top 
level. is meant, the reservoir plan is the most desirable. as 
great PreBSure is not desirsble on acconnt of the plumb
ing work in the lower part of the town. With the stand
pipe 100 feet higher than the reservoir would. as we un
derstand you. make a PreBSure of over 200 feet head In 
the lower part of the town. which would be a cause of 
danger to the plumbing work. If a standpipe is adopted 
it should not be over 50 feet above the house tops of the 
upper part of the town. which should be su1licient for 
ftre service. The reservoir offers the safest and most 
satisfactory plan. if It will supply the houses in the upper 
part of the town by gravity. on account of the large sur· 
face storage with Its ready and ample supply for a ftre 
department. 

(5872) F. S., Winnipeg, asks : What is 
the latest improved and heat equipped system of heating. 
ventilation and water closets for public schools ? A. For 
your climate steam heating by the duplex system is most 
satisfacto1y. The severity of the long winters requires 
direct radiation In the exposed parts of the school rooms 
or nnder the windows. Coils of pipe along the walls 
being preferable to radiators as a better distributor of heat. 
and of about half the quantity to properly heat the rooms. 
The balance of heat should come thrOugh hot air ftues 
from basement coil heater!! for ventilating the rooms. 
Water closets should receive heat through air ftues from 
basement coils only, with a special view to ventilation. 
All rooms should have ventilating ftues on each side. as 
far as possible from the hot air ftues. with registers at 
both top and bottom of the rooms. The bottom registers 
0119" to be used in extremely cold weather. 
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TO INVENTORS. 

An experience of forty-four years. and the&reparation 
�!n'f..0�� t�':e 

o=dh��'l;'"a'iI� !���I':"! afJ'l�de��J r:; laws and practice on botb continents. and to possess unequaled facUlties for procuring patents everywhere. A 
.ynopsis of the patent laws of the United States and all 
foreign countries may be had on a_cation. and persons 
contemplating the securing of patema, either at home or 
abroad. are invited to write to this olllce for prices 
which are low. In accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .• olllce SCIENTIFIC AMERICAN. 361 Broad
way. New York. 

INDEX OF INVENTIONS 
(l'or whIch Leiter. Palenl of tbe 

Volled Slalea were Granled 
February 27. 1894, 

&ND EA.CH B E A. K I N G  THA.'J' DA.TE. 
[See note at end of list about copies of these patents.] 

Adjustable and folding chair. W. B. White . . • . . • . .  615.38'1 
Air brake apparatus. M. L. Rothschild . . . . . . . . . . . . .  515.616 
Air brake system. M. L. Rothschild . . . . . . . . . . . . . . . .  615,617 
±l��p;::s:ll�i�:�:;;�' H. Champ . . . . . . . . . .. 515.516 

Arc UJlht circuits, regulator for continuous cur .. 
rent. D. Higham . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  515,473 

=���::.t:��"Je�e�'i!'i.nfi. 'lc:n�t����·:::::.: : : :  i}g:� 
Atomizer. M. Hanford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.491 
Atomizer. J. H. Scbarling . . . . . . . • . . . . . . . . . . • . . . . . . • . . 515.5IH 
Baling pre.s. P. C. Southwick . . . . . . . . . . . . . . . . . . . . . . . .  515.873 
Bark ros8ing macblne. F. H. & A. E. Stearns . . . . . .  615,587 =��. C::�'B.fu:e ��tg� . . . . . . . . . . . . . . . . . . . .  , . . . . .  615.681 
Battery. See PrImary battery. Secondary bat-tery. 
Bearll1II. H. Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 :::l�: :il��.T���:'Welimai ... 

·. ·. ·:.·:::.·.::·.·:.·:.·.·.·:: 6 
Beater and dropper, A. Burgess. . . . . . . . . . . . . .  . . . . . .  , 
Bed brace. J. A. Fretwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.706 
Bed brace. W. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.557 Bed. folding. K. L. Hyller . . . . . . . . . . . . . . . . . . . . . . . . •• . .  615.686 
Beer. device for drawing .team, C. Harth . . . . . . . . . •  515.470 
Beer vats. apparatus for drying. H. Beutel-

spacher . . . . . . . • .  . . . .  . . . . . . . .  . . . .  . . . . . . . . . .  . . . . . .  . . .  515,570 

Ir��c��.
e
ii���

I
��v������·.·.·.·. ':. ':::.'. '::.' .. : ....... ': .. ::: NIE:� 

Bicycle crank. Z. L. Chadbourne . . . . . . . . . . . . • • . . . . . .  515,421 

Ilffi� ·�r.��gl-:'V;��j. �e.Rh!"���iiber iiii. 515.004 

on. E. L. Marugll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,477 
Ilr.

de�e!e:Jgf:rbie. T. Gale . . . . . . . . . . . . . . . . . . . . . . . 615,330 

Blackboard. F. K. Hickok . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,335 

�lg:r,:r.;;.;i�e��;:;pre.;.;"r: ·W:·E:GOOd: : : : : :·.: glE:ft� 
:gft��n'k:::,e�fg�Ef"�rl!��g �::;; t"ife�y·· · ·  515,548 

Boilerst manufacture 01 manboles and stand ... 
pipes for steam. Malam & Schotleld . . . . . . . . . . . .  515,598 Bolting reel cloth fa.tenlng device. J. Warring-
ton . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Boring o r  drilling machine. W. S .  Sherman . . . . . . .  . Boring or drilling tools. compo.ltlon for. O. Terp . 

Bosh plate. combination, W. Rottbolf . . . . . . . . . . . . .  . 
Bottle closing device. R. Herz . . . . . . . . . . . . . . . . • • . . . .  Igm� E�:���. F.'lc�:e�: .�:.�����::::::::::::.: : :  fk:723 
Bottle stopper. Stutzer &; 8chaefer . . . . . . . . . . . . . . . .  . 
Bottle stopper and Ink filler. R. G. Hopkins . . . . •. . .  

Bottle wa.fier. W. J. Smeallle . . . . . . . . . . . . . . . . . . . . . . . Bottle wrappe'A T. F. W. Schmidt . . . . . . • . . . . . . . . . . .  

I�:.,:ac�:'jjed· ���b'h'6"r ·bmce: · · · · · · · · · · · · · · ·  515.341 
Brake. See Car brake. 1�:!M:'t'ug'e.'r::t�ffl,��.;::::::: :::::::::::: :::: 5 
I��:'�i.!:!��o�!j,�! ;:�l:u�

a
�
l
.
a
�.!l����!�: : Bridle bit. R. M. Devereaux . . . . . . . . . . . . . . . . . . . . . . . .  1 

:��:��U!���e��::t!���;:.ar��: : : : : : : :  1::1:: ,t;�:'':'W���:�I�rei�.�� . ��:::::::::: : NlE.677 I�� ak'::":'G�y,���.& �;:i':�carbOii' burn';r: 615.568 
But?!; �n.;:::;. :'T.�!'r���: . . . . . . . . . . . . . . . . . . . . . .  6l5,667 
Can. See 011 can. 
Can heading machine. D. D. Ranney . • . . . • . . . . . . • • . . 615.362 Can opener. Earl &; Goodman . . . . . . . . . . . . . . . . . . . . . . . .  515,663 

8:���:!.t����k��I�'%i: : : : : : : : : : : : : :  : : : : : :  glE:� Car brake, H. H. Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.565 Car couplIng. D. W. Brunton. . . . . . . . . . . . . . . . . . . . . . .  515,419 Car coupling. C. B. Calhoun . . . . . . . . . . . . . . . . . . . . . . . . . .  515.704 ����ll:: �: J��?���: : : : : : : : : : : : : : : : : : : : : : : : :  .. �l�:1� 
Car coupling. R. F. Ludlow • • • . . . • • • . . . . . . . . . . . . . . . . .  515.346 Car coupling, P. M. Reagan . . • . . . . . . . . . • • . . . . . . . . . . • .  516.719 

8::: 1��er.:!¥;,ty.���':.�I:�·.:::::::::·.:::·:.::: :  i}g:m Car fender. street, W. H. Brock . . . • . . . . . . . . . . . . . . . .  515.723 Car fender • •  treet. W. W. Peay . . . . . . . • . . . . . . . . . . . . .. 615,600 Car platform. L. S. Mannln" . . . . . . . . . . . . . . . . . . . .. . . . .  615.000 Car platform door. L. S. Manning. . . . . . . . . . . . . . . . . . .  
. 

Car. railway. H. C. BUh0W,. . . . . . . . .  • • •  . • • . . . . . . . .  
Car �Iaceri Schmidt & eher . . . . . . . . . . . . . . . . . . . . .  515. 

8::: ste�:t� J:�t:.':.'�";g ���.���: .�'. �: .�?,;�.::::: : : tIE; 
Car. street. T. H. Wickes . . . . . . . . . . • . . . . . . . . . . . . . . . .  616.567 8::: �::�m��: £: tb-:liWiilnii: :::::::::::::::::::: : : :  i��� Cars. ventll&tl'¥. railway, R. M. Pancoast . . . . . . . . .. 615.60S Carburetori J. • McCarller . . . . . . . . . . . . . . . . . . . . . . . . .. 613,00 

8�;.:r�:a�d�n��g� li. a.Jv: 'Biilley: : : : : : : : : :  g�t� 
Cash register and indicator. W. P. Putnam . . . . . . . .  615.4111 
8�:l�' 

b
;::".hf,;.�br.::,rd 'f"idiiig ·chair .. . . . · . . . . . 6l5,359 

8�:::-k ::�::rf. 1.sJ:rrliaii-ii::::::::::::::::::::::: : :  m:� Cheese. artificially enriching. Gibbons &; Bu-chanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  615.523 Chimney attachment. T. E. Coles . .  . . . . . . . . . . . . . .  515.574 Cblmnel.' .ectlonal ventilating. S. H. Richmond:. 615,482 

8l�:�� \�ti\�J:'�i��p�· F. Carlle . . . . . . . . . . . .  515.730 

m��e"fC�w:�:�tf1�: .�· 8t��.��: : : : : :  .. : : : : : : : :  g�:m 
mgf�:: 1i�;;,�

ul
�':ipP'or�· �j.r.�Itiie· ·  Siiitiiy· .

. · it: 515.714 

Clu�g�:,!lCiion:·ii:: ·ii:smali;,y : : : : : : : : : : : : : : : : : : : : : :  gH:� Cock. high pressure ball. H. C. Weeden . . . .  . . . . . . .  516.699 Coln-operated devlc� C. M. Stiner . . . . . . . . . . . . . . . . . .  5�875 

�m-�J'::�!?t.·w'.y�l.:;:::::::::::::::::::::: : :  �:m Compound engine. Good &; Petsche . . . . . . . . . . . . . . . .  515.332 

8gg=:�� �rE�ft�'¥': We1!�g��:ii.·.·.·.·. ·. ·::. ·. :: . .
.

. :: . .
.

. :.: 2lE'� Cookln" vessel. combination. J. Zinn . . . . . . . . . . . . • . .  610;457 

��= ��fr::,t��':a:e�����: : : : : : : : : : : : : : :  : : : :  : : : : : : :  g�� 
8g�U:!��..t,"/§:ft���,.�: .v:.���: : : : : : : : : : : : : : : : : :  glE:� Cou
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C�'!I'I:l:l\;. Pipe coupUng. Pole 

Coupling device. J. T. �ostler. . . . . . . . . . . . . . . . . . . . . .  515.387 Culinary vessel handle. F. J .  Morgan . . . . . . . . . . . . . .  615 361 

8:tt���to;ooHB:8h �nv:' " . . . . . . . . . . . . . . . . . . . . . . . . 5�592 

Cycle frame. A. Perkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.71T Detector har .operating mechanism. A. H. John-
Dig���: ' 'SOO Poei h"ie' di;rger: · · · · · · · · · · · · · · ·  . . . . . • .  315.493 
DiS

E
Jar, counter. 80nnt1:l& Brennan . . . . . • •  : . . . . • .  615,559 Rlt,�lnn: .!:�gr���� i.. iI��:: : : : : : : : : : : : : : : :  2}g:M� Door brace, screen. A. F. Judd . . . . . . . . . . . . . . . . . . . . . .  515 340 Door fastener. H. Kappele . . . . . . . . . . . . . . . . . . . . . . . . . . .  516;49t Door hanger wheel. E. Y. Moore . . . . . . . . . . . . . . . . . . . .  515,406 

B�:::l:��Rz::w:aM�:.�;.;.y:::::::::::::::::.·. m·m Draught regulator. J. J. Lawler . . . . . . . . . . . . . . . . . . . . .  615591 
B�r.'lfe::'"��e(h!ter�· 

Titcomb . . . . . • . . . . . . . . . . . .  5ID;379 

B��i�
n
:.�

. 
�oo¥t:!2'��paraiii.; fo; 'gralii; ei';:,'G: 515,00£ 

Dry1!g ���':'ugar: '6iC:; 'apparatus' for; ill: '  ROliin: 515.513 

Drlfl?nsei, ii&iCliei' iiliii: · · · · · · · · · · · · · · · · · · · · · · · · · ·  . .. 515.«6 

Dye. hrown. M. mricb et al . . . . . . . . . . . . . . . . . . . . . . . . . 515.381 

R����YcJ:e�1 �ft::�r: c: it:' Robert,;: : : : : : : : : :  gl�'� Eccentric, F. M. Margach . . . . . . . . . . . . . . . . . . . . . . . . . . . 51�349 
Electric heater. A. S. Hatch . . . . . . . . . . . . . . . . . . . . . . . . .  615.401 E:t�� ::'':.':,�[n:'· �·n���'f. · Wenstrom: : : : : : : : : :  t}g:: 
�::t��g���i-�iler���t Sperry: : : : : : : : : : : : : : : : : :  xft� Elevator safety device. H. H. Day . . . . . . . . . . . . . . . . . . 615,661 Enameled Ironware. making. A. J. Vollrath . . . . ••• • 615.00& 
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I t itutifit �lUtrita •• [MARCH 10, I B94. 
Jilnameling ironware. A. J. Vollrath . . . . . . . . . . . . . . . . 515,567 
Engine. See Blowing e�ine. Compound en-

gine. Ga. engine. Rotary engine. Steam 
engine. . 

Envelopes. machine for fixing threads in. M. Grube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  515,524 
EXeI"-eiaing apparatus, G. A. Bowen . . . . . . . . . . . . . . . . 51b,461 
Extractor . .  See COrk. extractor. Fan guard. A. W"Me.ton . . . . . . . . . . . . . . . . . . . . . . . .  515.405 ����¥. f�tfJmeu::;����� 

����.I�:. 
?:. ���h.�:: : : :  g�:� 

Fence, wire, I. C. Allen. . . . . . ... . . . . .  . . . . . . . . . . . . . . . . . . 515,316 
Fender. See Car fender. 
Fertilizer •• mak:lng pho.phatlc. J. Gregory . . . . . .  515, 70S 
��

e
�\�.:;�Jl��!j,�. L8t��

lk
��?�i.r�� 

.
. j: ·Sachs:: gl�l8l! 

Firearm. automatic. N. L. King . . . . . . . . . . . . . . . . . . . .  515.526 
Fire extingui.her. chemical . M. L. Bo.worth . . . . . .  515.460 
Fire plug or hydrant, H. Tbomson . . . . . . . . . . . . . . . . .. 015.410 
Flooring clamp. W. P. Davis . . . . . . . . . . . . . . . . . . . . . . .  515.660 Floor. or ceilings, con.truction of. J. F. Kleine . . .  515.434 
�::hT:..°f:n��Pijo�n�i7.ra�:;: : : : : : : : : : : : : : : : .. : �}g:g{ 
Folding table. G. A. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . .  515.462 
Foot. artificial, J. H. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.691 
���:':Js:atin!· .r.ali.l�aiie;.s·.·:.·.·.·:.·:.·:: . .... :: ...... : .. ::. gl�:� Fruit drier. C. J .  Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.343 
Fruit picker. L. Ahbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.702 Furnace. See Galvanizing furnace. 8melting and 

separating furnace. Smoke and /las consum'" 
ing furnace. Smoke consuming furnace. 

Furnace. R. Hartje . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.�71 
Furnace. F. H. Richard. . . .  . . . .  . . . . . . . . . . . . . . . . .  515.612 
Furnace f«;lr steel meltinJl or analogous purposes, 

high temperature. B. H. Thwaite . . . . . . . . . . . . . . .  515,452 
Furnaces, apparatus for controlling the admis-si(>n of air to. G. L. ThieU . . . . . . . . . . . . . . . . . . . . . . . .  515.377 
a:�a'iiiz�: r.:;.'i:':cu:.

e
to��r

e
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ul
�.I!£f:�au . . . . . . .  515,594 8::::: ���f:,�

e
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Ga •• apparatus for the manufacture of. J. W. 
Haye • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

8: ����; M.· �a��L: : : : : : : : : : :  . . : : : : : : : : : : : : : : : :  g 
Gas lighter. electric. J. O. Dahlgren . . . . . . . . . . . . . . . . Gas producer. L. Bemelmans . . . . . . . . . . . . . . . . . . . : . . .  . 
G&8=���i�r���:::tf�,Ol:a��i��.�.�����.�����: 515,500 Gate. W. C. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515;430 
Generator. W. J. Hanton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.553 
Glass. decorating. A. Steffin . . . . . . . . . . . . . . . . . . . . . . . . .  515.538 
a��i'.";.'!;,".m.ar��

I
��b�·e����: "Webi;::. : .. ::: .. ::: gH:� 

Grain washer. harley or other. J. A. SaJadin . . . . . . . 515.618 
8�!�\!�a:.'i.��fn:w�r��rd;,r: ·W:.·LIUden·.�15:� ili:� 
Gun. magazine bolt. U. Marga . . . . . . . . . . . . . . . . . . . . . . .  515.3(8 
Handle. See Culinary ve •• el handle. 

Railway, conduit electric, Cassidy & Butler . . . . . . .  515,572 
Railway cros.lng electric alarm .y.tem, A. J. 
Rai��;?�jectiic: · Ii: if: Comsiock: ·. ·. ·.: .:::. :: ... : ..

.. : : :  g�� 
Railway .ignal, electrical, Riley & Selden . . . . . . . . • .  515,366 
Railway .tgual .y.tem, automatic electric, C. P. 

Breese . . . . . . . . • • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .  515,6(8 
::ll::� :����fi:RV.fa;�·R�WY.-. ���.�r::.��::.: 515,(69 
ft:H::� ::1���: �u�o!!tf�; Vi: j":Coughiiii::::::.: 
�:ll::� �:�: �o�k:1

t
��I't; : : : : : : : : : : : : : : : : : : : : : : : : :  

::l1::�,
t
!.���: �·:'·H����::;�n: : : : : : : : : : : : :  . : .. : : : :  g�g;m 

::r%�e��i��R.JB!g��
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�: 

.. : : : : : : : : : :  .. : : : :  .. : : : :  glt� Recorder. See Sales recorder. 
�����:�:t���u�Pl��������. �.��.���: .�: . ����.:. : : gH:� 
R�ister. See Cash register. 
Refrillator. See Draul!ht regulator. Re n holder, T. J. WeIr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515. Rolling macnine • •  heet metal. W. R. Kinnear . . . . .  51§, 
:��:� ��=:�:: .r.�

r
MI�e���.��·:::::::::::::::::.: gig: 

��l:r�'w.
g
;j.fnr.���.���� : : : : : : : : : : : : : : : : : : : : : :

.
: : :  

515. 
�:f:. �����J''?: ���

k·crec�· ���T��t,Daiiuai. ·j: . p: 
Saw���

a
:nachiiie: Gari"nii ·i·Prescott : : : : : : : : : :  :::: : 

Sawmill carriage feed mechani.m. G. M. Hinkley 
�g:��:

g 
��C��:c[���e:Ii.

H. Hawkins . . . . . . . . . . .  . 

�::'rig�;;.
e
�;,lte1-y. �gJ�Rowiey : : : : :  : : : :  : : : :  : :  ::::: gl�� 

Sectional hoiler. F. Grote . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.584 
Seed rack. Forhes & O'Nell . . . . . . . . . . . . . . . . . . . . . . . . .  515,580 
Separator. See Grain .eparator. 
Separator governor attachment. J. Overhol.er .. . .  515,358 
��:i�: ::::��:��: �:k ����r: : : : : : : . : : : : : : : : : : : : : : : :  gH:m 
Sewing machine, boot or shoe, M. C. & T. J .  
Se..?;�:�aciiliie: ·poi,.titch: ·i;. L :  Miiier: : : : : : : : : : :  g{g:m 
SewiD� machines, met.hod of and apparatus for 
Shi;rgg��� �J'o'1����.��1I�nca�ePo�������:::::: gH::.il 
�Pf�rn!\f���t;::� asii: c: JiJ: ·Frencii : : : : : : : : : : : : : : : : : : gltM;\ 
Sigual. t'ee Marine .Ignal. Rallway .ignal. 
SI"nal compen.ator. J. G. 8chreuder . . . . . . . . . . . . . . .  515.722 
�lg:li�l :g�::l�:: ti. �: :�:11� 'Kieiii.teui.;,r:: glt� 
�:r..���r.il.i:'·S�W.'i?incii : : : : :  : : : : : : : : : : : :  : : : : :  : : : : : :  g�:�� 
Smelting and .eparating furnace. L. R. Bonehill . . 515.727 
Smoke and gas consuming furnace, G. E. McCas-

key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.«1 
Smoke Catcher and .eparator. F. L. McGahan . . . . • 515,528 
. Smoke consuming furnace. R. Wal.h . . . . . . . . . . . . . 515.SSt 
Spark arre.ter, T. Lee. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 615.345 

Harvester, G. H. MIller. . . . . . . .  . . . . . . . . . . . . . . . . . . . .  515.549 H3rveste.r, com (go,cane, R. B. Robbins . . . . . . . . . . . . 515,483 
Harvester .heaf carrier. J. F. Seiberling . . . . . . . . . .  515,370 
Heater. See Electric heater. Electrical heater. 

Water beater. 
Heating and smoke consuming apparatus, G. W. 

Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.718 
leating or ventilating device. H. P. Hu.e . . . . . . . . 515,685 B��l ��li'.�

i
�d '¥���;:;lI
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��i.?;. �
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515,653 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. 515,492 

Hinge • •  prlng. A. S. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,334 
Binge • •  prlnll:. W. P. Keenan . . . . . . . . . . . . . . . . . . . . . . . . 515,433 
Bitching device, C. W. Collln • . . . . . . . . . . . . . . . . . . . . . .  515,325 
HOist. dlll'erential. W. T. Sears . . . . . . . . . . . . .  ; . . . . . . . .  515.696 
Hook. See Check book. 
Horse detacher and brak". combined. A. H. Chil-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515.651 
m��'il'J!':g�I:u!n:;: WIRra!��·liu'!:!:���: : :  : : : glz:m 
Incubator. J. R. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.554 
Injector. L. E. Hogue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.683 
Insect screen and trap. R. J. & R. S. A. Tarbell. . . . 515,561 
I:::�l:tl'.?lig:;,.�I!:V�f. � . .:::;ple

.� 
.. .. .. .. .. . .. .. .. .. .. . : . .. .. : gH:M� Iqsulators supporting same. fixing electric con-

ducting wire. to. R. SChombwl< . . . . . . . . . . . . . . . . . 515.448 
Intrenching tool. "G. E. Albee . . . . . . . . . . . . . . . . . . . . . : . .  515.568 
Jacqnard books. ma.chine for hendlnll. R. C. Man-

viil'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.347 
J oint. · See PiPe �oint. 
f!\:'';I f��

e
flPe'"bi��::r •• A. R Baker . . . . . . . . . . . . . . . . . •  515.512 Lace fastener • . • hoe; J. Homer . . . . . . . . . . . . . . . . . . . . . .  515.684 

Ladder exten.ion attacbment. W. Gates . . . . . . . . . . 515.582 
LamP. electriC ar� G. Klrkegaard . . . . . . . . . . . . . . . . . . . 516.342 t::::� .• 'i!:r:,

I
",� �.o��.��������: : : : : : : : : : : : :  : : : : : gH:� 

Lamp socket. L. Stirn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,485 
Lamp socket. incandescent, R. C. Nonrse . . . . . . . . . . 615.600 
Lamp socket, incandescent. L.- Stirn . . . . . . . . .  " . .. . . _ 515,484 
Latbe dog. G. H. Willi • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lathe. turret, F. H .  Richard., . . . . . . . . . . . . . . . . . . . . . . . 
Lanndi'y frame, J. Wisner . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Lawn .prinkler, S. H. Stott . . . . . . . . . . . . . . . . . . . . . . . .  . 
t::�IiEi;������n.£·a�i:;: S�����: : : :  . .  : : : : : : : : : :  515.614 
Lift. hoi.t. etc .• P. G. Backman . . . . . . . . . . . . . . . . . . . . .  515,00 
Line reel, fastener, and thlbtener, combined, C. W lUl:oner. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 515.486 
Linotype machine. H. A. Stall . .  . . . . . . . . . . . . . . . . . . . . 515,623 
Lock. See COin-operated lock. Trunk lock. � J: t:��ft1amr. :::�::: ·. : : : · ·.·.·. : : ·. : ·. ·:. : : ·. : ':. :·.:·.: 
Loom let-oll'mechani.m, H. Wright . . . . . . . . . . . . . • . . 
Loom picker 8�a:lf, J. Languirand . . . . . . . . . . . . . . . . ... . �::: r!��Y:. ��ftt::rg;�: .�:.���:: : : : : : : : : : : : : : : : :  �1�:� 
tgg::: ::� ::gE :::g:lg:::{Ji:"':'�\ieWion: : : : : : : : : :  �l�:� Lubricator. G. A. Hofmeyer . . . . . . . . . . . . . . . . . . . . . . . • 515.586 
Lubricator. J .  E. Lagermtlll. . . .  . . . . . . . . . . . .  . . . . . . . .. 515.590 
Lubricator. L. Merten. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.404 
Lu,>!gage earlier, J. H. Steen . . . . . . . . . . . . . . . .  _ . . . . . . . 511>,622 
Machinery, rope or cable system for operating, J. 

H. Watt • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.416 
Malt liquor., apparatus for making. A. W. BiII-

iugs . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.319 Marine 8lgnal, G. W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . 515.6'M 
Measure. tailor's, J. A. Aim . . . . . . . . . . . . . . . . . . . . . . . . .. 515.511 
Mea.urement., adjUBtable draught for roof and 

br .. ce. B. F. Mo�n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515,497 
�:f!����rev'Fc�or �:�::n:ri!':

s
.;nii. ·of: 0: 0: 515,456 

EI.as.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Metals. apparatu8 for electrically heating or 

working, C. L. COMn . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  515,652 
Meter. See Water meter. 
Mill. See Pulverizing mlll. 
Monkey wrench. H. Bivin . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,645 
Mop head and wringer. W. O. Harland . . . . . . . . . . . . .  515,676 Mortar mixing machine, J. L. BowIe • . . . . . . . . . . . . . .  515,463 
Motor. See Electric motor. Spring motor. 
Motor. J. J. GUldhaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,674 ��:rn' 1:.':.�br,;e�utti�

e
�pparaiu.:H. ·Moon: : : : :  g�� 

Mu.lc feat turner. J. c. gtln.on . . . . . . . . . . . . . . . . . . . . 515.724 
MUBic .tand and case, comhlned. J. H. Brook-

mire, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.6(9 
MusiCal instrument, H. G. Carswell . . . . . . . . . . . . . . . . 5L'1,323 
lIIu.ical instrument. I. S Goldman . . . . . . . . . . . . . . . . . •  515.&"71 
Nailing machine, box. B. S. Atwood . . . . . . . . . . . . . . . .  515.393 
Needle blank .waging machine. W. H. Dayton . . . .  5 
Numbering machine. F. Sander • . . . . . . . . . . . . . . . . . . . .  5 
Nutloc!<� J. E. Simm • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
Oar. J . ...  Dodge. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  5 
011 burner. T. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Oil can. C. H. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ordnance. breech-loading. G. Gerdom . . . . . . . . . . . . .  515.707 
Ore concentrator, 'I'. J. Lovett . . . . . . . . . . . . . . . . . . . . . . 515,495 
Partition. fireproof. F. H. Mela . . . . . . . . . . . . . . . . . . . . .  515.496 
Peeling machme. vegetable. C. Beuttel . . . . . . . . . . . .  515.394 Pencil case., machine for making. E. Wel •• en-

bern. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . .  515.564 
����::"\':�l�k :'�rt�iiig ·.ame,"porousJ 

515,638 H. Parklnaon. . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . •  515,«3 
Piano attachment. French Ill; Nalence . . . . . . . . . . . . . 515.426 
����:.t1�.���\�:�r coverlngtF. E. Lyon .• ' 515.597 
Pigment. making suhllmed lead. Bartlett & 

Petman • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,459 
�:rcJ�;.n:Ce�F.SJb�;itiiace::: :::: :::::::: .::::::: :::: g�� 
Plane, .top and chamfer, A. A. Curry . . . . . . . . . . . . . .  515.659 
�l���: �� ��tltifredericC:::: : · · : : : : : : · : : · : : :  �H:� 
Plante!. hand .eed. J. M. Basket. . . . . . . . . . . . . . . . . . . .  515.643 
Plow. tl. Wiard . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515,H7 
Pole coupling. vehicle. A. Stair . . . . . . . . . . . . . . . . . . . .. 515.451 
Portfolio. W. Je8cbke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.687 
Post hole digger. Daugherty & HIII . . . . . . . . . . . . . . . . . 515.731 �uJ�';.::��W. w::er et at. . . . . . . . . . . . . . . . . . . . •  515,611 
Primary battery. C. J. Hnbbell . . . . . . . . . . . . . . . . . . . . .. 515.432 
Propeller • •  crew. M. O. M!ltzlalf . . . . . . . . . . . . . . . . . . . . . 515 •• 79 Propelling apparatu •• hoat OJ" vessel. H. Barcroft. 615,612 
Pr8I>elllng boat •• mean. for. H. W. Hoeft . . . . . . . . . 515.6Il2 
Puller. See Cork puller. Stump puller. 
Pulverizing and amalgamating apparatu.. A. 

Tornaghi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  515.4D3 
PnIverizinll: mill. J. K. & E. C. GriMn . . . . . . . . . . . . . . .  515.673 
Pump, deep well. C. A. Kelley . . . . . . . . . . . . . . . . . . . . • . .  515.(75 
Pnmpmg engine governor, T. Shaw . . . . . . . . . . . . . . . .  515.m 
Rack. See Seed rack. 
Railway bend, electric, J. Meyer . . . . . . . . . . . . . . . . . . . • 515.478 Balbray chair, C. 11. n.4 . . . . .. . . . . . . . .. . . . . . . . . . _ . .  6l6;IIIl3 

Speed gearing. variable. N. J. Prltcbard . . . .  515.534. 515.610 
��l�gl:'a!d ��ef�E�w: F: Drap�r· . . ::: . . :: .

.. . ::::::. : :  gH:�� 
�gi��:�:��:���"Ji·.'lie�i ��r..r:gr.; for iiIiitpii;g: 515.715 
Spr�e�·I!'!,'"g-pow·de;.·aiid·,;aiid:·C: ·G:iiavi.::: . . : gl�� 
Spring motor. J. J. & C. A. McCarthy . . . . . . . .  . . .  515.352 
Sprinkler. See Lawn .prinkler. 
Stamp, steam, C. W. Tremain . . . . . . . . . . . . . . . . . . . . .  515,380 
�t:::,.r.in§e'::���?;'.�a�. 

Whitehead . . . . . . . . . . . . . . .  515.566 
Staves, etc., machine for cutting barrel, B. D. 

Whitne} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  515.388 
�t:�,!a��L���IJ. ���ta�a::·. ����.�

.
::: 

.: .. : .... .. . :: . . ::.: iH:� 
��r:�::;Aj��i!di�S'���:�es: 'mac'lilne 'for' ·coj.Mi� 515,600 
Stog����g's�e t��few,.��pp;,r: · · · . . . . . . . . . . . . . . . . . . . . 515,615 
Stove or range. W. L. Butt • . . . . . . . . . . . . . . . . . . . . . . . . .  515,515 
Street .weeper. C. Z. O·Neill . . . . . . . . . . . . . . . . . . . . . . . . 515.501 
�f����re�.

r
il�:;,:&�.r..'iii�: : : : : : : : : : : : : : : : : : : :  

515 
Suit, combination, M. Loewenthal . . . . . . . . . . . . . . . . . .  5 
Surgical tourniquet. G. L. B. Rounsevllle . . . . . . . . . . 5 
��"C�� 'S"e"e

h
¥l:II���;;;i�Ii Ta¥"ieiiIione· · ex: 515.376 

chanlle switch. Tramway switch. 
Syringe. hypodermic. J. W. Daily . . . . . . . . . . . . . . . . . . .  515.705 
Table. See Folding table. Game table. 
Tablet, editor's or reporter's ready collY paper, 
Tel�ph¥c

c
fn���uCior: HOUCk ",t· Browiiinji. · .

. :.::: : ilg:� 
Telephone exchange switch and circuit, J .  J. 
Thl�

'
�.i';'T:I�,;; ilniii-at"tier fo,;ii': .p: ·johnson·:::.: i�� 

Thra.hing machine hand cutter and feeder. J .  
N eri.on. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  515.358 

Tins, etc., holder for, H. R. Saunders . . . . . . . . . . . . . .  515,369 
Tire, wheel. J. Lones et. ,,1 . . . . . . . • . . . . . . . . . . . . . . . • . • . . 515.596 
Tires, inflating pump for inflating pneumatic, L. 

Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.(74 
�g�f�� :�g�g�: i: tl ff���f.t: : : : : : : : : : : : : : : : : : :  �}g:frl 
Tongue. vehicle0. B. McKay . . . . . . . . . . . . . . . . . . . . . .  515.407 
Tool, univer.al. H. Mork . . . . . . . . . . . . . . . . . . . . . . . . . . . . 515.493 
Tootn. artifiCial. H. B. Harrell . .  . . . . . . . .  ; • . . . . . . . . . .  515.400 
���::.;��: rt;�'!r�·.f:· &�g�����::::::::::: ::: : :  g�:� 
¥r::.�::r ����

h
, gr!:'k��!�· manUfacture· ·  of," · c: 515;006 

Tru�12r;,"c"k: ii:: X:jiidii:::::::::::: .:: :: : : : : : : : : : ::::: gH:� 
���ha�:' i�\t-�b�fi!�.��: . . .  . .  . . . .  . . . .  . . . .  . . .  . . . . 515,438 
�i;f:�n!i��::':t't��'b

e
m!nt'g�W: "Whii"ke��5:�O: g�g:m 

�:l��: fi.��kJ��iit · · .:: :::::::: :::. :::::::::::::::.: g�:l� 
�:l�:·J',:'J;�W'k�h::'.%Jd�: �:.��.�: : : : : : : : : : : :  : : .. : gH:� 
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Vapor burner. J. A. Chandler . . . . . . . . . . . . . .  515.422 to 515,424. 
v
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Vessels, device for removing ashes from marine 
Vi.��'}���I�W:���.I�.�. : : :  . .  : : : : : : : : : : : : : : : : : : : : : : : g�� 
��g�r.

d
��E��iit.; �a���rp�"r�in· wasiier: · · · · · 515,628 

Washtuh •• connection for cement. G. Deuerleln . .  515,466 
�:���'b�::t:��!r�V�PI�:���rft��nustiii.·.·::.·.·::.·::: :  g�� Water meter. proportional. J. Thom.on . . . . . . . •. . .  515.378 
���';,1.
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515,726 
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·and · · iocking 

515,600 
Wi::�����fn:':·D�·E"s�:��: ::: :: : · : : :: . . . .  :: : .. ::: ::: g�� 
Wood box kindling. and ash receptacle. com-bined. J. H. McInto.h. Sr . . . . . . . . . . . . . . . . . . . . . . .  515,353 WrenCh. See Vehicle wrench. 

D ESIGNR. 
Axle hox frame. J .  A. BrIll . .  . • . . . . . . . . . . . . . . . . . . . . . . .  2'1.087 
���'errl�m:;Ck::i.:·L.·Porter.·.·::.·:::.·:::.·.·:.��,�: �lmii 
Stopper' flng. F. I. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,091 ��v.;'i' .3�f�:;:'W.�: 'Id����::::::::::::::::::::::·.: �l:J 
Whirligig. wheel. B. R. Dudley . . . . . . . . . . . . . . . . . . . . . .  23,089 

TR.AD g M.A RKS. 
Bonnets. ha� cap •• and hood. J'or ladle. and cbll-

dren. StrAwbridge & Clothier . . . . . . . . .  , ;  . . . . . . . . . . 24.276 
Carpenters' and wOodworkl!!!,! toOI8

C
J .  Swan . . . . . . 24.283 

E{n'l",!�g�· f�;' ��::k'!;I:r:,,��r!��1 ri:.,::,
p
J.

n
�:. Yost 24.2'17 

et al. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . • 24.280 Minerai water natural. Stafiord Minerai Spring. 
and Hotel com¥"ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2(.281 

��r.��'s�t
t
J:'t· . .  ��.�. �. ?�����:' .:: . . :::.: .::. : : :  i1:� 

Whi.ky. Gilpin. Langdon & Company . . . . . . . . . . . . . . . 2(,279 
A pl"inted COpy of the .�ecificatlon and drawing of 

::r,J'J'
t
:::;c�

n � �ff��
i
��;'b�d �lo�

a
��: IN!�'i�� 25 cents. In ordering plea.e .tate the name and nnmber 

of the patent de.lred. and remit to Munn & Co .• 361 
Broadway, New York. 

C anadian patents may now be obtaIned hy the In. 
ventors for ani. of the Invention. named In the fore. fl�n!�h!� t�':,

d
���

e �mtflt�lea:��f �rea� 
��ct�g�'t�==.�� J!rg:e:::.t NeW 

ORDINA R Y RA'.I'E8. 
In.lde Page� each in 8el"ttoll - - .,. a cent8 n n n e  
Back I»aae. ell,eh i n sertion - - - - SI .00 a l i n e  

pr :I'or some classes oj Advertisements, Special and 
Hwher rates are required. 

The above are charge. per lloI<ate line-about eight 
words per Hne. '!'his notice shows the width of tbe line. 
and is set In agate type. EIljll"avings may head adver
tisements at ,the same rate per agate line, by measure-
���fve� !r

e
p!:�ri�tr�:

B
�m!

d
�rt!:tr�� Tii::�d�; 

morniIUl to appear in the fol.lowiwr week's issue. 

Patent Foot Power Machin 
Complete Outfits. 

Wood or Metal worker. without steam 
fl
ower can successfully compete with ll�ao1t .��\1 )W'G u·i�c�:'{II:'?; 

late.t and mo.t improved for practical Shop U.e. al.o for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Fal ls Mfg. Co. 696 Water Street. Seneca Fall. N. Y. 

lAT H E S Shapers Planer. Drill •• Machine Shop � Outfit., Foot Lathe.1..Tool. and Supplie •. 
Catalogue Free. BEB.a.S'l'IAN LATHE CO .• 120 CULVERT ST., CINCINNATI, O. 

E:X>G-E T��X.& 
are often nearly mined by u.ing a grind
stone not adapted to the WOI k. Our 
�:�r: f����f:d�J:r:::yv:�,�y of grits 

ar MOII/ we send you owr Cat(lIogue. 
whwh wilL give you some imjormatWn ? 

GRA FTON !STONE C O M PANY, 
No. 80 River Street, GRAFTON, OHIO. 

MECH.ANICAL EQUIV.ALENTS. - A 
paper hy Prof. C. W. MacCord. in which the author 
illustrates his conception of the meaning and applica� 
bility of the term •• Mechanical Equivalentst" by the 
construction and description of three mechanical com
binationse With 5 figures. Contained in SCIENTIFIC 
AMmRlCAN SUPPLEMENT. No. 938. Price 10 cent •. To 
be had at this office and from all newsdealers. 

GASOLINE ENGINES. 
Stationary &, Portable 

A L L  S I Z ES. 
Dwarfs In .Ize and 

Giants in Strength. 
only 10 cents 8 D.y 

per H. P. to run them, &; 
scarcely any attention. 
EVERY IIGIIE GllwnDD 
a;Xr::tl��nf�lculars 

BIOLOGY .AND ITS RELATIONS 
with other Branche. of Sclence.-By J. S. Burden San_ 
derson, M.D., L fJ.D. _ Presidential address bebore the 
British Association. Nottingham. 189;·t Origin and mean
ing of the term ·' biology," origin and- scope -of modern 
physiology, specifiC energies of the organism, experi
mental psycbo]ollY, phototaxis and cbemtotaxis. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 9'�8 and 929 . Price 10 cent. each. To be had at this 
offlce and from all newsdealers. 

O I L WE L L  SU P P LY GO. 
9 1  &; 9 2  WA'.l'ER STREET, 

PITT8BIJRG, P A .  
Manufacturers o f  everythinll needed for 

ARTESI A N  W ELLS 
for eiir�12:,sE�:k�s��fp�rc����!� Tests 

Drilllng Tools. etc. llill.stmted 
cat��o:;:t'

8�r:t: :;,t:;;�t�'i:;. 
ST UDIES OF TH E PHENOMEN.A OF 
Simultaneou. Contra.t Color.-Ily Alfred III. Mayer. Description of a photometer for measuring the intensities of lights of different colors, and an account of stud. 
ies therewith of the pbenomena of simultaneou8 con
trast color. With 18 illustrations. Contained in SCIEN
TIFIC .AMERH'AN SUPPLEMENT. Nos. 943 . 944 and 
94:i. Price 10 cents each. To be had at this office and 
from all newsdealers. 

Rubber Rol ls and Wheels . 
Power Wringing Machine •• Drying and Ventllatlag Fans. AII 8tyies of Truck. made to order. Catalogues 

free. GEO RGE J' . V ) , A R K ,  
B o x  I J '  Windsor Lock� Conn. 

tr B,EPERA PA PER. 
A New Printing·Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Re.ults. Easler Obtained. No Ice, No lIot 
Water Treatment, No Lead Salts, No A lum or other hardener. endangering the durablll� of the image. Extreme .Impllclty of all operations. Printed, t{)ned, 
��tnz'::��o:' n1:'t'll:�

I
::,u�. 
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8a:� t::�e:�w
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��wf:���· Jfa�

e
!o�! of the detects of its rival.. pr Write for free .ample .heets to 

Iff ��'ti�. Nepera Ohemical 00., Nepera Park, N. Y .  
B U Y  
T E LE P HON ES 
That Ilre ,,"Dod-n ot " cheap thina-iJ." The differ .. 
ence In cost •• Uttle. We guarantee our apparatus and r;',;-;::�:n�: �3\�'!'�m"::l��e

l
�'bllJ"�'3h�:

t •. 
WESTERN TELEPHONE CONSTRUCTION CO., 

440 Monadnock Block. CHICAGO. 
Largest Manujacturers oj 'l'elephones in the Vniud SUites. 

§ M A N U I'" A C T U R E:.  T O  O R D E:.R 
P [ C I A LT I [S & N O V E LT I E S - PATENTED 

ARTICLES - S M A L L  OR r l N E  M AC H I N ERY. 
S E. f'l P  I'- 0(,'· " O T T O  K O N I G  SLOW - Fg�1�� .---'4 9  M IC H IG A N  S T. CL£.V£ LAND, D. 

J"",,-<P:OS Horological lnstitute. 
earn the Watch Trade 

. Engraving and Jewelry Work. 

PARSONS, IDE & CO, 
302 B rad ley Ave., 

OVER 

pro Circular free. 
PEORIA, I LL. 

"OTTO" 
GAS AND GASOLINE 

E N Q I N ES. 
. �to 100 h. p. Can 
be used In cltle. or 
In country indepen
dent of gas works 

or gas machines. 
No Boller, 

No Danger, 
No Engineer. 30,000 SOLD. 

OTTO GAB ENGINE WORKS. PHILADELPHIA. 

FL.AME.-BY PROFESSOR ARTHUR 
Smithell.. A paper read before the Britl.h As.ociation 
t�:h�a���!i�

h
a:!'m�

e
��'fa:elI�I�1�· r�s�;�:�.:I g� 

Humphry Davy, nature (\f IiUlSOOUS explosioDS and their 
bearing on the nature of llame, why flames are luminous, 
g;dr:g�� h�������e 

c
:��

on
h;����r:o�

n
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ge
gf :Oame. With 3 i1Illstrations. Contained in 8cn�NTIFIC 

AMERICAN SUPPLEMENT. No •. 941 and 94 :1 .  Price 10 cent. each. To be had at thl. office Rnd from all 
newsdealers.. 

No man seeking small power, one, two and 
three H. P., would buy anything but the 

OLDS GASOLINE ENGINE 
if  he Investfgates its merits, which

· 

are the cause of Its wonderful 
demand where introduced. 

pr Send for '94 Catalogue. 
P. F. O L DS 8c SON,  

B o x  218, Lan sing, Mich . 

STEVENS PATENT 
SPRING S{)BEW THREAD tllLIPEBS 

Ideal, No. 64. 
Price, by mali, po.tpald. 

8 Inch . . . . . . . . • .  $UJ() I 5 Inch . . . . .. . . . .  $1.25 
Ideal and Leader Spring Dividers. and 

Calipers. Ideal Surface Gauge.
}. 

Depth Gauges, and Fine Machinists' Too s. 
pr lUmtrated catalogue jree to aU. 

J. STI£VI<:NS ,o\RMS &; TOOL CO., 
P. O. Box 280, Chicopee Fall., Mass. 

HYPNOTISM I Its U.e. and AbUBes. The sclI ence easily acquired. lIInstrated 
book,$!. Prof. Anderson. S.A. 3..Ma.onicTem'le,Chleago 

MA:-E"J�UR. MECHANICAL ENG INEER  OR  ORAUGHTSMAN ; 
Or qnalify to take. charge of or to .uperlntend the manufacture of machinery. by de. 
voting your idle hours to Home "'tudy hy the method of T H E  C O R R E "' I'OND. ENCE 8 C H O O L  OF MEC H A N I CS. Scranton. Pa. To begin • •  tudents need only 
know how to ..-l and wrlte. Moderate cbarKea. Sen4 tor Jj'REE Circular. 

© 1894 SCIENTIFIC AMERICAN, INC.
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F."Mlde<i b!i MathMu Oa .. "", 1'i80. 

H E N RY CA R E Y  B A I R D  Ie. CO., 
INDUSTRIAl. PUBLISHERS, BOOKSl!:LLERS& IMPORTBBS 

81 II Walnut St., Philadelphia. Pa •• U. S. A .  
Pl""Onr new and Revised Catalol<Ue of Practical and 

Scientific Books. 88 pB.Jres. 8vo, and our otber Catalognes 
and Circulars, the whole coveriDIl every branch of Sci. 
enee applied to the A rtI!. sent free and free of post&jre 
to any one in any part of the world who will furnish hi. IIdd� 

EXAMINE, at any news 
stand, a copy of THE 

POPULAR SCIENCE MONTHL v, 
and see if you can find in it any 
article or page which does not 
interest you. The advances in 
science are so many-sided, and 
their practical applications so 
numerous, . that no intelligent 
person can continue long to 
ignore them without positive 
detriment. 

Sold everywhere, 50 cents a copy. 
Subscription price, $5.00 a year. 

D. ,ApPLETON & Co., New York. 

STE'ELBALLS for .MA O HINJJJ B Y 
. . JOIJBNALS and BI-UYVLJJJS a specialty. 

B&lls from �" to 2" diam. In stock 
Balls of Any Mat.erial or stu made 
to order. A CC111'&Cy of sphere, size 
and uniformity of strength guar-
anteed. PI"" Writ. Jor �ce,. 

Also manufacturers of Automa
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 
Cleveland Machine Screw Co. 

1 33 2d Ave .. Cleveland, O. 

VELOCITY OF ICE BOATS. 
lectlon of interesting letters to tbe editor of the SCIEN_ 
TIFIC AMERICAN on tbe question of the speed of ice 
boats, demoutratinll bow and why It i. tbat these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In tlCIENTIl'lC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and frOID al l newsdealers. 

IF, YOU HAVE ANY . SMALt' ARTICLES 
in Brass or Iron that you want manufactured 

in quantities, write to THE JONES BROS. ELEC
TRIC CO. , 28-3°'-32 West Court St . ,  Cin'ti, O. 

TEL E·P H O N E S .  
Receivers, 11 . 25 eaoh. 

All Pal'ts of ReceIvers, Magneto Bells, Cords, 
Wire, etc. Complete Battery Pbones, PrIvate 
Line and Warehouse ·Phones. Dynamo Motor 
and Engine Castings. Electrical Supplies. 

pr Send Stamp Jor New Oatalogue. 
PALMER BROS. , M ianus, Corin. 

THE MODERN ICE YACHT. - BY 
Gilo. W. Polk. A new and valuable paper, containing 
full, practical directions and speCifications for the con
struction ot tbe fastest aud best kinds of Jce Yachts of 
the latest, most approved forms. Illustrated with en
JuaVinJl8 drawn to Bcale, sbowing the form. poSition, 
"nd arrangelLent of all the parts. Contsined in SC'IEN
rlFlC AM1llRJeAN SUPPLEMENT, No. 624. Price 10 
cents. 1.'0 be had at this ofllce and of all newsdealers. 

Star * IIlap$ 
By R ichard A.  Proctor, F. R . A . S . 

* * * 
A series of twelve elegantly printed Maps of the 

Heavens, one for every m'ID.th in th!�' . Speclally 
prepared for use in North America. . . .th descriptions 
accompanying each map, giving the es of the prin-
cipal stars and constellations, sbow their relat\ve 
po8ltion� at given. hours and days of the montb. 

A. most" beautiful and . oonvenlent work, specially 
adapted for the use of those who· desire to acquire 
a general knowledlle of the starry realms. . 

To which is lidded a description ot the method ot 
preparing and using artlficlal luminous stars as an aid 

In fixing tn: the rilIpd the names and places ot tho 
various stars and oonstell&tlon8. by Alfred E. Beach. 

Altogether this is one of the most popnlar, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound In cloth. PrIce 
'-J.:';O, postpaid. 

I MUNN &; CO., Publishers, 
361 Broadway. New York. 

$tj.tuti ,Ut �mtri,a •• 

DAIMLER MOTOR C O. Towers, Tanks and Tubs 
MANUFACTURImS 01' 

GA S O L I N E  E N G� N E S  PATENT SECTIONAL 
ALL IRON TOWERS. 

ADAPTm> TO PLAIN 

StBtionary, Loeomotive and Boat Purposes. ALL WOOD TOWERS 
D A I M L E R  M OTOR LAU NCH ES, ELEVATED TANKS 

:1. to :1.2 HO'l'se :Power. for Automatic Fire Sprlnlder Plants. 

Safe, Speedy, Clean, Reliable, Convenient. No Steam, No Coal, Louisiana Red Cypresa Tanks 
a Specialty . 

No Ashes, No Licensed Engineer or Pilot. CO . 
• k " STEINWAY " L "  I I d C '  N Y W. E. CALDWELL • 

Office and Wor s : :  , onl s an Ity, • •  21 9  E. Main Stre"t, 

D E A F N E S S The McCONNELL 
L"OUISVILLE, K Y . ,  U. S .  A. 

��:�:,; t!;.c���y World's Fair Souvenir � aud HEAD NOISES relieved by uslng , Wilson's Common Senae Ear Drum. 
New 8CIentilic inventiOn, entirely dift'erent Gum Proof Filturs r.\r�&�u:m��:���W.�C.AGO, ILL. WORLD'S FAIR H IGHEST AWARDS ; �fsrlt":r:t�o�f.':."n

m 
aW

l :c:: �:�=- f!Jt 
and where medical 81dll has given no relief. 
They are safe, comfortable, and iuvisible; 
have no wire or strlIlJ{ attschment. " rite 
for pamphlet. PI"" Mention t hill paper. 

WILSON EAR llaUM MFG. CO., 
_ .. pool..... LoUISVILLE, Ky. 

MATCH MACHIIERY.  �it:l-\�?�ED. 
Complete plants furnished . •  JOB. C. DONNELLY, 1DI 
Buttonwood Street, Philadelphia, Pa. 

OF INTEREST ' TO FOUNDRYMEN ! 
We wi8b to license a few more ftrms· to manufacture 

=,J��r': f��r.��g�::r�er:�b��� 
specialty an� is under strolUf patents. Will sell a com
plete outftt of ftasks and pattems · to start produclng. 
No experimenting. OUr late Improvements make our 
radiators the best in the market. Agents wanted for the 
sale of our !lOOds. Correspondeilce soliCited from 
foreign eo�:rtA ND RADIA TOR CO. Works, Bremen, Ind. Office, 89 Lake St., Chicago, m. 

=-,---. Pipe Frame Truck Baskets 
Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 

L. MURRAY MO ORE, 
Rochester, N. Y. 

Electric Telephones with calls, complete, tor both 
ends, es.OO up. Send stsm� for descriptive 'prlce list. 
Adams & Morrlaon, 3Il6 W. Polk Street, Chicago, IlL �. 

R E M OVE M I CRO BES 
-AND-

All Kinds of' Disease Germs. 
b a JilUt ... and Oooler Oombine<!. 

The Ice &8 it melts Is filtered. 
No other gravity filter does this. 

The McConnell Filter co. 
BUFFALO, N. Y. 

toC:l.Jl I�r!��:r �o'n�; �d:;O I��:.\:� RepllE!8, which must give full luformatlo!l, ..:wI be herd In striCt confidence. Addres8 I N V ESTOR. P. O. Drawer 96, NEW HAVEN, CONN. 

HISTORY OF FOOTGEAR.-B RIEF 
descriptions of the forms of footwear used from the ��t:�:ft� ���N�?:I':f'l ��:;CA:1f�P�L��:W����:: 
943 and 94:'; . Price 10 cents each. To be had at this 
office and from all neWsdealer .. 

K a, ORE BREAKER 
Capacity up to 200 toDB per hour. 

Baa produced more ballast, road 
metal, and broken more ore than 
all other Brea;ce s combined. 

Builders of High Grade Mining 
Machinery. Send for Catslogues. 

C A T E S  I R O N  W O R KS,  
C S o .  Clinton � t  • • (:I Ji caao 

:JrJ\�'=ln S�r:
e
&o::'� �:; 

* THE " MUNSON '" TYPEWRITER. * � machine is an " evolution," the outgrowth of years of experience and the 
beBt �";,.��f ���':" WOlj,. IsI

t"Lr.%'�P�e:.::.yr.a1c:�non':t� the 
E,lsUy operated, with Vniveraal Key Boar!f. 

INTERpHANGEABLE STEEL TYPE WHEEL, 
ing ='lep'g'�3s�

si��:.m ��=f: ta'il:r:.�hr:=�eight, with carry-
Hjghut Medal AWMde<i, World', FaW', OMcago, l8II3. Send Jor ",,".ular to 

The M unson Typewriter Co. , 1 62 S. La Sal le Street, Chicago. I I I . ,  U. S. A. 

M edal &: Diploma 
on our INCUBATOR and 
BROODER combined. 

Med&l on Hot Water 
Brooder. 

Old " Reliable · Leau Theil AU. 
If you are ·Interested In 

Ponltry, lt will pay you to 
send .fe. In stamps for our 

!..------ �rnt�� =r:,. ';,'!1>rJ: 
Rel iable I ncubator &. Brooder Co. , Quincy, I I I .  

ARTESIAN WELLS -BY PROF. E. 
G. Smith. A paper on artesian wells ... a source ot 
water supply. Essential geolollical conditions of arte
sian weHs. Some chemical features of artesian well �';."I��;NT��.t'Wl�. iDPrls.,<;,tfo

N
;':::;' ���:�:.r at

S
gs; 

office and from aH newsdealers. 

SANITARY SOAP VASt 
PR EVEN'.'PO disease, waste, pilfer-
�g

f
o"f�;';���I�!.J;."::t= 

AFFO RDS each user fresh, dry 
pnre soap, 

The Only Clean, Sanitary, and Safe way to .... soap. 
W. R. RANNI E. 

Rocheale .·, N. Y., U. S. A. 

AMMONIA MOTORS.-A DETAILED 
description of the apparatus devised by I'<I r. MacMahou 
for the recovery of the ammonia employed for th

o 
e pro

pulsion of cars in a motor of his mventlon. With 18 
illustration.. .Contalned In SClBNTIFfC AMERICAN 
SUPPI.EMRNT, No. 944. Prlee 10 cent •• To be ' had at 
this office and from all newsdealers. 

Perfect Newspaper File 
The Koch Patent File, for preeerving Newspapers, MlIIr-=�esr:J':.!t���h�t:.. �thr:Tcf:lN�I.,;?Ae:�� 
CAN and SCllCNTlB'lC AM1IlRICAN SUPPLEMENT can be 
��J:I� f8:'l!

he io:.
prl:re���.:a �!'s�r r�:J:: .. SCIENTIFI<f tMERICAN " in gilt. 'Neceaso,ry tor 

every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers SCllCNTlFlC AJlEWCAN 

ALWAYS F R E S H  A N D  C L E A N ! 
The TortilOR BraIded Wire 8prJnc l'lliow ill coolanclcleanly. laCOD.

daclve io rehb.
IDglleep. Heallk �..!ti..J'l'; Graduated Beam CaliDers. Ind .. tluet\blo [lt1!D��' � For &II Trade and Sclentllic pur- lZ':::� =,1.-

warraJ't':,.e:cm:=����%:-��; a!N �� (PIllow ono oDll open to Bhow ..... Iructi .... ) tl:.:� ... �:��; 
Address E. G. SMITH, COLUMBIA, PA. tv:-t!!':W�li.� w;;oJ��i��His"j:b'i�t.':'P�Pa. 

ICE-BOATS-THEIR CONSTRUCTION 
and Management. With worklng. drawlIlJ{s, det&1I8, and THE ATMOSPHERIC RAILWAY.
directions In fnll. Four engravings, showlnll mode of De8crlptlon of a proj�ct for rapid transit dating back to 
construction. Views of the two f""test Ice-sail ing boats the yellr 1848. A curIOsity In tbe history of railroading. 
W.':. o�:�a�:a

s
y� 

r
���=���JI[�it:;i.t :J';���! �!t: 6J�;�i:��';;, ����r. i

J!.r�Jl�::. ��E� 
M1INT, I .  The same number also contains the rules and had at this office aud from all newsdealers. 
l'eIlulations for the formation of Ice-boat clubs, the sall
in" and management of Ice-boats. Price 10 cents. 

THE " CLIMAX " 
Stereotyper and . MoukIing 'rua 

comhlned, for making �ect Cel lu-�f!� o��:t'i.f!ll':�type�
e 1::: f�� 

in&ktng Rubber "'taJIIP'" Should 
be In use in every printing office. 

See ScI. AM., Dec. 30, l893. Send for 
cIroular to . 

THE J. F. W. DORMAN CO. III" E. German St .. 
Manufact=i::l0re, Md. 

Rubber Stamps, Vulcan� Stereo-. type Macliinery and Supplies. -------------------
INVENTORS Write us. We haver;.rfect facillti88 

������ �J)t"���!�
e
lfue��":'d�� chaillcaJ Specialties. SO�ERN ENGINEERING CO., llIJectrIcal and Mechanical .I!lnglneers. LoulsvUle, Ky. 

VOLNEY W. MASON " CO. ----,--------
FRICTION PULLEYS, CLUTCHES, and ELEVATORS ARMSTRONG S * PIPE �IN��EAD ING  

PROVIDENCE, R. I. CUTTIN G-OFF N ES 

RED SHALES A S  C O N N E C T E D 
with the Genesis of Bltumeu In C&llfornla.-By A. S. Cooper, C.lD. A description of some deposits of red shales In Callfomla snd their relations to hydrocarbons, rl���� &:tJ�

t
�m:: ;��J!::ii'�e�E8'rJl� 8 J�;�� MENT, No. 939. Price 10 cents. To be had at thla 

olllee and from all newsdealers. 

Both 

Faml' ly  Ice Ma·ch l·ne Ice, etc. , in a few minutes, llOand_uJ!._ FIlters, �.26and up. Cook�_'L !leltzateun 
to prepare one's self soda water. N.5O and up. L. DIIIR.IIIGNY, 126 W. 26th St., N. Y. 

� .... �'8. COil, Sand, CIIY, Tu Bark, Clnders, Ores, Seeds,k 
tJIi!!JJl!t: B'AB.BISON CON vEYOR ! 

==-IBDBDEN. SELLECK " CO.,I":':+':.r.. IChicago, ll. 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 894. 

The prices of the dlft'erent pubuootlons In the United 
States, Cauada, and Mexico are as foHows : 

RATES BY MAIL. 
The Sclentl1lc American (weekly). one year f3,OO 
The Sclentl1lc American Supplement (weekly), one 

year, - - - - - - 5.00 
The Sclentl1lc American, Spanish Edition (month-

ly), one year, - - - - - 3.00 
The Sclenti1lc American Architects and Builders 

EdItion (monthly), one year. - - - 2.00 
COMBINED RATES. 

The Scientific American and Supplement - f'/.OO 
The Sclentl1lc American and Architects and Build-

ers Edition, - - 4.111 
The Scientific American, Supplement, and Archi-

tects and Bnllders Edition, - 9.00 
PropOI'timlat. Rat,s Jm' Six Jlontlu •. 

This Includes postaae. which we pay. RemIt )J'�I 
or express money order; or draft to order of . 

l!lUNN &: CO .. 361 Broadway. New York. 

© 1894 SCIENTIFIC AMERICAN, INC.



1 60  
)V{i'lverfisements. 

ORDINA R Y  RATE�. 
I nside Page, each i nset'ti on . - .,. a cents a line 
Hack Page, each insertion. - - $1 .00 a l i n  .. 

� For Bome classes of A d1'fTtisen)fnts� Svecial awl 
Higher rates are required. 

. 

The above are charges per agate line - about eigbt words per Hne. This notice shows the width of the line, 
:i��:e�t: !� t.f:t:a!if�at�rr��f: {fnBl, �;�e���!: 
�':fve� !re����tf::SSOm�d�rt���e�:8 T��:d�; morning to appear in the following week's issue. 

I 
" OUR INVITATION. 
Call and examine our '94 line 

of Victors-better than ever 
before. 

See the Latest-
New valve for Victor Pneu

matic Tire . 
Victoria Tilting Saddle. 
Lighter and stronger hub 

and direct-tangent spokes. 
The finest bicycle catalog ever 

issued tells the story. 

OVERMAN WHEEL CO. 
BOSTON. 

NEW YORK. 

PHILADELPHIA. 

CHICAGO. 

SAN FRANCISCO. 

DETROIT. 

DENVER. 

�"II�",J�······"······'��"II�II 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11. 1800 : Oct. ro, 1891. 

Is stltrer and stronger than a common bolt. The fluted 
shank prevents the bolt from turning 

in tbe rim and tire. 

C O L D  { M A C HINE SCREWS 
STOVE BOLT>'! 
LOCK t:AP-l'!C'REWS F O R Q E D  SIDE K N O H  �CREWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
P R OV I D EMCE R. I .  

J E SS O P 'S  ST E E LTHBEE�Er 
f O R  T O O L S ,  S AW S  E Te.  W'!C J E S S O P  & S O N S  L Q  9 1  J O H N  S 1  N E VI  Y O R K  

, ___ , _____ ,_� ___ -___ � ___ �_.�_41� __ .� __ , __ ,_,._,, __ � ___ r __ �_� __ ��_' ____ ' �  ___ • __ ) 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463, 5 69, granted 
to Emile Berliner N ovem-
ber I 7 , 1 89 I ,  for a combined 
Telegraph and Telephone, 
and controls Letlers-Patent 
No. 474, 2 3 1 ,  granted to 
Thomas A. Edison M ay 3, 
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� 

1 89 2'
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for
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ng Tele- i.:,: 

grap , W I C  a en s cover 
fundamental i n ventions and ( 

embrace all forms of micro- ( 
phone transmitters and of t 
ca,bon telephone,. I · - , ,  __ ,, ______ , __ .---,--.---1--" - �---�---w--___ � __ -,, __ , ___ �---�---_-__ �--.... --v __ �_..-� 

DERBY � L i bra ry Tables 

� B a l l · Bea r i ng C h a i rs 

Roll-To Office I Office F u r n i t u re 
P S pecialt ies. 

DESKS Derby, Kilmer & Pond Desk 00. 
95 Causeway St., Boston. 

.Bend 4 �nt stamps for OO-page illustrated catalogue. 

J tieufifit !naeritla. 
LOVELL DIAMOND CYCLES 

HIGHEST GRADE.  FU LLY WARRANTED. 

� O\' � �\\. O\' W Om.�\\.� 
• /1\o�% o\' �·w\ .... . 

JOHN P. LOVELL ARMS 00. 
Manufacturers, BOSTON,  MASS. 

Light Roadster. Weight 2il lbs., Price $ l l il. Popular Prices. 

- op-

Catalogue Pree. Agents Wanted. 

International Industry, Science, aud Art 
1 894-5. HeBAR'"C TASMANIA (AtISTRALIA) ' 

Under the Immediate Patronage of the Government of Tasmania. 
SOLE OFFICIAL AGENTS FOR THE UNITED STATES OF AMERICA : 

Messrs. WOLTMAN N ,  KEITH & CO. , No .  I I  Wal l  Street, New York, 
to whom all communications should be addressed, aud who wtll furnish Information to Intending exhibitors, 

secure space. and o�n����'i.:��J��fW�lg�n:��i��e�i'l.n
tg� exhibits. and sale 

TASMANIAN INTERNATIONAL EXHIBITION. 
Applications for Space Must be made Before May 1,  1894. 

ASTRO N O M Y 
Made easy and Interesting with-the help of our new 

Celestial Planisphere and ffandbook. For descriptive circular, address 
POOLE BROS., Chicago, I I I.  

WATER MOTOR ,  $3 . 
BOLOIANO'S LITTLE CIANT 

WILL R UN  YOUR 
SEWING MACHI N E  

ani w�!��r 
w�f��n��c���,:' 

No P!umMng Requirfd. 
Scientific Bill Cata logue 

No. 1,  Ii-i n .  wheel. $3 : :  i: 11:1:: .. U RECENTLY PVBLII'!HED. 

1 1 -2 to il horse power, ilO 
DeU"'lTed free tm receipt of price THE BOLC I A NO WATER MOTOR CO. 

tn�'!:"o�:: oC:��O:eD:h��"J�:� ig��::rit ��bf:Jl��1 
mailed tree to any address on application. 

M U N N "" C I I . ,  Publl8hers Scientillc A merican . 3 6 1  Hroadway, N ew '· ork. 4 1 5  W ater Street, Baltimore, Md. 

No bicycle ever made at all approaches them in 
beauty and style joined to excellence of construc
tion ; none so strongly appeals to the experienced 
rider as meeting every requirement of a perfect 
mount. 

The need of repairs for Columbias will be infre
quent under our new system of inspection, which 
now begins with a scientific analysis of the raw 
material by a metallurgist, and only ends when 
thorough tests have been made of the complete 
machine and all its parts. 

1894 .standard Price, $125 .00. 
POPE MFG. CO., 

1� to 50 H. P. THE M t f 1 9th 0 t MECHANICAL SCIENCE. - PREI:lI-� 0 or 0 en u ry dential address before Section G of the British As80cia
Uses Gasoline Direet jrom Tank. tiOD, by J. Head M. lo8t. C. E. An interesting paper 

You would,b� surprised at the :T:���:�IT a:,sv!�1! ���s��cha����S 
i�rg�e!�r

hl��e�� 
M

. 

anufactured and Natural Gas. sbowtDll that mechanical sC

.

ience Is largely indebted to 

Bumber of:· Different Purposes. lLnd that natnre must 8tlll be 0lH' guide. Coot .. iued in 
in almost OVfll'Y .'ltau oi the UniQn. SClENTIlP10 AMKlUOAN 80PPL" .. .,N<r, No. 030. Price . .... _ Ita Powe'f-I. Applied To meents. To'be had .l't this office and from al l news-
PrInted matter. containing t�stl- d_e_a_le_r_8_. ________________ _ . monlals. by addressIng 

ECONOMY Rm:.u.� Charter Gas Enlline Co. bIMPLIll�Tr. S,t,n!'Y. · P. O. Box US. I!iterlinK, Ill .  

aGE"!!�:TED l"Ot!. FINE TOOLS INMRYSHo�. 
It CATALOGUE l:.H:BESLY &. (;0. 'AND A&ENCY. CHICAGO, .I LLU.5.A.-

H .  W. J O H N S  M ' F ' G  C O . ,  
A'SH'SJ� 

ROOPINO, LIQUID PAINTS, ASBESTOS MANUPACTURES, 

NON-CONDUCTINO AND INSULATINO MATERIALS, 

87 MAIDEN LANE. NEW YO�K. 
Jersey City. Chicago. Philadelphia. Bo.�on. 

ARG * & * IlfGAlfDESGElfT * LIGHTIlfG 
ARC [. A MPS. INCANDESCENT LAMPS, AI.L I .IGHTING SVPPI.IES. 

Miniatu re Lamps Cor D ecorative Purposes. H lallcst Awards at the World' s Fair. 

<3rEN" ElE'l..A.x.. Ex..El CTE'l.:EC CC> D4.P.A.N""Y". 
PliINC1PAL SALES OFFICES. 

MAIN OFFICE . . . . . . . . • . . . . . • . . . . . . . • .  8eheneotady. N. Y. I 00 S Street . . . • . . . . • . . • • • . • • . . . . . . . . .  Boston, Mass. 
« Broad Street . . . . . . . . . . . . . . . • • . . . . . . . . . . .  New York. 500 A t . . . . . . . . . . . . . . . . . . . . . . . . . PhlladeJPpl� Pa. �'We�f':.,!:f�d�� ·::: : : : : : : : : : : : : : : :Ct�����I.�: I ms� ��::::. :.:: ·.: ·. : : : : : : : W�t·I!'�'gn, J�: 
Equitable BuildIng . . . . . . . . . . . . . . . . . . . . . . . . . .  AtIanta. Gs. Mason emple . . . . . . . . . . . . . . . . . . . . . . . . . .  · . ·  Denver, Col. U; First Street . . . .  . . . .  .San Frsoclsco. CalifornIa Front and Ankenei Streets . . . . . . . . . .  PortIand. Oregon 
�'or all buslne .. out.I�'i.:�: "8��daGe':,���.�;:;:tWc"��:�i:�J��o�t:."t��o.' Schenectady. N. Y • 
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ENG I N ES,  �o��t.,�e��tfts ?u:n�.':�r. �e��� � C� and Cataloque "B." W. P. DAVIS, Rochester, N. Y. 

ALUM INUM goods made In quantity at low price. 
H. H. Franklin Mfg. Co .• Syracuse. N.Y 

lAS AND  IASOLIN E  E N I I N ES .  
2 TO 1 0 0  H. P. 

NOiseless, Simple. Ecouomlcal. 
Durable. 

Guaranteed Superiority. 
Guaranteed Lowest 
Ga.s Consumption. 15 ft. to Indicated. .. 17 ft. to actual h. p. ; . 

Actual brake h. p. 
guaranteed. 

Works on 
It Is "£'C�iii��!':io; 

$6.00 
TO K D D A K S SIOO.OO 

Eastman Kodak Company, 
J Send /or l 1 Catalogue. I - Rochester, N. Y. 
MAN UFACTURE OF BICYCLES.-A 
very comprehensive article giving the details of construction of every part of these vehicles. With 16 en. gravinJls. Contained in SCIENTIFIO AMERICAN SupP[,EMENT. No. 908. Price 10 cents. To be had at this office and from all newsdealers. 

pr ESTA B I . I I'! H E D  l S4 il .  
The Most Popular Scientific Paper i n  the World 

On l y 53.00 a Y ear. I n c l ll ll l " "  POMln ae. 
We ell l Y-:i� N U lnbe,'s n Y e n,'. 

T h l 8  ,,' i cl e l y  c i t'cll i u t e cl and spiendidJy Ulustrated 
paper is published weekly, Every number contains six
teen P8f!'es of useful tnformation and a Jar6l;e number of 
ortllinal engravin.::s of new inventions and discoveries. 
reprssentinll En.jrineering Works. Steam Machinery, 
New lnventions. NoveJties in MechaniCS, Manufactures. 
ChemIstry. Electricity TelEllIT8pby. Pbotograpby, Arch:. 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Te .. ..... of SA bsel' i P t i o n . -Qne copy of th� SelEN
TUll' AMERIOAN wtll � for on. lIeal-52 numbers

prepaid, to any subscriber In the trnlted States. 
or Mexico. on receipt of I inee lI o l l a  ... by the 

; six months. $1.60 ; three months, '1.00. 
•• -·l!p,eCl'�J rates for several names. and to Post 

for particulars. 
way to remit is oy Postal Order. Draft. or 

Money Order. Money carefully placed Inside 
of envelopes. secureIy sealed. and correctly addressed. 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders. drafts, etc •• payable to 

M V N N  "" CO •• 361 H" oadway, N e w  Y o,·I,. 

'r U E  
IdttUttit �mtritnn luppltuttnt 

This Is a separate and distinct publication from 'l'HE 
SCIENTIFIC AMERICAN. butts uniform tberewlth In size. 
every number containing sixteep large pages full of en
gravi1llls. many of whlcb are tak�m from foreign papers 
and accompanied wtth translated descriptions. '.rH E  
!!CTENTIJI'I{: AMERICAN SUPPLEMENT Is published week
ly. and Includes a very wtde range of contents. It pre
sents the most recent papers bY,�minent writers in all 
the principal departments of Science and the Useful 
ArtS. embracl1lll Biology. Geology. Mineralogy. Natural 
History. Geography, ArcbreolOllY, Astronomy Chemis
try. Electricity. Light, Heat, Mecbanlcal Illnldneerl1lll. 
Steam and Railway Enjrineerlng, Minl1lll. Sblp Bui lding. 
Marine Engineering, Photograpby. Technology. Manu
facturing industries. Sanitary Englneerl1lll, Agriculture. 
Horticulture. Domestic Economy. Biograpby. Medicine. 
etc. A vast amount of fresh and valuable information 
Obtainable In no other publication. 

The most t.1U1JOrtallt Enaineering IVorks, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLE>lENT. 

Price for the SUPPLEMENT for the United States, 
Car.aaa, and MexiCO, $5.00 a year; or one copy of tbe 
SCIENTIFIC A M ERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Addre8B and remit by postal order. 
express money order. or check. 

M U N N  "" C O •• 361 Broadway, N ew York. 

�uildittA �dititm. 
THE SCIENTIFIC A>lERICAN A R C H I T E C T S' ANI> 

BUILDERS' EDITION Is issued monthly. $2.60 a year. 
Silurle copies. 25 cents. Thirty-two large quarto pages. 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant places in COLors. and with 
other fine engravl1llls ;  Illustrating tbe most Interesting 
example. of modern archItectural constructlou and 
allied subjet"ts. 

A speCial feature Is the presentation In each number 
of a variety of the latest and best plans for private resi
dence .. city and country Including those of very mod
erate cost as well &8 the more expensive. Drawings tn 
perspective and In color are given, together with Plaus. 
Descriptions. Locations. Estimated Cost. etc. 

The elegance and oheapness of this mSllllificent work 
have won for it the Largest Ch'cu l ation of any 
Architectural publication lu the world. Sold by all news
dealers. $2.60 a year. Remit to 

M V N N  "" C O . ,  Publishers, 
361 Broadway, N ew York. 

PRINTING INKS. 
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