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J ,itutifi,� �lUtti,au. 
THE NEED OF EFFICIENT VESSELS FOR THE NAVY. Men 01 Genius. 

The recent launch 'of the American Line steamship Medicine is ill adapted to men 'of genius. One-sided 
St. LDUis, frDm Cramps' yard at Philadelphia, marks, brains find their vDcatiDn best in other callings. This 
it is tD be hoped, the beginning of the creatiDn 'of a is what we infer frDm the meaning nDW understDDd by 
new American mercantile navy. While much has been the term genius, that is, where special intellectual 
said and written about our white squadrDn, and while I faculties are develDped tD a pheuDmenal degree. 
frequent allusiDns have been made tD the new navy Genius is said to be synDnymDus with degeneracy, i. e., 
nDW fairly in being, 'our feelings 'of satisfactiDn might to cDmpensate for the exceptional qualtities 'of certain 
have been prDperly tempered by the realization 'of the parts of the brain there is necessarily a deficiency 'of 
fact that 'our wDrk was but half dDne. The rDle 'of 'others. A genius excels in certain attainments' and is 
America, with her great sea cDasts and immense ex- exceptionally dull in other respects. Talent has a very 
porting interests, should be the peaceful 'one 'of main- different meaning. It is the quality 'of a "level· headed" 
taining a fleet 'of merchant and passenger vessels, brain, and is, tD a great extent. acquired, while genius 
rather than an 'offensive and defensive navy. 'rLe lat- is said to be spontaneous. Galileo. EdisDn,·Darwin, 
ter hDwever is a necessity. and this being granted, the Watts, Pasteur are said to be men 'of talent, while men 
merchant marine shDuld be encouraged as its feeder- 'of genius are NapoleDn, Dr. Johnson, Charles Lamb, 
as the trainer of recruits and as supplying ships for Handel, Sanust, Seneca, Byron, Wagner, I.uther, and, 
use in war. according to Lombroso, most of the great men 'of his-

Nothing is more definitely proved than this-a ship tory were nDt balanced mentally. Thus: 
can 'only be kept efficient by constant use. Wearing Bacon, philosopher-megaIDmania, moralanestbesia. 
'out befits a steamer far better than rusting 'out. There Balzac, writer-marked epilepsy, megalDmania. Cresar, 
is a class 'of high speed steamers run for their money- soldier, writer--epilepsy. Beethoven, musician-am­
earning qualities, and whDse powers in this regard de- nesia, melancholia. Cowper, writer-melancholia. 
pend in great measure 'on their records. It is fDund Alexander the Great, soldier-alcoholism. Moliere, 
that these ships are capable of making three thousand dramatist-epilepsy. Charles Lamb, writer-alcohol­
mile runs in quick succession, year in and year 'out, ism, acute mania, melancholia. Mozart, musician­
with exceedingly few accidents, with 'out leaky bDiler epilepsy, hallucination. Heine, writer-melancholia, 
tubes and engine breakdQwns, and the identical ship 1 spinal disease. Dr. Johnson, writer-chorea. Mali­
seems to grQw faster with time, and after mQnths 'of bran - epilepsy. N ewtQn, philosopher - amnesia. 
service is capable 'of beating her own recQrd. These are Ampere, mathematician-amnesia. Chopin. musillian 
the ocean liners. -melanchQlia. Coleridge, writer-alcohQlism, mQr-

Can a navy ship which spends much 'of her life at phinism. MahQmet, theologian-epilepsy. Handel, 
the dQcks 'of a nav,y yard and the rest in slow cruising musician-epilepsy. Schiller; writer-epilepsy. Riche­
abDut the glQbe be expected tQ hQld a standing in the lieu, statesman-epilepsy. Tasso, writer-alcohQlism, 
class outlined abQve? The Campania Dr Lucania rele- melancholia. SavDnarola, theologian-hallucinatiDns. 
gated to such service WQuld at 'once lose their rating, Luther, theologian-hallucinations. ScbQpenhauer, 
and their standard would fall. A speed premium is philQsQpher-melancholia, Qmniphobia. Napoleon, sol­
generally earned by ships built for the navy, and the dier-fQlie du dQute, pseudo-epilepsy. CQmte, philQso­
knQts and fractions thereof shQwn in a two or three pher-hallucinations. Pascal, philQsopher-epilepsy. 
hours run are prQudly annQunced. But such a trial is Renan, philosopher-folie du doute. Swift, writer-

Contento. not comparable tD the services of the transatlantic paresis. SDcrates, philosopher-chorea. Schumann, 
(Illustrated artIcles are marked with an asterisk.> liners, each 'of whQse runs across in the face 'of the cQm-1 musician-paresis. Shelley, writer-hallucinations. 
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. .  _ . .  
Value oC Coverings Cor StealD Pipes. 

A certain test of steam pipe cQverings leads tQ the 
cQnclusion that it costs $15 40 tQ run 100 feet 'of naked 
two inch pipe at from 70 tQ 80 pounds pressure for one 
year of 3, 000 working hQurs, -with cQal at $2 per tQn. 
With the least efficient of insulating coverings used in 
the test this loss CQuld be reduced to $4, with the most 
efficient to $2. 64. Striking as are these fi�ures, they 
are probably belQW the CQst 'of actual practice, for a 
steam pipe is under prf>ssure usua.lly more than ten 
hours a day. and $2 a ton' is below the average cost 'of 
cQal. Prof. Charles B. Gibson, in SDme tests fDr the 
Manufacturers' Mutual Insurance Company, some 
years since, reached the conclusion that with coal at 
$4 per ton and 3,000 working hours per year, the loss 
from a naked two inch pipe was 64% cents per linear 
foot-considerably mQre than Mr. Dickinson's test 
WQuld shQW even with coal at $4 per ton. HQwever, 
the lQwest of the estimates shows the importance 
'of cQvering the pipes, and it is a gOQd thing to attend 
tQ before the present lQSS is increased by the cQming 
cl)ld weather_-PDwer. 
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The Rights of' Railways. 

In an article o.n this subject the Railway Review 
says: 

"The fact that railways have so.me rights which the 
public are bo.und to. respect is a lessDn that is sadly in 
need Df being taught, particularly in this cDuntry at 
the present time. The average American citizen, even 
thDse that in every Dther respect are entitled to. the 
designatiDn Df 'law abiding,' appears to. think that 
he has a right to. do. pretty much as he pleases o.n the 
premises Dr with the property Df a railway cDrpDratiDn, 
and any regulatiDn enforced by the cDmpany IDDking 
to. the assertio.n o.f its rights is usnally denDunced as 
an o.utrage, even thDUgh it may be"fo.r the better pro.· 
tectio.n Dr cDnvenience Df the same cDmplaining public. 
And yet, strange as it may seem, the same perSDns who. 
display such an antipathy in this cDuntry to. the re­
straint necessary to affo.rd them pro.tectiDn, after visit­
ing Dther cDuntries, like England, fDr instance, where 
a trespasser Dn a railroad right-Df-way is immediately 
arrested and severely punished, CDme back filled with 
admiratiDn fDr the superio.r pro.tectio.n affDrded in that 
cDuntry. Stranger still is the fact that many news­
papers take up this same cry against the railrDads and 
den Dunce in severest terms those co.rporatiDns that 
seek to. in anywise abridge the license o.f the American 
citizen to. do. as he pleases. Statistics ShDW that a very 
large pro.portiDn Df the persDnal accidents o.utside Df 
train men that take place o.n the railways is chargeable 
to. trespassing upo.n the right-o.f-way by perso.ns who. 
had no. shado.w Df right to. be there. SDme facts in this 
cDnnectiDn were bro.ugh t Dut in a paper read befDre the 
Western Railway Club, by Mr. F. A. DelanD, iu which 
the pDint is made that if even the laws we have in this 
cDuntry respectiug such trespassers were adequately 
enfDrced, the percentage o.f such accidents wo.uld be 
greatly reduced. 

"But more impo.rtant even than the IDSS o.f life im­
mediately resulting fro.m trespassing upDn railro.ad 
prDperty is the reckles&ness and disregaro o.f the igno.­
rant aud viciDUS classes in respect to. interference with 
railway pro.perty in such a way as to. prDduce train ac­
cidents grDwing o.ut Df, Dr at least greatly encDuraged 
by, this prevailing sentiment. Switches are th1'9wn, 
o.bstructiDns are piled upDn the track, bridges are 
tampered with, trestles are rendered unsafe, and many 
Dther things are do.ne which, if no. accident happens, 
are scarcely nDticed by the Dfficers Df the law, and even 

.when accidents Dccur are not fo.llDwed up with any de­
gree o.f energy. Even in the case Df train ro.bberies 
the average Dfficer Df the law seems to. cDnsider it the 
business o.f the railroad to. catch the thief, instead o.f, 
as is the case in England, using the whDle machinery 
of the law to. that end. As already stated, much o.f 

-this recklessness and law breaking Dn the o.ne side and 
indifference Dn the o.ther is directly chargeable to. the 
prevailing spirit amDng the peDple cDncerning the rail­
roads. It is no.t intimated that railways are either be­
yo.nd blame o.r exempt from it; but it is claimed that a 
higher regard fo.r the rights o.f railroads sho.uld be cul­
tivated, particularly in tho.se lines that pertain to the 
welfare and safety o.f the co.mmunity.at large. " 

Mr. Delano. said: I have in my individual capacity 
tried to. Ree if the number o.f peDple killed o.n my o.wn 
divisiDn o.f railway co.uld nDt be reduced; and I have 
met all SDrts o.f o.bstacles. It seems to. be co.nsidered 
the right o.f every free-bo.rn American citizen to. walk 
Dn the railroad track; a.nd it is a fact that I can vo.uch 
fo.r, that if yo.u shDUld arrest a man fo.r walking alo.ng 
the railro.ad track, and co.uld nDt prove that he had 
been rDbbing yo.u Dr injuring YDur pro.perty in any 
way, any justice Co.urt in this city, prDbably in thIS 
State, wo.uld dismiss the man and lecture the railroad 
Dfficial fo.r being so. hard o.n a pDo.r man. Recently 
SDme bo.ys were caught by a watchman in the service 
o.f the C., B. & Q. stealing coal frDm a train o.f cars in 
transit. They were taken to. a justice CDUrt. The jus­
tice fined them $50 and CDSts, then, relenting, he re­
mitted the fine and told the bDYS no.t' to. do. it again. 
After the bDYS go.t DUt Df the CDUrt room they made 
gestures o.f co.ntempt. 

Even o.ut in the country it is a well knDwn fact that 
the railroad right-o.f-way is used as a shDrt cut, a path 
frDm o.ne place t6 ano.ther; and if yo.u wanted to. fence 
it up and then patrol it in such a way that no. o.ne CDuld 
use the right-o.f-way fo.r that purpo.se, yo.u wo.uld meet 
a stDrm o.f public o.pinio.n at yo.ur Httle to.wns and 
co.untry statiDns that YDU co.uld no.t stand up against. 

AnDtherwayin which a great many peo.ple are killed, 
and which seems to. meet with po.pular appro.val, is the 
way peo.ple cro.wd o.n the freight trains, stealing rides. 
It is safe to. say that there is no.t a freight train running 
that has nDt ten Dr a do.zen peo.ple o.n,stealing rides; 
and in the cities in the mo.rning and evening yo.u will 
see the switching trains and the switching engines and 
the freight,trains simply lDaded do.wn with wo.rking men 
and bDYS gDing to. and frDm their wDrk. NDW it does 
no.t seem to. be that the casualties arising from these 
practices ought to be laid at the do.o.r o.f the railro.ads 
themselves. It seems to. me that there is want o.f edu­
catio.n Df the public at large. 

During a shDrt visit in England last spring I fDund 
that the reputatio.n o.f American rail ways Was that 
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they wer.e abso.lutely regardless o.f human life. In Eng- use than ·they are at present. That Df Parker, o.f 
land they think that we do. no.t care any mo.re abo.ut Fleet Street, e. g., with an aperture o.f thirty-two. and 
killing a perso.n than killing a sbeep Dr a goat, and that a half inches, when its rays were cDncentrated by a 
seems to. me so.mething which this club sho.uld resent. secDnd lens which reduced the fDCUS to. five feet three 

In looking o.ver statistics o.f the number killed at inches, and tbe image o.f the sun to half an inch, 
grade crDssings here in Chicago. I was asto.nished to cDuld melt twenty grains o.f silver in tbree secDnds 
find tbat o.f the to.tal number o.nly 30 per cent, o.r less and ten �rains o.f platinum in the same time. Ba.r 
than o.ne-third, were actually kiIled on grade cr0.8sings. irDuland cast iro.n"also. succumbed after a�nearly similar 
Others were killed when trespassing Dn the right-of- duratiDn in the fo.cus. The effect of such a degree of 
way, o.r stealing rides o.n trains o.r walking alo.ng the heat upDn the negative paper if brDught near to. the 
tracks, o.r jumping on o.r o.ff trains in mo.tio.n, and yet fo.cus may be conceived.-Br. Jo.ur. 
the newspapers have made a ho.wl abo.ut elevating the _ •• , _ 
tracks, and state that aU these people are killed.Dn the The Saltm. of' Sulcldcs', in Old Forendc· 
deadly grade crossing. Personally, I believe tho.ro.ughiy Medicine. 

in separating, the street grades fro.m the railroad Tbe embalming.,o.f human bDdies is at present do.ne 
grades, but I do. resent this tendency o.f saddling o.n by undertakers and there are few physicians, prDbably, 
the railroads and railro.ad managers o.f this country who., if called upo.n to. perfo.rm the operatio.n, wo.uld 
evils for which they are no.t respDnsible. be able to. do. so. withDut co.nsulting their bDo.ks and 

.. I.' • reading up upo.n the subject. In Dlden times the 
4lolck Prlntlnc by the Ai d  of' a Lena or Mirror. case was different, and in France especially, befo.re 

It is o.nly repeating the tritest Df trite dicta when we the Revo.lutiDn, says a writer in the Revue Scien­
say that the greater the intensity Df light the quicker tifique, medical men were frequently called upo.n to. 
will the printing o.f a pro.Df be effe(lted. Our earliest embalm cadavers, althDugh the o.peratio.n was ap­
experiment with the view o.f co.ncentrating light was plied almDst WhDlly to. o.ne class o.f subjects, i. e., to. 
made Dn lines similar'to. thDse pursued with the idea suicides. But why were the cadavers Df suicides em­
o.f o.btaining co.ncentratio.n o.f heat by the so.lar rays, balmed, and what was the pro.cess used? 
viz., by the interpo.sitio.n o.f a crossed bico.nvex lens six "Suicide," says ,Beccaria, "is an o.ffense which it 
inches in diameter. A number o.f trials were carefully seems can be submitted to. no. punishment prDperly 
made ,vith two. similar negatives, Dbtained in a stereo.- so. called, since such puniRhment co.uld be inflicted 
sco.pic camera and cut asunder. These were expo.sed o.nly upo.n an insensible o.r lifeleRs bo.dy, o.r upo.n inno­
in a printing frame,o.ne being expDsed to. the direct cent perSDns. NDW, any punishment that might be 
beams o.f the sun withDUt hindrance, while with the meted o.ut" to the inanimate remains o.f the culprit 
o.ther the rays were cDncentratv;d" by "transmissio.n" ,wDuld produce no. o.ther impressiDn upo.n the specta­
thro.ugh the lens alluded to., which was held at such a' tDrs than that which they wDuld experience in seeing 
distance frDm the negative as just to suffice to. illumi- a statue fiDgged." 
nate the pDrtion required fDr mDunting. Several carte And yet, accDrding to. the custo.m o.f Brittany, which 
pDrtraits vignetted were also. tried at the time, and was also. general in France, if any Dne killed himself 
with a still mDre marked effect in abbreviating the ex- intentiDnally, he was hanged by the feet and then 
Po.sure. dragged like a murderer and his persDnal effects sDld 

Fo.r vignette printing, co.ncentratiDn by a lens o.ffers to. WhDmSo.ever wished to. purchase them. In SDme 
special advantages. The great artistic sin cDmmitted cases, he was tied face dDwnward to. a hur.dle, dragged 
in the pro.ductiDn Df such prints, as we have so. Dften thrDugh the streets behind a dung cart driven by the 
pDinted o.ut, cDnsists in printing the bust with the public executio.ner, hanged fo.r three hDurs by the feet 
same 0.1'. even greater fo.rce as the head, and then allow· frDm a gibbet erected in the public place, and then 
ing the figure to merge with suddenness into. the white thrDwn into. the sewer. It was also. o.rdered that all 
ground; whereas by the lens the cDndensed circle o.f remembrance Df the deceased shDuld be o.bliterated 
light need no.t be much greater than to. embrace the and suppressed fDrever. 
head and neck fo.r the primary o.r predo.minant print- But befo.re any such pro.ceeding tODk place, the 
ing, a slight subsidiary expDsure being given to. mo.re cadaver was accDrded a fair trial befo.re a judge, whose 
o.f the figure by the simple expedient o.f slightly de- duty it was to. begin by making an official inquiry illtD 
creasing the distance between the lens and the nega- the circumstanc�s attending the aet Df suiCide, the 
tive. Very charming results are capable Df being se- place where it occurred, the life and habits o.f the de­
cured in this way; in fact, the lens may thus beco.me ceased, etc. This having been submitted to. the King's 
a powerful artistic toDI in the hands o.f any Dne Po.s- prDcureur, the nearest o.f kin and the heirs Df the sui­
sessing taste and art knDwledge. LDcal effects, too., I cide were summDned by trumpet to. CDme fDrward and 
can be prDduced in a way quite incapable o.f being prDvide him with a defender. In case they failed to. 
o.tberwise o.btained, except by a tedio.us masking and make their appearance, the judge appo.inted a cDunsel 
wDrking upon the negative. fo.r him, who.se duty it was to. defend his client to. the 

CDncerning the reduction in the time ,o.f exposure, hest Df his ability by cross questiDning the witnesses 
we fuld that, when using tbe six inch lens spDken o.f, fo.r the prDsecutiDn and Dffering all the excuses pDssible 
the time o.f printing is reduced to. o.ne-fo.urth that re- in extenuatiDn o.f the o.ffense. If the accused was fDund 
quired witho.ut such an adjunct. In practice we o.b- guilty, he was punished in the manner abo.ve de­
tained fDur gDo.d prints by the aid o.f the lens during seribed ; but if he was adjudged innDcent, that is to. 
the time o.ne was secured witho.ut it. say, if the act of suicide was decided to. have been co.m-

But this was effected 'by the agency o.f what in these mitted in a mo.ment o.f insanity, he was buried in CDn­
days o.f cheap and goo.d glass must be cDnsidered as a secrated grDund. 
lens o.f really no. great diameter after all, viz., six In either case, ho.wever, it was necessary to. preserve 
inches. We have just repeated so.me Df these co.m- the cadaver fDr the entire length Df the trial, which 
parative experiments with a finel reflecto.r eighteen sDmetimes lasted fo.r several months, so. that in case 
inches in diameter, procured fo.r aDbther purpose, and the accused was fo.und guilty he might nDt escape 
o.f shDrt focus. BDth surfaces are grDund and pDl- punishment. Hence the necessity o.f' embalming, Dr 
ished, and it is silvered Dn the back. The amo.unt o.f "salting," as it was called. 
light refiected is very great, and when the sun's rays It appears from the DId recDrds that the o.peratio.n 
are brought to. a fo.cus upo.n a suitable vessel o.f water and materials used were as fDllo.ws: The viscera o.f 
it causes it to. bDil very rapidly. The area Df o.ne is the cranial, tho.racic and abdDminal cavities were re­
nine times that o.f the,other, and the negative capa- moved and the spaced stuffed with to.w that had been 
ble o.f being illuminated is pro.pDrtio.nally greater. so.aked in a ,sDlutiDn cDmpDsed o.f o.ne o.unce Df cam­
When we tried the great co.ncentrating Po.wer o.f this phDr, two. ounces o.f So.cDtrine aIDes and o.ne gallDn o.f 
refiectDr upon a small print, the paper was blackened alCDho.l. Deep incisiDns were then made in different 
ere we had gDt the co.mpaniDn printing frame pro.perly parts o.f the body, and the latter was packed in salt 
placed in the window. The giant's po.wer was there, in a "wo.Dden bo.x, which, having been covered and 
but it was nDt pro.perly co.ntro.lled. nailed, was fDrmally delivered to the jailer fo.r safe 

It need scarcely be said that no experienced printer keeping. 
. 

wo.uld think Df using such a po.wer as that indicated, This metho.d o.f preserving cadavers seems to have 
in seaSDn and o.ut Df seaso.n, as he kno.ws that better been successful except in a few instances in which the 
prints are invariably o.btained when the reductio.n 0.J' case against the accused, baving been put upDn the 
the silver in the printing paper is SIDwly effected; but docket, was nDt reached fDr several years, and no.t dis­
there are many o.ccasio.ns on which a stro.ng, quick po.sed of until the o.ffensive state Df the remains called 
light will be appreciated, and fDr such Dccasio.ns we attentio.n to. the necessity o.f legal actio.n in regard to. 
can strongly recommend,the aid Df a lens or a retlector. them. ' :i' 
The best fo.rm o.f lens is a cro.ssed o.ne, altho.ugh a ------.-, .... , ..... ------
plano.-cDnvex also. answers. A crDssed lens, it need Prof'esslonal Model •• 
scarcely be explained, is o.ne in which bDth surfaces The Pho.to.graphic News prDpDses to induce a num­
are cDnvex, one being mo.re so. than the o.ther, in the ber of peo.ple, bo.th male and female, big and little, to. 
pro.po.rtiDn, roughly, o.f o.11e to six, themo.st co.nvex side fo.rm an associatiDn o.f mo.dels, and, after 8ufficient 
being turned toward the sun. training, to. frequent the picturesque and o.ther 

With a large lens, o.r a mirro.r, exceptio.nal care must IDcalities to which phDtographers are mostly attracted. 
be taken no.t to. allo.w anything to. approach near to On a stick Dver his sho.ulder the male would carry a 
its fo.cal point Dn accDunt o.f the great heat engendered. bundle and the female a basket o.n her arm, each 
The heating pDwer o.f the sDlar rays depends upDn co.ntaining a number o.f inexpensive bllt suitable co.s­
the diameter o.f the lens by which they are oo.ndensed. turnes, and, to. prevent misunderstanding, a scale o.f 
So.me idea o.f this may be had from the statistics o.f fees might be arranged, varying, o.f CDUrse, acco.rding 
the burning glasses, which at o.ne time were mo.re in' to. the appearance o.r ability o.f the mDdel. 
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THE FRENCH TRAVELING SCHOOLS. servants of the commanders of army corps, from is only given to the old militia. The Yoons receive no 

From early in the spring to late in the fall there is a grooms, and from men condemned to military service instruction at all� It is sufficient to glance at their 
succession of fairs in the different parts of France, by the civil mandarins, and are still less adapted for rifles to be convinced how utterly helpless such troops 
some of which, as the gingerbread fairs of Paris, are their position than are the higher grades. Further- would be against a well armed European adversary. 
celebrated. These fairs somewhat resemble our more, persons rarely attain the higher military offices The soldiers have no knowledge of cleaning and ex­
American circus with its attending side shows. A who, although not educated in the Chinese sense of the amining their rifles, and certainly carry out no in­
large number of caravan wagons serve to carry the word, yet nevertheless, having long served in the structions for their preservation . It is enough to say 
families of the owners of the booths from place to ranks and therefore having become acquainted with a that the soldier does as he pleases with his breech­
place, other wagons carry tents for performances of soldier's life, are well acquainted with the merits and loading rifle; he shortens it by cutting off a piece 

from the breech or m uzzle, uses it as a handspike, or 
by tying two rifles together forms a litter. The rifles 
of the Yoons are covered with rust;' frequently the 
back and fore sights are broken off, for the western 
Chinaman does not understand their use, and finally 
their barrels are bent and in places indented. The 
Yoons despise the breech-loading rifles, they do not 
know how to handle them, and look upon the new im­
portation with suspicion : " We knew how to shoot froll! 
the old rifles, but are afraid to from these," they fre­
quently complain, and we must admit that their com­
plaints are not unfoundf>d. The armes blanches of the 
Yoons are perhaps worse than those of any wild negro 
tribe in the interior of Africa. If to all that has been 
said we add that the soldier continually exists in a half­
famished state, the chronic diseases from which the 
greater numher of men in each company !:luffer, and 
t.he moral enervation due to idleness and opium, it is 
not difficult to understand what a pitiable spectacle is 
presented by a detachment of such warriors . 

... . . �. 

Magnetic Properties of Asbestos. 

FRENCH rRAVELING SCHOOLS-EXTERIOR APPEARANCE. 

Mr. A. C. Swinton says: "In some recent experi­
ments Mr. J. C. M. Stanton and I found that. employ­
ing a very strong electro-magnet, a piece of ordinary 
white asbestos millboard, about 4 X 3 X 1-16 inches 
in size, and weighing one-half ounce, was easily lifted 
through a vertical distance of one and one·half inches, 
and when in contact with the magnet pole the asbes­
tos board would support four ounces in addition to its 
own weight. Lumps of hard asbestos, snch as are 
used in gas fire�, as also pieces of soft asbestos cotton 
packing, were also strongly attracted, and when some 
of the latter was placed on the magnet pole and the 

various kinds, and in add ition to the sale of trinkets 
and eatables, the dime museum features are not for­
gotten. In many cases the fairs are held without the 
walls of the city or town, as then the eatables are not 
subjected to the municipal tax (octroi). In this no­
madic kind of life" the question of the education of the 
children of these people was a serious problem which 
was not solved until about three years ago. when Miss 
Bonnefois founded a traveling school for the children 
of the forains, as their parents are called. Thel'e are 
at present two of the schools for Paris and its imme­
diate neighborhood. Huge carayan wagons are used. 
These wagons are eighteen feet long and ten feet wide. 
The light filters through the green linen sides, for the 
improvised schoolhouses have no windows. Black­
boards, maps, and all the usual paraphernalia of the 
school room are provided. The children range from 
about eight to fourteen years and the hours of instruc­
t ion are from eight to ten in the morning and from 
two to four in the afternoon. The schoob follow a 
fixed itinerary from spring to fall, while in the winter 
they remain stationary. As the children would be 
apt to be transferred from one fair to another, the 
method of instruction in the schools is identical, so 
that a student may have a lesson in the school at 
Grenelle in the morning and recite his or her lesson at 
St. Denis in the afternoon. The parents of the chil­
dren recognize the advantages of education and are 
disposed to help the schools as much as their very 
limited resources will permit. We are indebted to 
L'Illustration for our engravings . 

. f._. 
'I'he Chi"e"e ArDJ.Y. 

The well known Russian traveler Grum Gl'ijmailo 
has described in a masterly manner, in the Hi�torIcal 
Magazine, the typical characteristics of that part of 
the Chinese army the men of which are called 
"Yoons," or the bravest. Among his remarks are 
the followinp: : . 

Chinese soldiers march anyhow. Their armament is 
in the highest degree varied; one has a rifle; a second, 
a sword; a th ird, both rifle and sword; a fourth, a 
spear; in fact, so diverse is their armament that it is 
impossible to describe the numerous variations. The 
non·commissioned officers possess revolvers and swords, 
but the officers are entirely unarmed. At first sip:ht 
this seems remarKable, but one speedily becomes ac­
customed to this 0haracteristic peculiarity of the 
Chinese army; the more so when one suddenly recol­
lects that the greater number of Chinese officers re­
ceive no special training in the knowledge of their 
duties, and that scarcely a tenth part of them even 
know how to shoot. . . . This latter is still more 
remarkable, but is nevertheless a fact. Shooting with 
the bow, on horseback and on foot, fencing, and skill 
in carrying and hurling weights-such is the syllabus 
of the present imperial examination for the highest 
grades, that is for doctors of military science.. As reo 
gards the lowtlr grades, they are recruited from the 

defects of those parts of the army among which the current turned on and off, the individual fibers could 
greater part of their life has been passed. Variolls be seen in ·movement. Fnrther, it is quite easy to per­
utterly senseless acrobatic feats (for instance, they turn manently magnetize a piece of asbestos millboard, 
somersaults, in order to deceive the enemy by a pre: when it will behave exactly as a magnet both in at­
tended wound, and simultaneously enable them to tracting and repelling a compass needle. The princi­
touch him with their long lance, or, still better,compel pal constituents of asbestos are stated to be magnesia, 
the feeble infantry to attack and deal blows with their silica and alumina, with some oxide of iron. No doubt 
exceptionally heavy and long spears), roaring to it is to the presence of the last named substance that 
frighten the enemy, certain strange dances at stated the magnetic qualities are due. White asbestos is, how­
intervals, in which unaimed fire is carried on, solely ever, understood to contain but small tracl's of iron­
to create noise; in fact, even in the present day, the much lel>s than the colored varieties-and consequent­

chief importance is attached to bows, pikes, and hal- ly the degree to which it is magnetic seems surpr;sing. 
bl'rds. In any case it may be well to warn experimentalists 

Such are the ehief elements of instruction of the that asbestos is not a suitable substance to employ in 
army. The parades are characterized by the quantity' connection with delicate instruments where any un-

FRENCH TRAVELING SCHOOLS-INTERIOR VIEW. 

of ornamental arms and frequent genuflexions. An 
immense number of gl ittering banners, the moans of 
the rebecks, the yells of the soldiers, their whimsical 
grimaces, or, on the other hand, their stealthily crawl­
ing toward an imaginary enemy, all this throws into 
ecstasies of delight the appointed military inspectors 
and COPfls commanders, who naively imagine that the 
whole range of military science is included in such 
childish folly. Besides, even such instruction as this 

suspected permanent magnetism might be productive 
of serious error." 

... . . . 
ELECTRIC welding has been used to remedy blow­

holes in defective castings by first drilling out the de­
fects and then heating the casting and introducing 
scraps of steel, which are melted by electricity, mak­
ing a perfect joint without a seam or flaw of uny 
kind. 
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AN IJ[PROVED SWING RAIL RAILROAD FROG. 

The frog shown in the illustration is designed to dis­
pense with the use of a base plate, but permits of the 
passage of locomotive and cars in either direction of 
travel from a side track to an intersected main track, 
automatically returning the swing rail of the frog to 
alignment with near rails of the main track after the 
cars have passed from one intersecting track to the 
other. The improvement has been patented by Mr. 
David Horrie. of Kakauna. Wis. Fig. 1 shows the im­
provement at the intersection of a side track with the 
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HORRIE'S . RAILROAD FROG. 

main track, the latter being continuous, Fig. 2 being a 
transverse sectional view on the line of the frog, and 
Figs. 3 and 4 being other cross sections. The frog con­
sists of two inwardly bent carrier rails, with two plates 
clipped on their base flanges, and a swing rail pivoted 
near one end on one plate and slid able on the other 
plate. There are two transverse guide bolts fast in the 
carrier rails and loose in the swing rail, and a device to 
vibrate the latter, comprising tripping bars and a 
shifting rod, there being a bracket frame on one carrier 
rail and a spiral spring pressing the frame and spring 
rail. For further particulars relative to this im prove , 
ment address the North western Horrie Patent Frog 
Co.,  Antigo, Wis. 

AN IJ[PROVED J[ECHANICAL CARRIER. 

The mechanism shown in th e illustration is designed 
to be of very simple and compact construction, and es­
pecially adapted for use in sawmills, or wh ere boards or 
similar material may be thrown upon the rolls for trans­
portation. The improvement has been patented by Mr. 
Charles P. H ogue, of Portland, Oregon. Fig. 1 shows 
the carrier in perspective, and Fig. 2 is a bottom plan 
view. On the bed, in suitable supporting frames, are 
transversely journaled rolls, whose upper surfaces pro­
ject slightly above the tops of the frames, the rolls 
being grooved to receive a driving belt which connects 
with them all. On opposite sides are tension rolls or 
pulleys journaled in forks carried by springs, which 
serve to keep the belt taut. The rolls are all directly 
driven and turned in the same direction, and th eir di­
rection may be instantly changed by moving a shift 
rail. The belt groo\'es are so arranged in the rolls 
th at th e rolls may be conveniently cased in and pro­
tected, and the driving drums connected with the rolls 
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HOGUE'S CARRIER. 

may be used alternately as drivers and idlers, a single 
belt connecting the drums and every roll. 

. 1 . ,  . 
American Search Lights In the East. 

An officer of the Japanese navy has written a letter 
to a friend in this country, in wh ich he speaks highly 
of the effi ciency of several American electric search 
lights used in the fleet to which he is attached. These 
lights stood the t.est of actual service better than 
the English an d German apparatus, which will be 
doubtless condemned by a board of survey. He also 
states that the best maps of the Yellow Sea and Corea 

J titutifit  !trttritau. 
are from the United States Hydrographic Office in 
Washi,ngton. These maps and charts are compiled 
with the latest data, and the prinCipal roads in Corea 
are clearly indicated. 

• t • • • 

election after the voting is done, and then the canvass 
of the vote is practically completed. The exact vote 
cast for every can didate will be indicated by the ma­
chines. Should the tally of voters who entered the 
booth kept by the election inspectors and poll clerks 

Vot1n� by llIacbinery. not agree with the machine, the conclusion would be 
The new amended Constitution of New York State that fallible man was mistaken, and that the ma­

makes it possible, says the New York Sun, to dispense chine's record was accurate. 
with the ballot system of voting altogether and to Inventor Myers . says that two votes a minnte can oe 
substitute in its stead mechanical d@vices for record, cast by the nse of his machine. Provision is made for 
ing the vote, if the Legislature shall so direct. independent candidates for single offices, who hM'c 

The amendment permitting the use of voting ma- been properly nominated, and each w ill have h is sepa­
chines was inserted by the Constitutional Convention, rate knob. Not to deprive the di8contented voter of 
wh ich had in mind the successful trial of such a vot- his right to vote for whom he pleases, whether nomi­
ing machine at 'several town and village elections in "nated- or not, P/bvision will be made for the recep­
the western part of the State. tion of such ballots and their deposit in a box out-

Mr. Jacob H. Myers is the inventor of t.his new de- side of th.e booth. 
vice for registering votes, and has been trying for As to the cost of the machines, they are estimated 
man y year8 to get it nsed at elections. As the Consti- to be worth $250 apiece. This city would certainly 
t ution stood in the way, req uiring as it did that elec- need 1,000, if not more. On the �ther hand, the saving 
t.ions be by bailot. it was found necessary to amend through their use would be more than $100, 000 a year, 
the fundamental law of the State before the machine as indicated by the estimate of the Bureau of Elec­
could be used at all elections. This h as now been tions of the cost of elections under the present system. 
done, and a description of Mr. Myers' mechanical de- In the first place, ballot and pol! clerks m ight be done 
vice, which will become a part <)f the voting system of away with. They are to be paid $57, 600 this year. A 
the Stat.e if the Legislature shall so direct, may be of doorkeeper for each machine might be req uired in 
interes t to the voting citizens who may be called upon their place, howevet·. The printing of the ballots this 
to use it. year cost $40, 000, and there was $5,000 expended in fit-

To all outward appearance the m achine is nothing ting up polling places, which would not be needed 
more than a sheet iron box five feet sq uare and seven with the machines. Added to this would be the sav­
feet high. It has two doors in the front, one for the ing consequent on a very considerable diminution in 
entrance of t h e  voter and the other for his exit after he the number of polling places, which it is believed would­
has registered a freeman's wi ll. On entering the box be rendered possible by the introduction of the vot.ing 
the voter finds himsel f fully inclosed from prying eyes, machine. 
for there is a roof over the booth, which is lighted' ------............. .. ------
from within. At the back of the booth the voter sees 
several rows of knobs in parallel perpendicular rows 
occupying almost the entire back wall. Each of these 
rows is reserved to the candidates of a particular party 
who are to be voted for. The party designation win 
be found at the top of each row of knobs, and oppo­
site each knob will be found the name of the candi­
date to be voted for. If the voter cannot read, he can 
recognize his party candidates by the distinctive color 
of the paper on which the names are printed. Pro­
vision is made for the strict part,y man who wants to 
vote th e straight ticket, which h,; the easiest thing to 
do in the Myers voting machine, as it is by any mode 
of voting yet devised. By pulling a lever at the top 
of a column of knobs one vote is cast for every candi­
date of the party. At the same time all the other 
levers and the knobs are locked, and if the voter 
should remain in the box all day he couldn't cast an­
other vote. 

The machine would be the rlelight of the Mugwump. 
He could pick out indi vidual candidates nominated by 
all parties and split his ticket to his heart's content. 
In voting for individual cand idates the pressing in of 
the knob opposite the name of the candidate (for 
mayor, for instance) would lock th e knobs of every 
every other candidate for mayor, so that there would 
be no danger of anybody's voting twice for mayor. 

When the voter leaves the booth by the " exit " door 
all of the levers and k nobs are released by the action 
of the door, and the booth is read y for another voter. 
There has been some talk to the effect that the voter 
m ight be confused by a Illultiplicity of candidates, 
but the provision of the Constitution separating 
State and national elections from those for muni-

cipal officers h as disposed of that adverse 
argument. 

Outside the booth the voter 'fill find a 
chart representing the position of the knobs 
and their relation to the candidates, wh ich 
will assist him very materially in recording 
his desires when he gets inside. Similar 
charts can be used by the political poll 
workers in instructing their friends. Only 
a blind man would be incapable of voting 
with the machine, but he might have assist­
ance, the law: so providing .

. 

In an actual village election, where it is 

AN IJ[PROVED JOURNAL HEAD FOR ROLLS. 

This is an improvement in rolls, cylinders, etc. , 
primarily designed to facilitate paper making, 'provid­
ing therefor a journal head of simple aud durable con­
struction, easily applied, and permitting of convenient-

J[cCORKINDALE'S JOURNAL HEAD FOR ROLLS. 

ly removing and replacing the spindle in case of wear 
or breakage, without removing the roll from the rna· 
chi ne. The i mprovement has been patented by Mr. 
Duncan L. McCorkindale, of Childs, Md. Fig. 1 
sh ows t.he application of the i mprovement. with the 
cylinder partly broken away to show its interior sup­
ports, Figs. 2 and 3 being modified forms of journal 
head bearings. As shown in Fig. 1, a head riveted 
inside the cylinder end has a hub with an interior 
screw thread in which scre ws a bushing with polygonal 
head, the j ournal spindle being carried by the bushing. 
The rear end of the journal "pindle is screw-threaded. 
and receives a nut to fasten the spindle in place in the 
bushing.. The spindle is fastened in place in the hnb 
of the head by a set screw. It wil l be seen that with 
either form of the improvement the journal head may 
be readily applied or removed without removing the 
roll from the machine. 

• • • 

true there were only a few candidates in the Exten.llve Trolley System. 

field, moye than one thousand votes have A franchise for the construction of an electric rail­
been registered by a single machine, and road in the town of Milton and the village of Ballston 
the inventor clai ms for it a ca pacity which ! Spa, N. Y. , has been awarded to the Boston Electrical 
would perm i t  of greatly reducing the num- Construction Company. Work will be begun at once, 
bel' of election districts in tbis city, were it so that the road will be in running order August 1, 
used h ere, thus greatly lessening the expense 1895. If the ideas of the company are final l y  carried 
of elections. out, there will be a belt line running from Ballston 

So much for the voter's part. The machine Spa to Rock City Falls, thence to JameSVi lle, easterly 
does tbe rest. Back of those long rows of levers aud to Greenfield Center and Saratoga Springs, and thence 
knobs is a shallow box fitted into the back of the Bouth to Ballston Spa. 
booth, wh ich contains the counting machinery, which The road will be of the standard gauge and will run 
is worked when the levers are pulled or the knobs ordinary freight cars direct from the large paper mills 
pushed by the voters. This automatic counting a.r- at Rock City Falls to New York City without break­
range;:nent is similar to that of the automatic cash ing bulk. It will also have passenger equipments. 
registers; or a bt'tter comparison, perhaps, would be Th e  new roa d, its projectors claim, will be the begin­
the counting machines which register the number of ning of  a system of electric roads connecting Troy, 
newspapers run off by a printing press, or the fare I Albany, Schenectady, Amsterdam , Broadalbin, Johns­
registers on a street car. I town . Gloversville, Rock City Falls, Saratoga, Balls-

This counting machinery is protected by a door ton, Mechanicsville, and possibly other cities or vil­
which cannot be opened except by the inspectors of lag�s. 
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The Care ot Eplleptles. 

In connection with St. Clement'd Hospital for Epilep­
tics, Twentieth and Cherry Streets, Philadelphia, the 
Ledger says, the board of managers are at present 
taking active steps toward providing a farm for their 
patients, a plan which has been successfully tried 
abroad and in many States of this country. One of the 
most necessary conditions for the successful treatment 
of epileptic patients is  the provision of occupation and 
interest for them, and this condition is by all odds 
best brought about by the outdoor life and exerci se of 
the farm. 

With a farm in connection with the hospital, the hos­
pital itself wonld act mainly as a receiving ward for 
the farm. The patients would be treated at the hos­
pital, and, if their recovery were possible in a short 
time, they could remain there. But the great majority 
of cases are only improved by long treatment, and for 
these the farm will �e an exceedingly necessary fac­
tor. 

Toward this plan $15,000 has been promised by a 
prominent philanthropist, and farms have been view­
ed in the neighborhood of the city with the intention 
of purchasing. Another prominent citizen has promis­
ed, on condition of the purchase, $5,000 to ward the erec­
tion of suitable b uildings. 

Just now, however, the plans of the board of mana­
gers have been slightly retarded by the death of one of 
the benefactors of the institution, but it is hoped that 
the work will speedily go on. 

Contrary to the general idea, in one-third of the 
cases of epilepsy the patient is in possession of his full 
mental power. It is cited as proof of this fact that 
Napoleon, Cresar and Petrarch were afilicted with this 
disease. A great many of these patients are capable 
of earning their own living, were it. not for the fact 
that the disease impresses every one as being a horrible 
afiliction. When left to brood over his condition, the 
epileptic is often seized with melancholia, and he is 
d riven to the hospitals for the insane, where he be­
comes insane from his surroundings. 

Another point which determined the field for St. 
Clement's work was the fact that an epileptic, so l�)llg 
as he remains at h ome, is a constant burden and 
charge to the relatives upon whom he is dependent. 
In many cases the relatives are so hampered that their 
business is interfered with, so that in relieving the bur­
den the hospital would not only alleviate the suffering 
of one person, as is the case with ordinary patients, but 
it would also relieve the family of great care and re­
sponsibility. 

For such reasons as these the Epileptic Hospital was 
founded, and it was the first institution of the kind in 
the country. 

During the two years . that the hospital has been 
open 51 patients have been admitted. T wo of these 
have been absolutely cured, one of whom had from 20 
to 30 attacks a day and the other two or three. These 
two have had no evidence of the disease for more than 
a year. All the rest have been decidedly improved, 
with the exception of three who died from intercurrent 
troubles. 

Although the hospital was the first to take up the 
work, it has fallen much behind of late, because of the 
lack of proper facilities, the most important of which 
is the farm. In New York, Ohio and Maryland institu­
tion s of this kind have been provided with this neces­
sary outfit, and Virginia and other States are taking 
steps iu this direction. Europe is far in advance of 
this country in the care of these patients. In Ger­
many, Holland, France and England colony farms have 
been established for these people. In Germany they 
have a regular town, whch was started by a minister. 
Schools, churches and the departments of the town 
government are conducted by the epileptics, who are 
happy in their oceupation and in being away. from the 
observation of those not similarly afilicted. 

On the proposed farm the character of the work for 
the men will be light trucking, gardening, the care of 
the buildings, the making of brushes, etc., and in fact 
the manufacture of any articles where dangerous ma­
chinery is not used. For the women there will be the 
duties of housekeeping, needlework, and the making 
<if fancy articles. The patients will thus in a measure 
become self-supporting. 

Many can hold subordinate positions about the farm, 
making them recognize their own importance, and pre­
venting lapses to the despondent moods which are so 
dangerous. 

AcadelDY oC Natural Sciences, Phfladelphla. 

At the last meeting Dr. S. G. Dixon made an im­
portant communication, based on his work in the bac­
teriological laboratory of the Academy, on the cura· 
tive and protective influence of certain materials in 
tuberculosis. His former researches on tuberculine 
were reviewed, and the results obtained by the injec­
tion of creatine, taurine, and other agents of the amide 
group were d welt on. The results were such as to de­
cidedly encourage further researches in the same line, 
the deductions being based on the fact that gouty and 
tuberculous conditions are rarely found united in the 
same patient, and that the production of the conditions 
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present iIi superabundant degree in gout will render 
the system immune to the encroachment of the graver 
uisease. A case of lupus treated on this theory had, 
he believed, resulted in cure. 

Prof. Ryder spoke of his studies of the spinal cord 
in certain embryo birds, where, in the lumbar region, 
a cushion-like mass , of tissue, consisting of loose spin­
dle-shaped cells, is interposed between the lateral col. 
u mns. He had found no such opening in the posterior 
part of the cord as had been described by Foster and 
Balfour. The structure was found in the young bird 
only when it was ready to be hatched, not earlier. In 
some birds, as the ostrich, there is a manifest enlarge­
ment of the 'Vertebral colUlIlll in the lumbar region, 
which may be occupied by the tissue described. Prof. 
Marsh had suggested that such enlargement might in­
dicate the presence of a lumbar brain. 

Prof. Cope stated that the greater part of the cranial 
cavity in reptiles is occupied by fat and connective 
tissue, in which the brain is embedded. The lumbar 
expansion in certain extinct reptiles may be occupied 
in the same way, although Prof. Ryder's explana;tion 
might be correct. 

Referring to an unusually large specimen of the 
remora, or sueker fish, on the table, Prof. Ryder re­
marked that when the species is kept in an aquarium 
the gills can be observed to move rapidly, as if the fish 
were in need of a more liberal supply of oxygenated 
water, but when it attaches itself by its sucker to 
another fish and is thereby rapidly drawn through the 
water, such evidence of distress is not perceived. 

Mr. Lewis Woolman exhibited specimens of sea 
actinia recently thrown up on the beach at Wildwood, 
N. J. , in large nuIQ.Pers. 

Prof. Cope presented for publication a paper on 
the reptiles and batrachia collected by a zoological ex­
pedition sent by the University of Pennsylvania to 
the West Indies in 1890 and 1891. The zoologist of the 
expedition was Mr. J. Percy Moore. To his care we 
are indebted for an excellent series of the vertebrata 
of the islands visited. The collections from Crooked 
Island and Inagua 'are speCially important, as but little 
was previously known of their vertebrate fauna. Six 
of the forms had not been before described. 

... . . .  ., 
The Hudson River. 

The Hudson River, as we call it, along the western 
shore of the island of Manhattan, is now a majestic 
estuary rather than a river, and is deep enough for all 
the uses of great ships. But its present bottom is 
formed of the rock wreckage of an earlier day, which 
has largely filled up a chaspl onc.e several hun<ired 
feet deep, through which the old river ran. 

So colossal was the sheet of ice which came sweeping 
down from the northwest over the top of the Palisades 
in the ice age that this ancient chasm of the Hudson 
River-a veritable-eanyon once-changed its course no 
whit. For the direction of the grooves and scratches 
seen everywhere on the exposed surface of the Pali­
sades, and pointing obliquely across the river's course, 
run in the :same direction as do those on the rocks 
over which the city stands. 

It n ot infreq uently happens that steamers and ships 
bound for New York, when not quite certain of their 
whel'abonts as they approach the coast, are compelled 
to seek what help they can by conSUlting the nearest 
land, which under these conditions is the sea. bottom. 
The sea bottom along our coast has been so often and 
so carefully " felt " that we know a great plateau ex­
tends, out beyond the coast line for some eighty or 
ninety miles; ;wher�tit suddenly falls off into the great 
depths of the Atlahtic. The place on which New 
York stands was, it is believed, once much higher than 
it is now, and was separated from the North Atlantic 
border by some eighty or ninety miles of low sea coast 
land, now submerged, and forming this great conti­
nental plateau. Indeed, the New Jersey and ad­
jacent coast is still sinking at the rate of a few inches 
in a century. 

For us to·day the Hudson River ends southward 
where it enters New York harbor. But a channel, 
starting ten miles southeast of Sandy Hook, and in a 
general way continuing the line of the Hudson, runs 
across the submerged continental plateau, where 
finally, after widening and deepening to form a tre­
mendous submarine chasm, it abruptly ends where 
the plateau falls off into the deep sea. 

This chasm, near th e end of the submerged channel, 
is, if we may believe the story of the plummet, twen­
ty-five miles long, a mile and a quarter wide, and in 
places 2,000 feet in vertical depth below its sub­
merged edges, themselves far beneath the ocean's 
surface. 

This " drowned river " is probably the old channel 
of what we call the Hudson River, along which 
a part of the melting glacier sent its flood during and 
at the close of the age of ice. 

And so at last-rounded and smoothed rock sur­
faces, where once sharp crags towered aloft ; glacial 
grooves and scratches on every hand ; erratic bowlders, 
great and small, cumbering the ground ; a typical 
rocking stone delicately poised by vanished forces 
long ago ; a terminal moraine so great that it forms 
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picturesque lands('.ape features visible many miles 
away-these are some of the records of the great ice 
age which one may spell out in a holiday stroll about 
New York.-Harper's Magazine. 

.. . . . . 
Monazite. 

Monazite is a strange, rare mineral fonnd in that 
rich metallic heart of the Appalachian Mountains 
that lie in North Carolina. Some year or so ago, one 
of the gold mini ng companies down there discovered 
in their placers a deposit of small, brown crystalline 
sand which was quite unfamiliar to any of the miners. 
They sent a sample to their agent here in New York, 
says the N. Y. Sun. Theagent sent it to a famolls 
German analytical chemist, by whom it was recognized 
as monazite. Up to that time it had only been found 
in small and scattered deposits in such widely separ­
ated localities as Finland and Cornwall, Norway and 
Bohemia, and in such small qnantities that only the 
richer laboratories had any specimens. It was not 
like anything else under the sun, and so th'e few brown 
octahedron crystals that had been bottled up were 
labeled monazite, or the " lonely " or " solitary " min­
eral. The composition of the mineral was even more 
curious, for it was found to contain six of those und&­
finable products known as " rare earths " and aU 
ending in " ium ," which is a peculiarity, it seems. of 
these imperishable dusts. What these dusts had 
gone through before arriving at the catalogued state 
of " iums " and " ites " can only be guessed at, but 
the inference is that they had been born in a period of 
intense cosmic energy, for they proved to be the most 
" refractory " things on record., 

Chemists call things refractory when they can 
neither melt nor burn them back any further toward 
the point of elementary origin, and these earths 
wouldn't go back at all. No matter how great the 
heat, they j ust became incandescent, and glowed with 
a brightness that was like that of the sun ; but when 
the flame was turned off they were just rare earths, 
undestroyed " iums " as before. 

It happened about this time that a certain illumin­
ating company was looking for just such a material 
as monazite, and in correspondence heard of it. In­
vestigations were made, experts were dispatooed to 
North Carolina, and monazite was found by the ton. 
Along the ri ver banks and in the river beds, in the 
clefts of auriferous rocks, and at the bottom of gullies 
the bro wn crystalline sand was found, and bought 
and shi pped to Germany. But it took a lot of sand to 
furnish the imperishable material in the shape thd 
was needed, and the price went up until it reached $150 
a ton, and from that up to $200 and over. Then 
the search for monazite was begun in earnest, and 
now in�Alexander, Madison, Mitchell, Yancey, Burke, 
Polk, McDowell and Rutherford Counties there is a 
monazite boom. 

Cold that Burns. 

Burning is usually associated with heat, and it seems 
a misnomer to speak of cold b urns. Chemists tell us 
that there is really no such thing as cold, which is 
relative heat, and' that the lowest temperature yet 
registered is some degrees above absolute cold. 

At the last meeting of the Swiss Society of Natural 
Sciences at Lausanne, M. Raoul Pictet gave some par­
ticulars concerning cold burns experienced by himself 
and assistants during his investigations of the lowest 
temperature attainable. There are two degrees of 
burns. In one case the skin reddens at first and turns 
blue the following day, and subsequently the area of 
the spot expands until it oecomes nearly double its 
original dimensions. The " burn," which is usually 
not healed until five or six weeks after its occurrence, 
is accompanied by a very painful itching on the 
affected spot and the surronnd ing tissues. When the 
burning is more serious, produced by longer contact 
with the cold body, a burn of the second degree is ex­
perienced. In this case the skin is rapidly detached, 
and all parts reached by the cold behave like foreign 
bodies. A long and stubborn suppuration sets in, 
which does not seem to accelerate the reconstitution 
of the tissues. The wounds are malignant, and scar 
very slowly in a manner en tirely different from burns 
prod uced by fire. 

On one occasion, when M. Pictet was suffering from 
a severe burn due to a drop of liquid air, he accidentally 
scorched the same hand very seriously. The scorched 
portion was healed in ten or twelve days, but the 
w ound produced by the cold burn was open ior up­
ward of six months. In order to try the effect of 
radiation in dry r;old air, M. Pictet held his bare arm 
up to the elbow in a refrigerating vessel maintained at 
105°, when a sensation of a peculiarly distinct char­
acter was felt over the whole skin and throughout the 
muscles. At first this sensation was not disagreeable, 
but gradually it became decid edly so, and after three 
or four minntes the skin turned blue and the pain be­
came more intense and deep seated. On withdrawin� 
the arm from the refrigerator at the end of ten minutes 
a strong reaction was experienced, accompanied by 
a superficial inflammation of the skin.-Newcastle 
Chronicle. 
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THE COLUIIBIA TELEPHONE SYSTEK-ITS FACTORY 

AND INSTRUllENTS. 

When the Bell patents expired, the field of telephony 
was opened to the public. The famous undulatory 
current ceased to be an element in the finances of the 
world. But during the terms of the patents a practi­
cal monopoly, based on the extensive plants of the Bell 
Telephone Company, had been created_ However 
open the field, it would now be very difficult for an 
opposition company to begin operations in any of our 
large cities. But in minor and local installations 
there is ample ground for the telephone. O wing to 
the system of fixed annual rentals established by the 
present corporation, the telephone has not begun to 
fill the role that it should. In the system of the 
Columbia Telephone Manufacturing Company. we find 
exactly what seems to be needed at the present time. 
It is a system applicable for twenty or thirty separate 
stations worked by a simple switch system, and so 
arranged as to be practically automatic. It is sold 
outright to customers, there being no annual tax for 
its use. 

makes it an appropriate inheritor of the work of Mac­
Donough, for unquestionably a microphone system 
for strictly local work, and sold outright to the cus­
tomer, is something which has long been a desidera­
tum, unsupplied by existing companies. 

®o��e.ponbence. 
Vieada Hot Holldel'll. 

To the Editor of the ScmNTIFIC AMERICAN. 
They also furnish microphone instruments for ex­

changes and magneto transmitters of special con­
struction. 

Mr. Krom, in his letter in your journal of November 
10, has placed a wrong construction upon a statement 
in my article published in the issue of October 18. He 
seems to 'think I meant that the cicada structures 
were built by the pupm to live in, as a protection from 
the unseasonable heat. 

In our cuts the exterior of the factory is shown in 
Fig. 1, while Fig. 2 shows the woodworking shop, 
where all the cabinet work is executed. Fig. 8 is the 
mach ine shop and electrical department. Here all the 
parts are assembled, and the instruments are turned 
out complete and ready for use. Fig. 4 gives a view 
of the foundry, where brass and iron castings are 
made. 

In the very complete factory which we have de­
scri bed are made complete telephone outfits, with a 
most sensitive microphone transmitter and a receiver 
of impro ved shape and qualities. These we shall next 
describe. 

The transmitter is a multiple contact microphone, 
comprising several little carbon cylinders, held paral­
lel and in a horizontal position between two blocks of 
carbon. A woodeI!. diaphragm is clamped across the 
mouthpiece of the instrument directly . in front of the 
carbons. The receiver is a magneto-telephone with 
special steel magnets and ferrotype metal diaphragm. 
The case of the telephone is of im proved shape, mak­
ing it much more convenient than is the ordinary in­
strument of more familiar shape. As call, a magneto 
bell is sometimes used. Iu the upper part of the cut 
are shown various types of the apparatus, including a 
plug switchboard. 

One peculiar feature is to be noticed. The receiver 
when not in use is h ung on a hook. Immediately 
above the hook is the knob or handle of a switch. To 
temove th e receiver this has to be turned to'one side. 
At once buzzers begin at both stations to sound and 
continue until the switch is turned back. Thus the 
telephone is removed and the buzzer sounds until the 
distant party removes his telephone and answers. 
Then when one telephone is replaced, the buzzer con­
tinues to sound until the other is in place also with 
its switch turned back. ThiR arrang6ment dispenses 
with the magneto call bell and the gravity switch. 

In Fig. 5 is shown a complete outfit for one station. 
At one side is the upright standard supporting the 
transmitter on its top and with the receiver hung from 
it. On the table is the s witch with its various connec­
tions. This shows the simplicity of apparatus de­
signed for perfect efficiency for a limited number of 
stations. Such an outfit is termed the warehouse sys­
tem as applicable to large buildings where many people 
may have to be under call. 

In the lower part of the cut are shown some interest­
ing examples of early telephones constructed by James 
W. MacDonough, a pioneer inventor in this line of 
work. A metallic diaphragm carbon transmitter is 
illustrated in the cut marked A. This dates back to 
September, 1875. This instrument was designed to be 
h eld in the hand. A point bears against a German sil­
ver plate carried by a tightly stretched diaphragm. 
Various materials were tried for the point, among 
others a lead from a pencil, . thus producing a carbon 
m icrophone, and one wh ich transmitted speech per­
fectly. B shows the receiver used with the above 
transmitter in 1875. It is a horseshoe magneto receiver, 
and with the carbon transmitter constitutes a com­
plete telephone system. The sketch marked C illus­
trates a pendulum l'eceiver made in 1875. which was 
also a carbon point microphone. D is a combined in­
strument. The diaphragm acted as an element of a 
microphone, contact points being operated by it, and it 
also acted as the vibrating diaphragm of a receiver, a 
plate of iron being attached to it and an electro-mag­
'Oet being placed beneath it. In E and F are seen 
other forms of transmitter and receiver, their construc­
tion being evident. These date back to April, 1875. 

MacDonough is still living. He was led to experi­
ment on the telephone by the study of the early work 
of Reis. There is little doubt that he is among the 
very first to have produced a speaking instrument, if 
not the earliest. for whatever has been done with the 
Reis instruments, there is no positive record that the 
old (}erman inventor ever succeeded in getting articu­
late speech from his transmitters. 

The instruments and system can be inspected at the 
offices of the company, 186 to 140 Front Street, New 
York City. 

• • • t • 
Lightning (londoctol'll. 

. Writing in the Engineering Magazine on the sub­
ject of lightning and lightning conductors, Dr. Oliver 
J. Lodge remarks that the theory of lightning rod!! 
consisted in the idea. which originated with Franklin, 
of a charged cloud as a reservoir of electricity which 
desires to come down to earth, and the consequent 
belief that all that is necessary, in order to enable 
this to be done, is to provid e  the ele(ltricity with an 
easy path-to wit, a rod of good conducting material. 
Whenever this arrangement failed to act in the way 
expected of it, wherever a side fiash sprang from it to 
other and apparently inferior conductors, wherever gas 
was ignited by apparently quite detached and unstruck 
cond uctors, it was customary to abuse the l ightning 
rod as badly erected or imperfectly teste.i. The 
" earth" came in usually for the larger share of blame ; 
but it is now known that in no case can a defective 
earth be held accountable for the whole of the mis­
chief. The truth, as it is now understood, is that 
lightning is an oscillatory discharge of enormous 
energy, which no copper rod, how�'Ver thick and long, 
can really dispose of harmlessly. Experimentally, it 
can be shown that when a lightning discharge takes 
place, even down such a rod as this, sparks may fiy 
from it to all conductors near, capable of ,setting fire 
to any explosive compound or gas leak which they may 
chance to encounter. Practically, Dr. Lodge recom­
mends for the protection of ordinary buildings .the plac­
ing of a wire along all the gables, and down all the cor­
ners. wUh perhaps a few in between along any promi" 
nentlfeatures, so as to inclose the building in a sort of 
wire network. Any metal serves equally well for the 
conductor; conductivity being unimportant in compar­
ison with durability. Points or projection iii to th e sky 
are useful to take the violence of the direct fiash at its 
point of incidence in a cheap and conspicuous man ­
ner. Earth connections are desirable to save the 
foundation, the soil, and the pipes therein from being 
damaged. After receiving a fiash, all cellars and 
places likely to contain gas pipes should be inspected. 
Nor should a. custodian of an important building rest 
secure until a sufficient lapse of time has rendered it 
unlikely that any minute ignition may be gaining 
headway in some obscure or inaccessible region. 
Plenty of iron wire instead of a single copper rod 
seems to summarize Dr. Lodge's prescript ion for the 
protection of ordinary buildings. For lofty chimneys, 
however, he suggests in addition throwing the con­
ductor across the opening of the shaft. 

.. .  1 • •  
How to Rove Large Raple •• 

To a correspondent who asked how to move and 
prune some large maple trees, six or seven inches in 
diameter, the editor of Garden and Forest replies : In 
removing trees the roots are generally injured to a 
greater or less extent. and thOSE! which are bruised 
must be cut away ; it is good practice to prune in the 
branches to a corresponding extent, so that thei'e will 
be not more leaves than the roots can supply. Norway 
maples of the size indicated cannot be removed with­
out the loss of many roo1i$, and pruning will be neces­
sary. Such pruning will be perfectly safe, as these 
maples are not injured more than any other trees by 
this operation. A great deal of this pruning can be 
effected by thinning out the inner branches, b ut there 
should be no hesitation about cutting back limbs 

Not so ; but rather that after opening their shallow 
burrows, in thin soil, when revived by the early 
warmth, they roofed them over ; impelled by an in­
stinctive impulse to protect themselves in some 
measure from the heat that would too soon develop 
them. Many cases of eq ual intelligence among insects 
could be cited. It seems a rather giddy fiight of the 
imagination to suppose that I, or any one, could think 
they would seek a sun-baked dome on the surface for 
a refuge, instead of the cooler depths of their shaftl:!. 

I have abundant evidence that the huts were built 
in March ; the hottest March as far back as the records 
of the weather station at New York extend-to 1870. 
(1 madvertent.Jy wrote April in my article. ) And 
it was even hotter at Nyack, where most of the 
large aggregations of huts were found, the tem­
perature rising to 70 degrees in the shade, bringing 
out the wild flowers a month ahead of their season. 
Even as far up as Poughkeepsie it rose to 71 degrees, 
north exposure. 

Several large hut areas were visited by me on top of 
the Nyack hills and the Palisades, aggregating over 
one hundred acres ; one of them certainly over sixty 
acres in extent. All of these were in shallow eart h, 
over smooth, glacial-worn rocks. 

Of course in other localities, whel'(- underlying rocks 
were more or less broken, fissured and uneven, Rome of 
the pupm could descend deeper, and open holes might 
occur later among the h uts. Even single ones m ight, 
appear where undeveloped pupm sh ould happen to be 
near the surface, and so feel the vivifying warmth. 

Mr. Krom's theory that the pupre build the struc�. 
tures in order to recei ve heat will hardly do, since 
they could get all they wanted without going to that 
trouble by simply remaining at, or just below, the 
mouths of their burrows. I have seen very many 
peering from their holes. Insects, unlike the genus 
homo, do not waste their time in unnecessary labor. 

The::-e is alrilost posit ive proof that the building in­
sti nct is inherent with all of these inl>ects, called out 
as occasion requires. The theory that the high 
ground builders were the progeny of those which had 
formerly built on low ground, subject to overfimv; 
will hardly hold, since the few, if any. that might 
reach the elevations would be widely separated. It is 
illogical to suppose that the possessors of this alleged 
hereditary trait would all keep together ; congr�ga� 
ing in populous groups, and erecting thetr domed 
roofs by the m illion, in contiguity, separate from 
those which would later emerge from unroofed shafts. 
Why should they select shallow earth, either over 
rocks, or over sandy soil, too incoherent for burrow­
ing, as in one case reported to me, just where the 
abnormal heat of March would sooner revive them ? 
Why did those in low ground, subject to overfiow, 
among the deep ground hollows of the hill!! and Oli 
the fiats, build no huts ? In such places countless 
open holes were observed. 

The fact is, that in former years these structures 
have been ex�eedingly rare, and almost any guess as 
to their purpose would do. But in this year they have 
been found in vaHt numbers under the exact con­
ditions of earl y high temperature and environment 
that would revive their builders in an undeveloped 
state, lending extreme probability to the early heat 
and shallow burrow theory. BENJAMIN LANDER. 

Nyack, N. Y., November 12, 1894. 

where this seems necessary. When the ends of the How the Vat Pall •• 
branch es are pruned they should be cut back to a A select company of the savants of Paris has been ea-limb, the wounds should be covered with coal tar, and d . to d t . h ·t · th t h t h eavormg e ermme w y 1 IS a w en a ca as no stubs should be left to decay. In removing such to execute a fall it invariably falls upon its feet. To large trees it is good practice to pruue the roots back this end the society has subjected a subject to a series by digging a trench about the trees, Ftay five feet from of falls from a height of some eight-and-forty inches. the trunk, and if this trench is :OIled with good soil The drops have been made as awkward for the ani­new feeding roots will start out during the next year, 
so that the tree will be in excellent condition for re- mal as science knew how, but the result has always 

been the same. In the course of its brief descent . moving in a year from the coming winter. Large trees Grimalkin has always contrived a means to land neatly can be removed with , success, but it costs time and on all fours, with its tail at a triumphant right angle. care and money. Persdos who do not choose to go to How does it do it ? The cat's determination to keep the extra expense, however, can console themselves its secret has baffied the closest inquiry. No less tban with the refiection that, as a rule, it is best to plant sixty instantaneous photographs have ' been taken of small trees, and that a tree ten or twelve feet high as many phase!;! of the chute. At a convenient dis­will probably be as large in ten years as one planted tance from the finiRh the cat is seen revolving in itself, at the same time when it was twenty-five feet high. without any visible assisting force, and stopping in its 
4 • • I .. revolution when it has got right side uppermost. And 

The work of the Columbia Company in exploiting 
this particular field of work is most interesting and 

IN Switzerland a milkmairl or man gets better wages all science can do is to abuse the cat for violating the 
if gifted with a good voice; because it has been dis- laws of nature, The explanation of the phenomenon 
covered that a cow wiJl yield one-fifth more milk if would seem to be that pussy knows better how to fall 
soothed during the process of milking by a pleasing than the laws of nature could teaoh the soientist.-
melody. Pall Mall Gazette. 
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THE LAUNCH OF THE ST. LOUIS OF THE UIEBICAN 
LINE. 

In a recent issue of the SCIENTIFIC AMERICAN 
(Angust 11, 1894), we described and illu!'\trated the 
steamship St. Louis, of the American Line, nnder 
process of construction by the Cramp Company, of 
Philadelphia. Embodying American ideas, and built 
under the strongest incentives afforded by interna­
tional rivalry, there is l ittle doubt that the St. Louis 
and its sister ship will surpass anything of their size 
afloat. 

We reproduce in this issue the scene at the launch­
ing, which took place on November 12, when the great 
shi p, in the presence of It vast t hrong, amid cheers 
and the booming of cannon, slid down the ways into 
the Delaware River, ch ristened by Mrs. Cleveland, 
who broke over its bows a bottle of American cham­
pagne. It is estimated that from forty thousand to 
fifty thousand people were present. 

The ship as it stood on the ways was red below the 
water line and black above it, and was decorated with 
flags in great variety. Nearly 500 workmen drove the 
wedges ; the upper ways were sawed through, and at 
about 1 P. M. th e ship took the water: The pitch of 
the ways was H inch to the foot, and the hu]] as 
launched weighed over 1>,000 tons. There was a col­
lation served after the launch to nearly two thousand 
guests, including the President and many others of 
note in the political and naval worlds. 

Early in the seventies four transatlantic steamers of 

J citutific �Ultriclln. 
Tobacco . (luUlvation In Cuba. 

Pinar del Rio, the . western province of Cuba, is 
given up almost entirely to the cultivation of tobacco. 
The plantations are scattered about in all directions, 
generally a mile or two apart. l'hey con:sist of a n um­
ber of sma]] fields (" vegas" ) of about ten acres each, 
selected wherever the land is richest. The most of the 
land is entirely uncnltivated. The tobacco seed is 
sown in n urseries, about ten pounds being used per 
acre. In October and November the young plants, 
when about three inches h igh, are bedded out in the 
tobacco fields, in furrows two feet apart. During the 
three m onth s the plants take to reach their full size 
the greatest care is taken of them. Each plant is con­
stantly e:xamined, the green tobacco caterpillars killed, 
and the furrows kflpt perfectly clean with th e plow. 
When the plant has grown its big leaves, generally 
about ten in number, all the small leaves are picked 
off the 8taJk, and on reaching its full heigh t the head 
of the plant is also picked off. This allows the leaves 
to expand and spread out in the sun. The female 
plant gives the best leaves for capas (the outside wrap­
per of a cigar), as the leaves are larger and stronger. 
The color of the leaf is bright green until ready for 
picking, when it begins to turn yellow and spotty. 
They are then gathered by cutting the stalk in such 
manner that two leaves remain on each piece of stalk. 
The leaves are then strung over thin poles in the dry­
ing houses, one leaf each side of the pole, and left to 
dry about five weeks. , The d�ying houses ' are ' large, 

difficulties also may be overcome ; so the question re­
solves itself in all directions into one of money. 
There is probably scarcely a practicing electrical en­
gi neer in the country who if asked if it were possible 
to con�truct an operative electric road upon the COll­
duit plan, that would not answer unh esitatingly, 
" Yes." Why then has not this method become more 
popular ? Simply because it is in com petition with a 
better method. There is but one single feature of the 
cond uit that recommends it above the overhead 
trolley, and that is one that appeals to the resthetic 
side of our natures alone. In all other particulars the 
overhead syste� stands facile princeps. It is cheaper 
to construct ; it is simpler, both mechanically and 
electrically ; it gives better service .and, more impor­
tant for its survival than anything else, it is a better 
dividend pll.yer, What incentive, therefore, is there 
to capital to an in vestment of half a dozen or more 
times the money for something which in its ideal per­
fection cau only hope to equal that which we haNe 
already ? Very little or none. 

. . . � .. 
The TalloU' Tree. 

This tree is variouslv known as " tallow wood " 
(owing to its greasy nature when freshly cut), .. tur­
pentine tree, "  and " peppermint"-the foliage being 
remarkably rich in volatile oU. Another local name 
applied to

" 
it is " red shingy bark, " owing to its red 

fibrous bark. Its botanical name is Eucalyptus micro­
corys. The term microcorys is made of t wo Greek 

THE LAUNCH OF THE ST. LOUIS OF TIlE AMERICAN LINE. 

the State Line were launched at Cramps' yard. Now, I airy barns, thatched with palm leaves, the inside be­
after some t wenty years interval another one is put : ing arranged with ro ws . of poles one above another. 
into the water, and in the spring the St. Paul, the sis- On being taken do wn the leaves a re put together in 
tel' ship, will be launched. bundles of about 100 leaves, which are made into bales 

Construction was begun on the St. Louis July 27, of usually eighty bundles ana wrapped up in palm 
1�93. She is to accom modate over 1, 300 passengers leaves. 'fhe bales are then ready for sale, and are 
and a crew of nearly 400 officers, sailors, engineers, taken in this state to the storing rooms of the cigar 
firemen, etc. She must show over twenty knots sea manufactories in Havana. -Consular Report. 
speed, according to the post office contract with her .. . . » .. 
owners. One of her details alone is enough to indicate 
what a complex affair the modern steamship has be­ Electric Conduit Roa ds. 

come, for besides her main engine there are forty-nine At a recent meeting of the New York Electrical 
auxiliary engines for every Jonceivable purpose. The Society, Mr. Sachs gave a very intelligent description 
bulkheads are so distri buted that it is believed that of what has been done in th e past and what might be 
thf\ shi p is practically unsinkable. expected in the future. H is paper received a full and 

In size and engine power the new ships will come be- ex haustive discussion of the problems involved, in 
tween the Campania or Lucania and the Teutonic or which many of the very best authorities in this coun­
Majestic. It is hoped that the St. Louis will be in ser- try took part. 
vice next June. Expectancy regardin� h er perform- ,  The general consensus of opinion among those 
ance will run very h igh. present was that there was n o  difficulty in construct-

Our view shows in. the foreground the war 8hip Min- ing a cond uit road that would work. O ur own belief 
neapolis. Thus there are brought together the last and contention, says Electricity, is that th ere is scarce­
accession to the navy and the St. Louis, the hegin- ly an electrician in the country but will deny that 
ning. it is to be hoped, of America's new mercantile there are any mechanical or electrical difficulties that 
marine. Each is a worthy representative of the best are insuperable. The mechanical difficulties are 
of their respective types. greater in the conduit than in the overhead system, 

• I . ,  .. but they can be overcome, if enough money is spent 
DR. OSLER, of Johns Hopkins, says that pneumonia in the solu tion. The electrical difficulties are greater 

ean neither be aborted nor cut short. It is a self-limited in the conduit than overhead, but if . the conduit be 
disease and runs its course uQwfiuellced by !lony medi- made large enough, and the voltage be made low 
Q!!le we mi�ht admillister, enough (which means, of course, more copper), theBe 

words signifying " a  little helmet," in allusion to the 
comparativel y  small cnp of the flower. 

An Ud upussellawa planter writing to the Tropical 
Agriculturist bears testimony to the fact that " of all 
Australian trees introd uced into Ceylon, the tree w hich 
has grown ,beyond all compare is E, microcorys. A 
speci men eight years old," he says, , .  was 5 feet 4 inches 
in girth, and tall in proportion. " 

The leaves of E. m icrocorys yield an essential oil, 
which it is thought may be useful in varnish making. 

The gum is in man y  respects 8imilar to the " kino" 
of Pterocarpus marsupium. 

The timber, says Mr. Maiden, the Consulting Botan­
ist to the N. S. Wales government, is one of the most 
valuable the colony produces ; it is strong and dur­
able under and above ground. 

He mentions that it would be impossible to enume­
rate the various uses to which the timber can be put­
among others being for naves, felloes, spokes, cop, 
floorin g  of b uildings, decking bridge work in general, 
pickets, turned pillars, for mOUldings and architraves ; 
in fact, for all building purposes reqniring durability. 

An ink has been m ade by steeping '_�hips of tallow 
wood in water for a day or two (presumably in contact 
with iron). 

Against this timber it may be said that it is liable to 
attack by white ants, and that it does not hold nails 
well. On the other hand, the charcoal from tallow 
wood is thought by some to be one of the best for the 
smiths, and no timber Buffers less by exposure after be. 
ing cut down. 
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quick Metb od Co r Chilling 'rest Pieces. monium and potassium sulphates and o f  granular I projecting from a piston, which acts through t h e  me-

Writing on the use of liquid carbon dioxide for chill- alumina.-Joseph Heibling. i dium of a body of oil and a layer of water on a column 
ing test pieces, especially stone, iron, and steel, at lo w '  • '. ' • ! of mercury, serving the double purpose of an indicator 
temperatures, M. H aller says that a cheap and sim ple NEW DYNAMOMETER FOR USE IN ANTHROPOMETRY. ' and a resistance. The mercury column is inclosed by 
form of apparatus in which the test specimens could The modern method of making progress in any a glass tube and moves in front of a scale. The hy­
be cooled would consist of a wooden box with double branch of science or mechanics consists in governing draulic cylinder is adjustable on the parallel rods and 
walls, top and bottom, the spaces betw een being filled I future practice by what has been learned by past ex- is counterbalanced by a weight attached to a cord 
with some non-con ducting substance. The liquid gas perience, making every step looking toward advance- running over pulleys. An adjustable rest is supported 
could be led into such a box from the iron or steel ment only after analysi s  of what has already been by the rods between the cylinder and the lever. 
flasks in which it is furnished, an d would be deposited accomplished. I In connection with the dynamometer, Dr. Kellogg's 
in great part in the form of frost at a temperature of Dr. J. H. Kellogl?, of Battle Creek, Mich., hw a p- " Percental Charts " are used for making a record of a 
about -78 degrees Centigrade. T he test specimens plied this principle to the human body by means of . given case. These charts are based upon the examina-
could be readily put into and taken from such a box, tion of hundreds of healthy men and women of di f-
and would quickly get to a low temperature. One of ferent ages. 
the Russian railroad companies is on the point of hav-

, 
This dynamometer has been adopted by the govern-

ing such an apparatus constructed for testing rails and ment for testing cadets at West Point, and is in use at 
wheel tires at low temperatures. The possibility of Yale Uni versity, Wisconsin State University, and 
accomplishing th e desired object with such an outfit, 2 

in other places where special attention ill given to 
viz. , the rapid freezing of specimens, was demonstrated physical culture. 
by putting a number of iron test pieces into a bag of 
several thicknesses of coarse cloth and then introduc­
ing the liquid gas. This at once became solid, and 
filled all the spaces between th e speci men!., which thus 
lay packed in snow. Each speci men was provided 
with a depression into which merc ury could be poured, 
and on doing this, after a short exposure in the f reez­
ing bag, it was found that the mercury im mediately I 
soldified, showing, in the absence of a suitable ther­
mometer, that the tem perature of the specimens was 
certainly below -39 degrees Centigrade, if not lower. 
At the St. Petersburg l"abor!\tory of Experimental 
Medicine a cold room of quite large proportions has 
been fitted up in which also liquid carbonic acid is the 
cooling agent. -Industrie Zeitnng. 

• I • • • 
AlulD i n a  c.·om Clay. 

Suppose a clay of a known strength in alumina. 
For each moL of alumina we incorporate with the clay 
3 mols. ammonium sulphate and an ahnost equal 
weight of neutral potassium sulphate ; 1 mol. of potas­
sium sulphate is theoretically sufficient. The whole is 
well worked up and made int<> hollow bricks. These 
bricks are baked at 270°-280°. The ammonium sul­
phate is then decomposed into acid ammonium sul­
phate and ammoniacal gas, which may be collected in 
a condenser. The acid of the acid ammoni um sul­
phate is first thrown upon the neutral potassium sul­
phate, which becomes acid sulphate. T he latter at 
this temperature, in presence of alumina and clay, is 
neutralized by the alu m ina. forming double aluminum 
and potassinm sulphate, i. e. , alum. The bricks are 
then extracted by methodic lixiviation. The silica 
may be used for cement. The alum is freed from iron 
by recrystallization, and the solution may be treated 
for the precipitation of the alumina by means of the 
ammonia which has been distilled off. To obtain the 
alumina in a granulated state it is spread out upon 
stages in a tower traversed from bottom to top by the 
hot moist ammonia obtained on baking the bricks. 
The alum is thus transformed iuto a mixture of am-

KELLOGG'S ANTHROPOMETRICAL DYNA MOMETER. 

TRIPLE EXPANSION ENGINE-FRIKART'S SYSTEM. 

We illust·rate herewith, from the Engineer, a triple 
expansion engine, wh ich has lately been exhibited by 
Messrs. John Cockerill & Com pany, at the Antwerp 
Exhibition. In no country has the rotary valve, which 
is the maip feature of the Corliss sy;;tem, found more 
favor than in Belgium. All the large horizontal en­
gines exhibited at Antwerp have valves of the Corliss 
type, though each manufacturer has a different method 
for regulating the admision and cut-off, which he con­
siders superior to that adopted by rival maker:::. In 
Messrs. Cockerill's engines the system used is called 
the Frikart. They have for some time madc single 
cylinder engines on this principle, and exhibit one of 
100 indicated horse power, with cylinder 1 foot 7% 
inches diameter and 3 feet 5� inches stroke. This 
machi ne is used to drive a dyn amo, and works very 

a very simple yet thoroughly practical machine, . steadily under a varying load. The application of the 
which he calls the universal dynamometer. I Frikart valve to triple expansion engines is quite new, 

What the indicator and brake are to the steam en- and the one exhibited at Antwerp is the first that has 
gine, what the electrical dynamometer and other me- been made. It works at a pressure of 150 pounds, and 
ters are to the dynamo, Dr. Kellogg's device is to the

' 
its principal dimensions a�e :  Diameter of high pres­

human body. sure cylinder, 1 foot 3% inches; intermediate, 1 foot 
It is used for testing the strength of individual 11% inches; and low pressure, 3 feet 1% inches. The 

groups of muscles ; in fact, it can be applied to every length of stroke is 3 feet 1134 inch es, and the number 
important group of muscles in the body, these groups of revolutions is 80. 
numbering twenty-five for each side. It not only The chief characteristic of the Frikart valve is that 
furnishes a basis for the scientific study of muscular by it any degree of cut-off from 0 to 75 per cent, or 
dynamics, but it also furnishes a means of testllng to even more if n ecessary, can be obtained with a single 
secure accurate data on which to base prescriptions eccentric, as the governor completely controls the ad­
for exercise, so as to insure the scientific application mISSIOn. It is of the highest importance to be able to 
of gymnastics to the correction of deviations from the prolong the admission, as by this means the power of 
normal standard of symmetry. the machine to deal with extreme cases is greatly aug-

This apparatus, as will be seen by reference to the mented. For instance, it may be required to exert in­
engraving. is simple. It doel;! not show the amount of creased power; or the pressure in the boiler may fall. 
labor involved in bringing it to perfection. The frame either accidentally or because the fires are allowed 
consists of parallel standards secured to base and top to burn down before stopping the works. If, as in 
pieces and braced. On these standards is placed a re�t many machines when the admis;;ion of steam extends 
for the foot or leg, and above this a lever having an over more than four-tenths of the 1st rake. the cut-off 
arm extending upwardly and bearing on a piston rod only takes place toward the end, this sudden increase 

SIX HUNDRED HORSE POWER TRIPLE EXPANSION CORLISS ENGINE . 
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in the admission will necessarily make a considerable, the shape of the human tongue, and also another is operative nntil l900, unless repealed or modified by 
and possibly prejudicial, change in the speed. An class of weH wrought precious stone with a hole the next Legislature, which meets in October. By 
arrangement l;>y which the admission can be regulated through it placed immediately under the nose. Evi- this law the killing or capturing of deer, or the mere 
so as to take place through any proportion of the en- dently the latter had served as nose jewels. The possession of its meat, is punishable by a fine of fifty 
tire length of the stroke is especially advantageous foreheads of most of the skulls are broad and high, dollars, and the informant of such deer-killing gets 
for compound and triple expansion engines, where the cheek bones prominent and the chin projecting. half the fine. A dog found pursuing a deer is Hable to 
there may be a large amount of steam admitted into It seems probable that this extinct race esteemed the be shot. 
each cylinder. bead as the noblest part of the body, and at death The statutes affecting fur-bearing animals-mink, 

Our illustration is from a photograph showing the had it severed from the trunk and kept as a sacred lynx, otter, and beaver-or those affecting wild birds 
high pressure and intermediate cylinders, which are relic of the dead. are equally strict and rigidly enforced, except in the 
arranged as in a tandem engine. Tbe lo w pressure _ I .  , .. , open season. 
cylinder drives a crank on the opposite side of the fly'- Increase of Wild Animals In VermonC. The increase in the number of noxious animals in 
wheel from the other two. The condenser and air From the Boston Journal we derive the following : Vermont is one of the unlooked-for result8 of the re­
pump are behind the low pressure cylinder, and in line A farmer living five miles from Rutland entered com- strictive laws, for the forests are little hunted noWa­
with it. All three cylinders are steam jacketed; the plaint last week that a berd of deer had destroyed an days, and the bay of the deerhounds has not been 
steam for the jacket of the high pre,sure cylinder is acre and a half of buckwheat and devoured his vege- heard for years. Tbere is thus a vast and beautiful 
direct from the boiler, that for the intermediate from tables. George H. Woodward, of the mountainous country up there among the mountains where the ani­
the reservoir or steam chest between it and the high community of Cuttingsville, reports that the deer come mals of tbe chase have increased and multiplied until 
pressure, and tbat for the low pressure cylinder from into his fields seven or eight strong every afternoon at the hard-wOl'king Vermont farmers have found in 
the other reservoir between the intermediate and low sundown and stay until he drives them away in the thelll a constant menace to their crops, and are crying 
pressure cylinders. These two steam reservoirs are un- lllorning. They are so tame they do not leave their aloud for protection. 
der the floor, and the water which condenses in the feeding grounds or the yards where cows are kept at • I • , • 
jackets is drawn off by tbree separate pumps, and re- night until some person approaches within three or Important Paten t Case Before tbe Su preme Conrt. 

turned to the boiler. The engine has been design ed four rods. Even then tbey sometimes refuse to lllove The argument in the case involving the life of the 
for an effective horse power of 600. off, and actually have to be driven away. They have Bate refrigerating patent, a process for freezing meats, 

• • • ' • great fondness for berding with domestic animals, es- was begun in tbe Supreme Court of the United States 
A ncient City lu Guatemala. pecially cows. Occasionally a bull shows fight, but on Novem ber 15, by C. E. Mitchell, of Connecticut, ex-

Besides the interesting arch reological collection of they seem not to care for bis angry, threatening move- Commissioner of Patents, for tbe company. The case 
the first capital of Guatemala, Santiago de los Cube- ments. What the result would be in a fair field and is probably the most important in the history of the 
leros, now known as " Ciudad Vieja" (old city), a fair fight none can predict. Supreme Court, in view of the vast extent and value 
buried city has recently been discovered on the slopes Within two miles of Rutland the other day, two deer of the interests that 'Yill be affected by the decision. 
of the Volcan de Agun, about a league east of tbe were met trotting along tbe traveled road as docile as The:matter at issue is the construction of Section 4887, 

former, says the San Francisco Chronicle. It lies on a house dog. Reports came of them in all sections of Revised Statutes, relating to the life of a patent granted 
the land of Manuel J. Alvarado, called the Pompeii the mountainous regions, and the feeding with cows by the United States upon an invention for which a 

plantation. Not the slightest tradition remains to in the pasture is offrequent occurrence. One day two foregn government has also granted a patent, and the 
connect it with the present age. weeks ago a man crossing the mountain to Woodstock particular question to be decided is : Does tbe date of 

Two years ago the owner of the lands, finding a few saw fifteen of the fleet-footed animals at close range. application for the patent or the date of issue of the 
ancient Indian relics, resolved to make excavations at A fox hunter a fortnight ago ran into seven in the vi- patent in the United States determine whether or not 
different points. In one place, at a depth of twelve cinity of Plymouth. the term of the patent is to be limited by tbe term of 
feet, he has taken out a great many rare and interest- A reliable gentleman reports that a strange dog the foreign patent Y 
ing objects, such as flower pots, earthen vessels for do- was running a deer last week over the mountains, The Bate Company brought sui.t for infringement of 
mestic use, ancient glazed ware, large vases of exceed- near Rutland, but was lucky enough to keep out its patent against Schwarzschild & Sulzberger in the 
ingly fine manufacture, covered with engravings and of range of a posse of enraged residents. Later in Southern District of New York, and the bill was there 
with pictures in brilliant colors painted upon them, the day the deer, followed by the dog, came down dismissed upon the defendants' plea that a patent had 
domestic utensils for the kitchen such as the Indians into the h igh way, and, after traveling it for a fun been issued in England upon the same invention be­
use to this day ; axes, hammers,- tomahawks and war mile, started off over the hills toward the Bethel coun- tween the dates of the application for and the issne of 
clubs of stone ; knives and daggers of obsidian, with try. Those who saw it say that it was a fine, large the patent in the United States, and that therefore 
sharp points and edges ; lances and lancets of the buck, with big antlers. Many other incidents of recent the latter patent had expired with tbe English patent 
same material, idols of stone and clay, well wrought date &re talked about in that section. prior to tbe bringing of the suit. 
jewelry of turq uois and other precious stones, of all Another animal that has increased rapidly in Ver- The case went to the Court of Appeals, and that 
ordinary sizes and figures. Among the' jewels was mont is what is commonly known as the hedgehog, court has asked the Supreme Court of the United 
found a rare kind of precious stone of deep green or porcupine. A party of people of Rutland one: States to instruct it upon the question, in effect, 
color, known among the aborigines as the chal-chivilli night recently occupied a deserted house in a lum- " Wben did or when does the patent granted Bate in 
stone, capable of the highest polish. This stone Indian berman's camp in Mount Tabor. A pack of porcu- the United States expire ? "  
royalty of long ago wore as the waist and breast orna- pines, attracted by tbe light or the smell of the food, The decision of the court will affect the life of many 
ments on state occasions. or possibly the beer, attacked the shanty, and crawl- important and valuable patents, notably in connection 

On some of the finest vases were artistically traced ing up the sides to the roof, kept up a continual with the telephone and electric light, and the case is 
symbols and characters, the colors as fresh and bril- scratching and howling during the night. Several of being closely watched by the attorneys of companies 
liant as though they had just left the artist's hands. them fell off the building, setting up fearful crieR, interested. / 

Most of the clay idols aJ�e well formed. Some of the greatly to the annoyance of the sleepers within, but • • •  , • 

carved faces wear the tragic mask, b ut in one particu- all disappeared with break of day. African Potassium Nitrate Fields. 

lar, evidently of a later day, is a fat, pot-bellied, Farmers in tbe mountains also complain of the The flitrate beds at Prieska, Cape Colony, present 
round-faced, plum p-cheeked little chap. the incarna- abundance of partridges, which overrun their gar- the most valuable and richest deposit of nitrate of 
tion of good living. The people of that remote time dens, making havoc w ith fruit and berries, flowers potash ever found. It is a most valuable substance, 
must have had a certain sense of humor, and did and growing vegetables. not to be confounded with sodium nitrate or Chi lean 
reverence to this idol as the god of fun. * Bears also are very numerous, and often, with their saltpeter, so largely exported from Sonth America and 

Among the stone idols are two worthy of special young, take a hand in de8troying fruit and vegetables, sold on the London market at £10 per ton, whereas 
note, chiseled from a hard brownstone and represent- and are almost as tame as the wild deer unless their the average price of unrefined potas!!ium nitrate is £16 

ing a person i u  a reclining, flat, front position, with the cubs are molested. Their young are of varied size and lOs. per ton. The yield of the farms prospected is 
head erect and the chin on a line with the body. The weigpt, and are eq1.\ally as destructive as their parents. virtually nnlimited, and, while in many of the large 
head, face and neck are sculptured to a perfect finish, These Vermont bears are not only getting plentiful in kloofs enormous masses of practically pure salt are 
but the rest of the body is in an unfinished state. the woods, but they are learning how to avoid some' of found, the average in the soil for the whole area may 
The contour and the expression of the well-cut features the annoyances that come with advanced civilization. be calculated at 25 per cent. Attention need only be 
of the larger one is a most striking likeness to the fea- Mr. Silas N. Wheeler has a hilly farm in Stamford. drawn to the working of nitrates in other countries to 
tures of the Roman race, while tbe smaller one repre- Mr. Wheeler recently went into a pasture and saw a prove the richness of the most recent South African 
sents the h ighest type of our Indian ' race. On the good sized cub eating sweet apples. The animal was discovery. Soils containing nitrate of potash are 
head of each is a remarkably well executed warrior's in a corner made by two barbed wire fences. He worked in India and Ceylon when containing only 2� 

helmet, mounted with a clear cut tuft or crest of thought if he could entangle the young bear in the to 5 per cent, and tbe richest deposits in those coun­
featbers hanging over a rimless front. Encircling it is barbed wire fence he would have a good opportunity of tries rarely contain more than 8 per cent, while in 
a wide band, well llpon the forehead, ornamented with killing him. He therefore drove him on the run for Hungary nitriferous soils containing � to 2� per cent 
quadrant figures in bass relief set closely one within tbe fence, but the bear jumped over the top of the .are worked at a profit. The Cape deposit is most 
another from the outer lines to the center, all arranged :-vire as nimbly as an athlete could do it and escaped easily extracted, m erely by lixiviation, by hot or cold 
with perfect mathematical precision. In its makeup m the woods. water, decantation of the clear liquor, from the soil in­
the helmet closely resembles that worn by the Prae- Bears have often been seen roaming about the open to shallow tanks, and evaporation by the rays of the 
torian gu ards of Rome. Another idol of natural size country. One was seen the other day on what is sun, when practically pure nitrate crystallizes out. By 
wrought from the same material attracts attention as known as Campbell Hm, on the q uarter line road; in I this process nitrates on a large scale could be pro­
heing a perfect resemblance of the Mongolian race, the vici�ity of several residences another was roaming duced at less than £2 per ton, and the cost of trans­
with slanting moon eyes, flat nose and high cheek about WIth her cubs on an opening in the woods in a port over 140 miles of country to De Aar, and thence 
bones. s�all mountai

.
n called Bald ,Mountain, both in plain by rail and sea to Europe, is '£5 per ton. -Engineering 

At the foundation level of the houses were found SIght of the CIty of Rutland and not far distant. On and Mining Journal. 
many human skeletons scattered about on the floors the eastern and southern outskirts of the city gar­
as though they had fallen there . by some sudde� I dens have been invaded at night both by deer and 
casualty, some in a sitting posture and others lying . b�ar�, A d�er �a� seen running along Allen Street, 
prone. Some of the skeletons measured from six to wIthm the CIty b mIts: a few weeks ago, but soon tak­
seven feet in length. Also within these buried dwell- ing frigbt at a locomotive whistle, leaped the fence 
ings were found many human skulls placed in a glazed and made haste for the nearby wood. 
clay vase ornamented with crude figures in gaudy The protection the wild animals of Vermont have 
colors. In some of these vases the heads were placed received fr:om the State laws in the effort to allow ani­
in an erect position, the chin on a level with the rim mals to breed unhindered by the sportsman is likely to 
of the vase, and some were face u pward, each one be so�ewhat �odified in the near future. The law 
holding in his mouth a chal-chivilli stone wrought in affectIll� deer IS, and has been for years, prohibi-

tive, and has been rigidly observed. It was first ex-
• SImIlar .IIgnreB are common In Japan. I tended to ten years, and then to fifteen years, and now 

• .  e ,  • 
A FRENCH process of casting hard glass consists in 

first melting the material in a peculiar tank furnace, 
tapped into moulds, a s pecial su bstance being used in 
place of sand, the mould and the glass inside of it 
being also heated and cooled together. The mixture 
to be used in the place of sand is selected so as to 
have as nearly as possible the same conductivity aiId ca­
pacity for heat as glass, in such a ca8e the glass and 
mould forming, as it were, one homogeneous body. 
The glass thus treated cools, it is said, without crack­
ing, even if the cooling process be comparatively 
quick, which is necessary when hard glass is produced. 
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THE LEADING AND GLASS PAINTING INDUSTRY. 

Glass painting is supposed to have attained its first 
great development in Italy in the thirteenth century. 
The French also claim the honor of inventing the pro­
cess of painting upon the mosaic windows of colored 
glass .and transforming them into works of art and 
also teaching it to the English, who in their turn in­
structed the Germans. The oldest specimen of glass 
painting now existing is a window of the thirteenth 
century, in a church at Neuwiller, in Alsace, represent· 
ing St. Timothy. The glass used at the present time 
is bought from the manufacturer in colored sheets 
about five feet in length and about two feet in width 
and running from one-sixteenth to one-eighth of an 
inch in thickness. The colors mostly in use are the 
rubies, yellows, blues and emerald greens. These 
colors are produced by adding to the material in the 
melting pot small quantities of various metallic oxides 
and other mineral substances. The colors yielded vary 

in intensity according to the proportion of oxides used. 
Colored glass is used principally for ornamental win­
dows in churches, public build ings, private residences, 
signal lights, and for imitation of precious stones. 
Some of the styles of glass, such as the antique and 
cathedral, unless held up to the light, have a dead ap­
pearance. Opal is a glass that is clear, the sheets 
being both smooth and corrugated. Venetian is a 
rough and smooth glass polished on both sides. Parties 
ordering ornamental windows have a small colored de­
sign of the window submitted to them for their approval 
by the artist. If accepted, two outline drawings are 
then made the exact size of the window, showing the 
shapes and forms into which the glass is to be cut. 
The forms or patterns are then cut out of one 
drawing and used as a guide for the glass cutter. The 
paper strip, representing either a square, circle, or 
diamond, etc. , is held down firmly on a sheet of glass 
by one hand of the operator, while with the other he 
draws a diamond around the edge, cutting or scoring 
the glass, which, by tapping it lightly, separates the 
piece from the sheet. This operation is repeated until 
all the parts have been cut. In olden times the glass 
was cut by the aid of a hot iron, and was also reduced 
to the correct shape by a grosing iron, the diamond 
not coming into use before the seventeenth century. 
If figures, animals, flowers, etc. , are. to be painted on 
glass, the outline of the design is first tral'ed on with 
a solution composed of a black or brown mineral 
paint, pulverized glass and oil. The pieces or parts of 
the glass on which the outline is drawn are then placed 
into a firing kiln. The kiln is made of sheet iron of dif-

J titutifit !lUtritJu. 
ferent sizes, having at the top an iron shelf on which 
the glass is placed. The surface of this shelf is first 
covered over with whiting to keep it from coming in 
contact with the iron. The glass is then laid on and 
the cover of the kiln, which has an outlet for the heat at 
the top, is fastened down. The kiln is then heated by 
means of a number of gas jets attached to two circular 
reservoirs which are connected to a gas pipe at the 
bottom of the kiln. The heat from the jets causes the 
paint to melt and fuse into the glass. The firing 
operation takes from two to ten hours. The firing is 
completed when the color of the glass is between a red 
and a white heat. After fusing, the kiln is then allowed 
to eooL When the glass,-is sufficiently cooled, it is 

THE LEADING AND GLASS PAINTING 
INDUSTRY. 

taken from the kiln and attached to an easel 
formed of a large transparent sheet of glass. 
The shadows alJd middle tints are then painted in 
the highest lights, being the pure color of the 
glass. The deepest shadows are solid black, pro­
duced by painting the color on thickly. The 

33 1 
sponding pattern on the working plan, each strip being 
held in place by means of nails driven along the sides 
until all of the pieces which compose the window are 
lead ed. The joints are then soldered. The operation is 
performed with the common soldering iron with a sold er 
composed of tin and lead. The irons are heated in an 
oval shaped gas stove about sixteen inches in length and 
about eight inches in height and width, and lined on 
the interior with fire brick, the jets of gas heating the 
stove and irons from the bottom. Before soldering 
each joint is r ubbed over with an adamantine candle, 
which causes the solder to stick. A number of odd­
shaped knives are used for the purpose of lifting up 
the glass · in place, and also for smoothing down 

and trimming ·the lead joints. The jewels are 
made in different sizes, colors and shapes, some 
beiug oval, round and oblong ; some are rough 
and others highly polished. A great number of 
stones, pebbles and clam shells are also used as 
jewels. . 

After the soldering operation is finished it passes 
through the cem enting process. A cement com­
posed of red lead, oil and drier is rubbed over the 
leaded window with a stiff brush, the rubbing · 
forcing the cement underneath the overl&pping 
joints, making them watertight when h ard. The 
surplus cement is then cleaned off and the window 
dried by rubbing a q uantity of whiting over the 
surface. From one to three pounds is req uired to 
lead a square foot of glass, the operation taking 
about two hours. The leaded windows are sold 
by the square foot, ranging in price from $1 up­
ward. Fifteen hands can turn out about 1,000 

I ;  
' I  I 

pieces, when painted, are again put into the kiln square feet monthly. The sketches were taken from 
and fired in the same manner as before. The the plant of Charles Maginn, New York City. 
color on the glass is opaque when put into the kiln, 
the action of the h eat causing it to become transpar­
ent. The color used formerly was a mixture of pul­

. · e • 

lUotor Men lUust be Proteeted. 

verized copper, pulverized green glass and sapphire, The constitutipnality of the street car vestibule law 
the three ingredients being ground on the same stone _ in Ohio is upheld by the S upreme Court of that State 
with wine or urine and put into an iron vessel ready in a decision recently handed down. The law was 
for painting. The glass strips, whether plain or painted, passed .in April, 1893, and requires all companies to 
are then leaded. Each piece of glass is cut a little provide electric cars with vestibules to protect the 
smaller than the pattern in the working plan, so that motor men from the severity of the weather during the 
the piece, when leaded, will exactly fit the pattern. winter months. This has already been done vol un­
The ribbon or lead strip is first run through a mill con- tarily in several Eastern cities, and a number of States, 
taining two dies, which forces or presses the strip into includiQg Minnesota, have passed similar laws. It 
the right shape and thickness. These strips are seem that the Ohio companies opposed the law, and 
grooved on two sides and are wrapped around the the lower courts generally held that the statute was 
edges of the glass by hand. Each leaded piece, begin- unconstitutional. This decision has now been reversed 
ni,ng with the border, is then placed over the corre- by the Supreme Court of the State. 
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Riverside, California. 

A correspondent of the N. Y. Tribune 
follows : 

the country and town life is the chief thing which sets I subserve mutua] improvement and to enable each one 
writes as Riverside apart from most other California col&ny to make continual advance. 

To one who drives through the shaded avenues of 
Riverside and notes the superb orange and fig trees 
towering far above the roofs of the houses, it seems 
scarcely credible that twenty-three years ago this gar­
den spot was a dreary, barren plain, known among 
those who used the road that passed through it as the 
most wind-swept spot for leagues around. The beauty 
of its outlook on the snow-capped Sltn Bernardino 
Mountains and its proximity to the Santa Ana River 
commended the place to the founders, who came main­
ly from the Mississippi Valley Statel!. These men had 
the usual bard fortune of pioneers. . When they settled 
here in 1871 and began to plant theIr twenty-acre tract!', 
the fig and the raisin grape were the favorites with 
California horticulturists. So these two were planted. 
The fig has never been a product that could be han­
dled with profit here, becau se the California grower 
has failed to acquire the skill in packing of the Smyrna 
dealer. The raisin also was voted a failure at the out­
set, because the process of curing was not scientific, as 
it is to-day. 

So the men who planted . figs and vines rooted up 
and burned them, and started in afresh with the bud­
ded navel oran�e. They were laughed at by those 
who had grown the seedling orange at San Bernardino 
and other places. They were told that this new and 
tender variety would never endure the occasional 
frosts. B ut the great majority were shre wd enough 
to see the immense prospective market for a sweet, 
juicy orange without seeds, and their good j udgment 
was soon demonstrated. Wh en it was proved that tl1e 
orange could be depended upon, in good sea:wns and 
bad, to produce $250 to the acre above all expenses, 
th ere was a great rush to plant it. Young trees only 
two years old actually sQld as high as $1. 50 each and fOl· 
several seasons never fell below $1 a tree. Nurserymen 
made fortunes while this orange hoom lasted . Now you 
may buy the choicest young orange trees for 25 cents 
each and the standard price is 10 cents. Yet the plant­
ing in the great boom years was not so great as now, 
when values have settled to a reasonable level and the 
craze for speculation in town lots has become only a 
memory. 

It is ten years since the writer saw Ri verside, aud 
the changes made in this decade are enough to make 
one doubt the accuracy of his senses. In 1884 River­
side had just been incorporated as a city. Its popu­
lation was 2, 500 and its property was valued at $1, 000,-
000. It had j ust begun to establish a reputation as one 
of the best orange growing sections of California. 
Now its population is 7, 500 and its assessed valuation 
is over $6,000,000. Last year it became the county 
seat of the new county of Ri verside. Its shipments of 
oranges average $1, 500,000 a year. It has forty-six 
miles of main canals and over 200 miles of lateral 
ditches and pipes. One entire suburb, which ten years 
ago was a barren mesa, has been transformed by arte­
sian wells into a garden. The same system of develop-

towns. The town has the Waring system of sewerage : 
the streets are sprinkled constantly, so that one may 
ride for a whole morning and not be annoyed with 
dust ; the water supply is so arranged that all the 
water for drinking and household purposes is aerated 
as it leaves the covered reservoir, and is brought in 
pipes to the town. No barroom is permitted within 
the city limits. 

The feature of Riverside that excites the astonish­
ment of the stranger is the sprea-d of the city over the 
neighboring hills. The old town was laid out on the 
level land, near the river, but all the later develop­
ment has bet!n on the high, rolling plains that stretch 
back to the mountains. These plains are broken by 
buttes, or small mountains. One of the prettiest of 
these hills is Arlington Heights, which boasts of a 
handsome dri ve way called Victoria Avenue, stretching 
for ten miles parallel to Magnolia Avenue. Another 
is Victoria Heigbts, from . which one may obtain a 
superb view of all the orange-producing country from 
Riverside to old San Bernardino-a country which in 
t wenty years will show few acres tiot planted wit.h the 
orange or other fmit tree. 

Perha,ps the most remarkable thing in the develop­
ment of Riverside is the perfection of the water sup­
ply. The men who founded the town were far-seeing 
enough to obtain a large su pply of water for irriga­
tion, b ut even this was soon seen to be inadequate. 
Tracts of the finest land lay too high for the river 
water to reach them. Without water they were worth 
not more than $10 per acre for agricultural purposes, 
as no crop could. · be expected in a dry ·year. With 
water they would easily sell for $250 an acre. A poor 
carpenter of Riverside, Matthew Gage, studied this 
problem of supplying the high lands with water. He 
finally concl uded from experiments that artesian water 
could be reached anywhere on these mesa lands. So 
he obtained financial backing, bought up all this land 
at a low price, and then sunk his wells. He soon had 
a fine flow, and by piping the water to all parts of the 
tract he had 3, 000 acres adapted to the orange and 
lemon. His company has sold 2,000 a-cres, which are 
now planted to the citrus and deciduous fruits. This 
planting has transformed a hid-eous, barren plain into 
one continuolls orchard and garden. 

Everywhere about Riverside one sees the signs of 
the life-gi ving water. As you approach old Riverside 
you pass across the Santa Ana River, from which runs 
an irrigating flume 7,000 feet long. At its end is a tun­
nel S, OOO feet long, which carries the main ditch through 
the heart of a high hill. The main ditch that passes 
through the town is ten feet wide at the bottom, and 
the-sides are as carefully cemented as if they were the 
floor of a h ousehold cellar. Many of the lateral ditches 
that supply the groves are open, but .these are kept 
beautifull y clean, and the mnning water is an orna­
ment, for it makes one forget the fierce heat of the 
midsummer sun. 

• • • a • 
ment is going on all around Riverside and it bids fair One A.lm in Business. 

in a few years to make this rolling plain between the Probably nothing would more effeCtually ser ve to 
coast range and the San Bernardino Mountains one eleva-te every honest occupation, and t.o ennoble every 
continuous orange grove and vineyard. worker therein, than a realizing sense of the service 

Riverside is forty miles from the ocean as the crow thus rendered to the community. Most people pursue 
flies and sixty miles due east from Los Angeles. It lies their various employments as a means of livelihood, or 
at an altitude of 1, 000 feet above sea Il;lveL The ocean of increasing their personal a-dvantages and comforts, 
breezes reach it every afternoon, except in the fall, and these motives are perfectly j ustifiable. The mis­
when the trade winds fail to blow. The mountains, take they make iii! that they have no other. They do 
only thirty miles away, make the nights cool and not reflect that their work is also a means of promoting 
pleasant. It is removed from the main lines of rail- the welfare of the community ; or if th ey admit the 
road travel, yet it is  closely connected with both the fact, it does not come home to them in that im pressive 
South ern Pacific and the Santa Fe systems In winter way which would lead th em to receive it as an aim to be 
th ere is an occasional fro!!t that d amages the oranges, ach ieved. There are a fe w pursuits where it is expect­
but th ese disasters are not so frequent or so serious as ed that this end will be kept in view, and where the 
in Florida. worker that hall within him no motive but tbat of self-

A drive through Magnolia Avenue gives the stranger interest is held to have degraded his higb calling, but 
the best idea of Riverside and the causes of its pros- that all employments demand so high a standard of 
perity. The name of this drive is a misnomer, though action is an idea floating in the air, perhaps, b ut by no 
it is beautifully shaded by peppers, eucalyptus, fan means brought into general or practical use. 
pal ms and grevillas, there is almost an entire absence In commercial life, for example, the profit of the in­
of the magnolia, which failed to flourish. This avenue dividual usually occupies so large a proportion of th e 
is lined with three rows of trees, one on each side and attention that but little is left for the real benefits 
one in the center. These trees have now reached a which commerce itself bestows u pon the people at 
height of thirty feet, and cast a delightful shade upon large. That it furnishes a livelihood to multitudes and 
the hard, smooth road. Upon either side are orange fortunes to some, are by no means the greatest of its 
groves, that come almost to the artificial ston e side- benefactions. Its contribution to the comfort and con­
walk. Few division fences or even bedges are seen. venience of the public by bringing necessities and en­
One passes house after house, built in the old- fashion- joyments within the easy reach of all is incalculable. 
ed Southern style, with verandas around three sides, In this l"espect alone it is on� of the chief factors of 
and with roses and other plants climbing over the ci vilization. But i t  does much more than this. It 
doors and windows. A few places have lawns and draws men together by common interests. It binds 
ornamental shrubs, but in the great majority every the East to the West and the North to the South. It 
bit of land has been utilized. Yet the beauty of the even unites countries between which oceans roll, en­
foilage of. the orangE', relieved as it is during several abling various nations to mingle, and thus to under­
weeks by the golden fruit, makes even the homes with- stand and to respect each other. By encouragi�g travel 
out flower gardens a delight to the eye. it spreads ideas and methods, conserving and estab-

It is a constant surprise to turn from these spacious lishing the best, and planting them where they have 
houses, surrounded by orange groves, to the avenue in hitherto been unknown. Thus, through the influence 
front, with its artificial stone sidewalks, its street rail- of commercial enterprise, the differences that mark 
.roa-d, its electric lights, its postoftlce boxes, and all the different states and nations, instead cif proving in­
usual features of city lif�. Yet this intimate union of superable barriers to friendly intercourse, are made to 

There is another and even more important benefit 
which commerce bestows upon society, that of increas­
ing tmst and confldence by promoting honesty and 
equity. We hear and rea-d of so many instances of 
cheating and overreaching in tra-de that we forget 
that these are the exceptions and not the rule. Every 
case of dishonesty is pointed out and emphasized, while 
of the thousands of honorable merchants and trades­
men of all kinds nothing is said. We are accustomed 
to think much of the great temptations to unfairness 
and double dealing that beset the·young man enteri ng 
business, and it is well that he should be put upon his 
guard against them, but it is also true that mercantile 
life as a whole is a school wherein integrity and ' recti­
tude must be among the chief lessons. For commerce 
is built upon trust, and whatever shakes or under­
mines that tr�st weakens the whole structure. If 
roguery an d unfaithfnlness were general, the founda­
tions of business would give way, and commercial en­
terprise would no longer be possible. It is but a poor 
and temporary gain that the shortsighted swindler or 
the dishonest trader obtains. He is speedily discovered 
and shunned, and sooner or later is ostracized from the 
business world as completely as the sensualist or the 
dmnkard is ostracized from good society. True gain 
is not the transference of money from one man's purse 
to another, without adequate return, but the increase 
of social welfare by efficient and intelligent labor. 
When this is realized and acted upon, commerce will 
attain a sure and permanent success, in wh ich all en­
gaged in it will be sharers. 

Thus, while business life depends for its tru e pros­
perity upon good faith, rectitude and honor, so in its 
turn it fosters and encourages these virtues. Mr. 
Lecky, in his " History of European Morals," speaks 
of industrial veracity as that " accuracy of statement 
or fidelity to engagements which is com monly meant 
when we speak of a truthful man. . • . This form 
of veracity is usually ths special virtue of an industrial 
nation, for, although industrial enterprise affords great 
temptation to deception, mutual confidence, and, 
therefore, strict truthfulness, are in these occupations 
so transcendently important that they acquire in the 
minds of men a value that they had never before pos­
sessed. " If this be so, it gives to business life an 
ethical character th at is seldom accorded to it. Nor do 
the virtues it inculcates end with itself. When we occupy 
a high standard of action in one part of life, it raises 
that of all the rest. One who has been accustom ed to 
be faithful and loyal in his home is not likely to be 
false i n  his friendships, and if business req uires integ­
rity in its followers, the seeds thus sown will blossom 
out in other spheres, and thus a better character, as a 
whole, will result as the fruits of its i n fluence. Is not 
such a result worth reflecting on and planning for? Do 
not let us lose sight of it in the effort for personal gain. 
Let us ponder on the good of trade, not only to the in­
dividual trader, but also to the comm unity, to the 
nation, to the world. J UBt as the faithful physician 
feels himself bound by the honor of his profession to 
promote health and alleviate suffering, so let the up­
right merchant realize the noble mission of his occu­
pation and stri ve to do his share toward furthering it. 
The duty of service comes to us all, and nothing tends 
more directly to elevate our em ployment and to dig­
nify our relation to it than to hold this duty close to 
our bearts and prominent in our lives.-Public 
Ledger. 

• 1 . '  • 
Work versull Worry. 

It is a well understood fact that it is not work that 
kills, says the Massachusetts Medical Journal, but 
worry, and from this text some most sensible and prp­
fitable h ygienic discourses have been preached duri� 
recent years. The conclusion of the whole mattel" ·ts 
this : Brain work is conducive to health and longevity, 
while brain worry causes disease and shortens life. The 
truth of this statement, and its application to what we 
see around us, are evident enough ; yet it is well that 
such subjects should be conti n ually discussed. A life 
of intellectual labor, although severe, like that per­
formed by the judges of our highest courts, or by 
scholars and persons devoted to literary pursuits, if 
unmixed with excitement, and followed with regularity, 
is not only a happt life, but is seen also to promote 
bodily health and long life. On the oth er hand, men­
.. tal cares, attended with suppressed emotions, and oc­
cupations which from th eir nature are subj ect to great 
vicissitudes of fortune and constant anxiety, break 
down th e lives of the strongest. Every one has seen a 
class of men whose early mental training was deficient, 
and to whom the writing of memoranda was irksome, 
engaged in middle life in great undertakings, and tax­
ing the memory with a mass of complicated business 
accounts, simply because they could more easily reo 
member than write. Their powery of memory for a cer­
tain kind of factlfis often truly aston ishing; but the 
strain is. at last too much, and they die before their 
time. The brain worry of our school children might 
furnish useful illustrations of the truth of the same 
general proposition, but we forbear. " Don't worry." 
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RECENTLY PATENTED INVENTIONS. 

IlIcchanical. 

DRIVE GEAR MECHANISM FOR BI­
CYCI,ES, ETc.-Stephen Kaltonik, PtJnxsnta:wn�y;: Po.. 
This invention has for its object the propulsion:' of bi­
cycles, tricycles, etc. A driving gear is supplied;' includ­
ing spring-actuated means which will assist in propelling 
the machine and permit the rider to rest while passing 
over level grades. By another device the vibrating 
weight pressure of the rider on the seat spring bar will 
assist in propelling the machine_ The auxiliary spring­
driving mechanism will be of assistance in climbing 
hills and is arranged to prevent a retrograde movement. 

the army, but in civilian engineering practice. It has an 
excellent Index. 

OENTRAL STATION BOOKKEEPING AND 
SUGGESTED FORMS. With an Appen­
dix for Street Railways. By Horatio 
A. Foster. New York : The W . .T. 
.Tohnston Company, Limited. 1894. 
Pp. 139. Price $2. 50. No index. 

There is no doubt that snch a work as the present one, 
describing how an accurate system of books can be kept 
at central stations and how profit and loss can be closely 
determined, will be fonnd acceptable by electrical station 
superintendents. The power to impart the status of the 
business, above all, is now requisite, when there is such 
a tendency iu municipalities to undertake electric works. 
This system of bookkeeping will show this exact status 
from the aspect of dividends, and cannot but be of value 
in order to enable municipalities to form correct ideas 
as to the money value of these institutions, so that they 
may not be carried off by false ideas as to prOfitable­
ness. 

WILSON'S OYCLOPEDIC PHOTOGRA-
PHY. A complete handbook of the 
terms, processes, formulre and appli­
ances available in photography, ar­
ranged in cyclopedic form for ready 
reference. By Edward L. Wilson. 
New York : Edward L. Wilson. 1894. 
Pp. 480. Price $4. No index. 

The present work, although, to quote the preface, 
" kind indulgence must be asked for the nmnerous 
errors," will doubtless prove very useful to photogra­
phers. The different topics are given in dictionary form, 
from a few words to several papes being devoted to 
each one. Illustrations are nsed where required. In 
many parts the work would be greatly benefited by re­
vision. 

ANNUAL REPORT OF THE CHIEF OF ORD­
NANCE TO THE SECRETARY OF WAR. 
For the fiscal year ended June 30, 
1893. Wash ington : Government 
Printing Office. 1893. Pp. 739. 
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1'ht charge jor Ins ... tum 'lMUUr this head is One DoUar a line 

for tach insertion ; about eioht words to a line. Adt'er. 
tisements "must be received at publication office as eari'll as 

1hursda1/ morning to appear in the joUowino wee];'s issue 

For pumping engines. J. S. Mundy, Newark, N. J .  
. .  C .  S." metal pOlisb. Indianapolis. Samples free. 
Ill. catalog tools, 15c. Frasse, 19 Warren St., N. Y. 
Handle turning machinery. Trevor Mfg. Co., Lock-

port, N. Y. 

Our loose pulley oiler will save you money. Kridler 
Manufacturing Company, Grand Rapids, Mich. 

Wanted-Address of manufacturers of saws for saw­
ing l?arrel bungs. L. Rastetter, Fort Wayne, Ind. 

Screw machines, milling machines, and drill preBSes •. 
Tbe Garvin Macb. Co., Lai .. bt and Canal Sts., New York. 

Centrifugal Pumps. CapaCity, 100 to 4(),OOO gals. per 
minute. All sizes in stOCk. Irvin Van Wie, Syracuse, N.l' . 

VEHICLE WHEEL. -F. and T. F. Men­
denhall, Moorepark, Mich. The object of this invention 
is to produce a wheel which has the nsual spokes and 
fellies and in addition certain devices by which the 
length of the spokes may be regnlated and the felly sec­
tions spread. All rattling and looseness may be obviated 
by adjusting the spokes and fellies by the devices pro­
vided. The adjusting mechanism is protected so that it 
will not become clogged with dirt and dust and also adds 
to the strength of the wheel. 

THE UNTEMPERED WIND. Bv .T oanna This report, in view of its iIIustratious, of the interest 
E. Wood. New York : J. Selwin now being taken in arms of war, and on account of the 
Tait & Sons. Pp. 314. Price, cloth really popular nature of the treatment of some of the 

Telepbones : How to Fit Them up and Use Them. 
Hughes. Illustrated. Cloth, $1.00. Spon & Chamber­
lain, 12 Cortlandt St , New York. 

CLOTHES RACK. -Theodore M. Ander­
son, New Whatcom, Washington. This novel clothes rack 
consists of a post secured at its lower extremity by a 
bracket fixed to a waH ; the npper extremity Is secured 
to the ceiling. To this post is fastened a carrier moving 
vertically. This carrier is provided with arms, the number 
of which can be varied at will. When not in nse the 
whole apparatus, except the ceiling socket and bracket, 
may be removed. 

$1; paper 50 cents. subjects, wiII be found of much greater interest than is Guild & Garrison, Brooklyn, N. Y., manufaeture steam 
generally the case

,
with federal publications. It is need-

I 
pmnps, vacuum pumps, vacuum apparatus, air pmnps. 

ELECTRICITY AT THE COLUMBIAN Expo- leBS to say that to army officers and gun manufacturers acid blowers, tllter press pumps. etc. 
SITION. By J. P. Barrett. Chicago. the work will be absolutely a sine qua non. Split Pulleys at Low prices, and of same strengtb and 
1894. Pp. xv, 501. No index. � Any of the above books may be purchased through appearance as Whole Pulleys. Yocom & Son's Sbaftlng 

Mr. Barrett, Chief of the Department of Electricity at this office. Send for new book catalogne jnst pub- Works, Drinker St., Pbiladelphia, Pa. ' 
the Colmnbian Exposition, in this report describes the ' lished. MUNN & Co., 361 Broadway, New York, Emerson, Smith & Co., Ltd.. saw manufacturers 
general line of exhibits there presented. It contains nu- Beaver Falls, Pa., will send Sawyers' Hand Book on Clr-

CAN OPENER. -Charles F. Keller; Dan­
ville, Cal. Thi� invention is for readily opening a can 
without danger of injury to the hands. An eccentric 
raises the can until the top of it Is engaged by the top of 
the opener, which is secured to an arm which is con­
nected to the base by an upright. The cutting Is done by 
a rotating kuife, motion to which is imparted from a 
crank by the medium of bevel wheels. 'fhe action of 
the knife not only cuts the top, but forces the edges of 
the metal upward, forming an upwardly projecting burr. 
After the kiMe has completed or nearly completed its 
revolutiou, the eccentric is turned backward, releasing 
the can. 

merons i1Instrations and is altogether an extremely ac- 81 'lEN Tl L' [" AMERl' 'AN culars and Band Saws free to any address in the world. 
ceptable presentatiou of what was there shown. Curi- \) l' \) \) 'rhe best book for electricians and beginners in elec-
oU81y enough an index is wanting, something which, in tricity is " Experimental Science," by Geo. M. Hopkins. 
a book of this character, one would suppose to be a mat-

8 U I L D I N  O E D I T I O N . By mail. $4 ; Munn & Co., publlsbers, 361 Broadway, N. Y. 
tel' of course. Some of the illustrations showing the elec- For the original Bogardus Universal Eccentric Mill, tric light effects at the Fair are most beautiful and effect- Foot and Power Presses, Drills, Sbears, etc., address ive. A portrait of Mr. Barrett seated at his writing desk 

NOVEMBER, 1 8 94.-(NQ. 109.) J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn. N. Y 

JYIiscellaneous. 

HEATER.-Charles B. Wanamaker, of 
Allentown, Pa. ,  assignor of one-half to W.�H. Hunsicker, 
of the same place. This invention consists of a heating 
chamber, a water chamber surrounding it, 'and a coil of 
pipe around a magazine tube. The return water is re­
ceived in the bottom of a casing from which it passes to 
the upper part and into the coil, where it is rapidly 
heated. From thence it passes off through the outflow 
pipes. Various arrangements are provided to obtain the 
maximum effect of the combustion of gases. 

STOVE PIPE ATTACHMENT.-Welling­
tgn Wilson, Bay City, Michigan. This invention relates 
to means for attaching stove pipes to chimneys, also 
which may serve to hold m place the usual slip collar on 
the stove pipe that cloSes the marginal portion of the 
opening in the chimney waH through which the stove 
pipe enters. The device prevents the pipe from being 
put too far into the chimney. The new attachment con­
sists of heavy wire with one end coiled to engage the 
stove pipe at the chimney end. The end of this wire is 
bent to secure the pipe against the chimney. The other 
end of the wire is provided with an anchor for securing 
it to the pipe, and a portion of it is bent so as to hold the 
collar in place. 

NEW BOOKS AND PUBLICATIONS. 

THE ROMANCE OF SCIENCE SERIES. 
Our Secret Friends and Foes. By 
Percy Faraday Frankland . London : 
Society for Promoting Christian 
Knowledge. New York : E. & J. B. 
Young & Co. 1894. Pp. vii, 204. 
Price $ 1 . 20. No index. 

In the modern days of bacteria, this book appears to 
be particularly timely. It describes the methods of mi­
cro-organism analysis and the numerous . and curious ex· 
periments which have been performed by bacteriologists. 

forms the frontispiece. 

PRACTICAL ApPLICATION OF THE INDI-
CATOR WITH REFERENCE TO THE AD­
JUSTMENT OF VALVE GEAR ON ALL 
STYLES OF ENGINES. By Lewis M. 
Ellison. C hicago. 1894. Pp. 197. 
Price $2. With index. 

Works on the indicator are always welcome. The 
present volume attacks the subject from a peeuliarly 
practical aspect. It goes into what should be done to 
r,ause an engine to work correctly, showing what con­
stitutes a good and a bad indicator card, and how errors 
in the working of an engine are disclosed and how they 
can be remedied . •  A really good mdex would be an ad­
dition to the work, but the two page table of contents 
given under that name does not deal adequately with 
the subject. 

BIBLE, SCIENCE, AND FAITH. By the 
Rev. J. A. Zahm. BaltiQlore : .Tohn 
Murphy & no. 1894. Pp. 316. Price 
$1.25. No index. 

Professor Zahm is well known to physicists by his 
work on sound and music, certainly one of the best 
monographs on this topic which has yet appeared in the 
English language. In the present work he applies him­
self to showing the accord of the Bible with science. The 
book cannot be reviewed adequately here, but may be, 
from the authority of the author and from its make np 
in general, recommended to our readers. It contains no 
iudex, but perhaps the nature of the subject is such as to 
render an index hardly a requisite. 

KITCHEN BOILER CONNECTIONS. A se-
lection of practical letters and arti­
cles relating to water backs and 
range boilers, compiled from the 
Met.al Worker. New York : David 
Williams. 1894. Pp. 129. Price $1. 
With index. 

The Metal Worker produces in this volume a number 
of queries with answers thereto, which have appeared in 
,that paper. It will be seen that any plmnber who is 
troubled ,to make boilers work satisfactorily will here find 
his troubles alleviated. It contains numerous illustrations 
and throughout is highly practical from the standpoint of 
the plumber. It contains a table of contents and an 
index. 

Disease and its prevention naturally enter into the scope 
THE LIFE AND INVENTIONS OF THOMAS of the work, which is one of the Romance of Science 

ALVA EDISON. By W. K. L. Dick-Series, other numbers of which we have already had to 
son and Antonia Dickson. New York praise. The eminence of Fraukland's name IS enough to_ 
and Boston : Thomas Crowell & Co. give this work its standing. 
Pp. xvi, 362. Price $4. 50. No index. 

A LABORATORY MANUAL IN ELEMENT- This work leaves nothing to be desired from the point 
ARY BIOLOGY. An inductive study,  'of view of make up, the paper, typography and illustra­
in animal and plant morphology. By tions all being most elegant. The matter is largely made 
Emanuel R. Boyer. Boston : D. C. up of articles which have already appeared in Cassier's 
Heath & Co. 1894. P p. xxii, 235. Magazine and in the Century Magazine. It is entirely in . Price 80 cents. With index. the popular style, in all its treatment of topics, one of 

We have of late reviewed many books treating of in- the points being distinctively the praising of Mr. Edi­
ductive education, especiaHy as applied to physics. Here son's achievements. His portrait in various positions, 
we have the same style of work applied to biology, the and portraits of his wife and children, and scenes at his 
pupil bejng made by his own exertions to carry out the private residence, are also embodiedJn the work, so that 
course. There is very little question that with the great it reveals much of his private life. Among the illnstra­
mass of people this is the best method of education, and tions, some of the most interesting are those obtained by 
will have the most valuable effect in teaching observation Mr. Ricalton in Asia. 
and in opening their eyes to the world direotly s,ID-ound- ,A DICTIONARY OF ELECTRICAL WORDS, ing them. We have little doubt that the elementary TERMS AND PHRASES. By Edwin .T. treatment of the subject was really exacted by the uses Houston. Third edition. With ap-for which the book is designed. p_endix . Greatly enlarged. New 
MANU AL OF MILITARY FIELD ENGINEER- York : The W. J • .T ohnston Company, 

ING FOR THE USE OF OFFICERS AND Limited. 1894. Pp. vi, 667. Price 
TROOPS Oll' THE LINE. Prepared at $5. No index. 
the United States Infantry and In Mr. Houston's new electrical dictionary we have 
Cavalrv School by the Department found the matter of the last preceding edition with an 
of Engineering. Captain William D. appendix of upward of one hundred pages added to It. 
Beach, Third Cavalry, Instructor. This brings it pretty well up to date. The same system 
Fort Leaven worth, Kansas. 1894. of cross references is carried through the appendix that 
Pp. 283. Price $1.75. With index. Is used in the original work. This, of course, involves 

This is an official government work on military engi- a large amount of repetition, which, however, is unavoid­
neering published by the Fort Leavenworth School, a able from the pIau of the work. It embodies no index. 
station where officers iu the regular service prosecute Our review of the last edition will therefore cover the 
the studies which they have begun at West Point. The present, for the additional matter Involve/! the only 
matter is 'lnite interesting to many not connected with change of importance. 

TABLE OF CONTENTS. 
1. Elegant plate in colors showing a cottage at Bronx­

ville, N. Y., recently erected for B. L. Clark, Esq. 
Two perspective elevations and 11001' plans. Esti_ 
mated cost $5,()()(). Mr. William A. Lambert, archi­
tect, New York City. A modern and pleasing de-

Competent persons Who desire tUrenoies Lor a new 
popular book. of ready sale, with handsome prOfit, ma;y 
apply to J\.iunn & Co., SCientific American office. 3G L 
Broadway, New York. 

Manufactory for San Francisco.-I wish to form a part­
nership with Borne manufacturer with capital, hardware, 
cutlery, bicycles, etc., preferred, who is wining to erect 
shop on my property, near railroad and tide water, in a 

sign. suburb of San FranCiSCO, Cal. Address P. O. box 316, 
2. Plate in colors showing the residence of John Cot- I VallejO, Cal. 

tier, Esq., at Bensonhurst, L. I. Three perspec- I RrSend for new and complete catalogue of Scientific 
tive elevations and fioor plans. Cost $6,750 com- and otber Books for sale by l\1unn & Co .• 361 BrOadW�y, 

. plete. A good example of Colonial architecture. New York. Free on a)l'l)liratlon. 
Messrs. Parfitt Bros., architects, Brooklyn, N. Y. 

3. A dwelling at Edison Park, Ill. Cost $1,700. Archi­
tect, Mr. F. W. Langworthy, Chicago, Ill. A 
model design for its class and cost. Two perspec­
tive elevations and fioor plans. 

4. A very attractive residence recently erected for A. C. 
Garsia, Esq., at Flatbush, L. I. Two perspective 
elevations and fioor plans. Mr. John E. Baker, 
architect, Newark, N. J. A modern design. 

5. An $800 summer cottage built for A. R. Doten, Esq" 
at Casco Bay, near Portland, Me. Perspective 
elevation and 11001' plans. Mr. Antoine Dorticos, 
architect, Portland, Me. 

6. Perspective elevations an<1 1100r plans of a handsome 
residence recently completed for George W. Catt, 
Esq., at Bensonhurst, L. I. A very picturesque 
design. Cost $8,100 complete. Mr. S. S. Covert, 
architect, New York. 

7. A church at Short Hills, N. J., built entirely of rub­
ble stone. Estimated cost $6,()()(). Perspective 
elevation and fioor plan. Messrs. Lamb & Rich, 
architects, New York City. 

8. The house of Francis I. at Abbeville, France. 

9. A stable and conservatory attacqed to the residence 
of John Cottier, Esq., at Bensonhurst, L. 1. Per­
spective elevation and ground plan. Messrs. 
Plirfitt Bros., architects, Brooklyn, N. Y. 

10. A residence at Ardmore, Pa., in the Queen Anne style. 
Perspective elevation and fioor plans. Cost com­
plete $6,750. Architects and bnllders, Messrs. J. 
B. Cornell & Sons, Philadelphia, Po.. 

11. A cottage at Edgewater, III.,  erected for Edgar Smith, 
Esq. A unique design in the Colonial style. Cost 
$7,800 complete. 'l'wo perspective elevations and 
fioor plans. Mr. G. W. Maher, architect, Chicago, 
Ill. 

12. An attractive cottage at Bath Beach, Long Island, 
N. Y., recently erected for G. W. Snook, Esq. Two 
perspective elevations and fioor plans. Mr. Percey 
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HINTS TO CORRESPONDENTS. 
Name. and A ddress must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. Refcl'cnces to former articles or answers should 
give date of paper and pa$e or nmnber of question. 

I n q u i ri e "  not answered m 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 turn, 

Bu yers wishing to pnrchase any article not advertised 
in our columns will be furnIShed with addresses of 
houses manufacturing or carrying the same. Special 'VI'Uten InforJllati o n  on matters of 
personal rather than general interest cannot be 
expected without remlmeration. Scientific AIII N'jean Su pplelllents referred 
to may be had at the office. !'nce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

Minel'a)" sent £Or examination should be distinctly 
marked or labeled. 

(6302) P. H. W. asks : How much and 
what size of wire to use on a small dynamo, to get 110 
volts and 8 amperes, on field and armature, also whether 
to counect it up in shunt or series. Does putting more 
and smaller wire on the armature increase the voltage or 
current and what is the canse ? A. These are matters of 
calculation. Sloane's .. Arithmetic of Electricity, "  $1 
by mail, gives examples. Smaller wire on the armature 
increases voltage by cansing more lines of f01'Ce to be cut 
per unit of time. It decreases the amperage by increas­
ing the resistance. 2. In your paper you once �aid, if a 
1 horse power machine was doubled in all its lineal meas­
urements, it would have just 64 times more power. Is 
this correct ? A. The relative power of dynamos and 
motors varies approximately with the sixth power of 
the size. Some authorities however take the fifth power 
(2)"=64. 

Emmett, architect, Bath Beach, Long Island. (6303) W. F. says : Since June 21 
13. Miscellaneous contents.-Wood pavement in London. I to. November 1 the days h�ve sh�rtened 4 hours 5 

-Preservation of wood.-Methods of constructing mmutes. namely, 2 hours 2 mmutes m the A. M. and 2 
chimney fiues and pipes at Paris, illustrated.-The hours 48 minutes in the P. M. Why is it not equal ? A. 
passing of red brick.-Long distance house mov- :rhe po�ition of the �un in relation to mean or clock time 
ing.-Carved and fancy mOUldings, illustrated. -A IS con�n�ly changmg thro�ghOu� the year, ca�s�d by 
new sash lock.-Automatic heat regulation in the elliptic form of the earth s orbit and the positIOn of 
houses, etc., iIInstrated.-Woodwork vs. fiame. - the sun in one of its foci. Thus the sun comes to the 
Curiosities about wood.-Cement water tanks.- noon mark behind the clock time from December 24 to 
An improved hot water heater. iIIustrated.-How April 15 amounting to 15 ��tes about Februa� 10. 
to cool a cp.llar.-A new woodworking machine, From April 15 to June 15, It IS ahead of clock time, 
Illustrated.-An improved stage bracket iron, illus- amount�g to 4 �utes about May 13: From June 15 it 
trated.-Party walls.-Architectural metal orna- falls behmd clock time, reachmg 6 mmutes on July 28, 
ments illustrated. and again coinciding with the clock on August 31. Then , 

al!;ain ahead of clock time, reaching the maximum of 
The Scientific American Architects and Builders 16� minutes about October Wi', receding to meet the 

Edition is issued monthly. $2.50 a year. Single copies, clock On December 24. The sun's time equation com pen-
25 cents. Forty large quartO pages, equal to about sates the difference in the clock time of nising and setting 
two hundred ordinary book pages ; forming, practi- of the sun throughout the year. 
cally, a large and splendid MAGAZINE, OF ARCHITEC­

TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LABGEST CIRCULATION 

of any Architectural Publication in the wo�ld. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

(6304) F. R. B. writes : I have lately 
made a fish pond and would like to know if there is 
any way of giving fish air during winter time besides 
cutting a hole in the ice ? A. A small hole ouly is needed 
in the ice, through which a pipe may be inserted and air 
blown under the ice as often as �equired by a bellows or : 
air pump. With a ' hand-driven air pmnp the tube can 
be thrust down to the bottom and the water thoroughly , 
aerated. 
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Extractor. !See Stump extractor. 
Faucet regl.ter gauge. A. W. Meyer . . . . . . . . . . . . . . . .  529.040 
�:��J.°l�a.';-�::!r�·. �· . .  �����::::: : : : : : : :�: : : :::: ;\:Mf 
FenCing. macbine for making barbed wire. E. S. 

Lenox. ; ;� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.036 

(lor wblcb L eUere Patent 01 tbe 
U n i ted S l ate .. , ... ere Granted 

November 13, 1894, Fender. See Car fender. 
Feriilizer. from wa.te Iyes, obtaining. L. TraIl . . . 528,999 
File, bill. Hossfeld & Kus.ner . . . • . . . . . . . . . . . . . . . . . . .  528,947 

& N D  EACH HEARING 'rHAT DA'rE. File, paper. J. B. McEnally . . . . . . . . . . . . . . . . . . . . . . . . . .  529,296 
Jl�: ��:l�e"J;�
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Flour, mecbanism for testing and recording pro-
Acid. mai<in" .alicylic, S. Mara •• e . . . . . . . . . . . . . . . . . .  529,182 \ 

pertle. of • ..J. �Ol{arib . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,175 
ACid, manufacture of anbydrous stannic, Bang & Fra�e.. See ury1ng frame. 

Air 
R
i:::�e" ;,o,;,pliiii.; · ·sei..iing 

. .  
cap "  for." ii:' '0: 529.100 ���l� s��';ar�in�·li.:'r

n
:.
s
aniiiacturing iiriiiiciai; 

. L: 529,
032 

McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.290 K!'no-.y . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  529,278 
Alr brake regulating apparatus H. E. Hunt . . . . •  .529.270 Fulmlnatlnjl; compound, H. M8X1m . . . . . . . . . . . . . . . . .  529,334 
Air drau�ht control apnaratuB, H. Recknagel . . . . 529,191 Furnace. See Boner furnace. Heating furnace. 
AIr in]et� or drauu:ht doors, means for opening Hot water furnace. 

or clo.ing. C. A. Gifford . . . . . . . . . . . . . . . . . . . . . . . . . . 529,166 Furnace. F. A. Jones . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.944 
Alarm. See Bicycle alarm. Burglar alarm. Furnace grate. J. H. MeIssner . . . . . . . . . . . . . . . . . . .  · 0 · · 

529.286 

Aligning machinery, method of and apparatus Furn�ces. l!rate for bo�ler or other, Wo.McC;:llave . .  529,291 
for. R. J. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.315 Furmture and collap�lble table. combmatIOn ar-

528 932 Alloying lead and zinc. F. J. Clamer . . . . . . . . . . . . . . .  528.923 tICle of. A. W. ElII.on. . .  . . . . . . . . . . . .  . . . . . . . . . . . . .  , 
Amamamator. C. F. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.976 Gau"e. See Faucet rel?ister gauge. 

529 228 Amahlamator sluice bOX, aut.omatic, H. L. �ame apparatus, X. Wyler.. . . .  . . . . . . . . . . . . . . . . . .  . . . • 
Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 528,969 Game counter. Fo lIer & WI llld
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· ·  . .  · 'b
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" 529 

Animal trap, C. R. Mead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529,129 Game table f�r soap bubb es, . . c aug on. 
Anw�g�����' . .  ���?�.��

i
.� . .  ��� . .  ���.�: .���?�.��� . .  � fi29.144 g:��::t t::�!�?:gag�:f::.

u
8'. �a�' 8�!lrum: : : : : : : : 

Ant trall. W. B. Carier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.921 Garment stretcber. L. Mallory . . . .  : . . . . . . . . . . . . . . .  . .  
Antirattler and shaft support, combined, E� C. Gas apparatus. water" O. N. Guldhn . . . . . . . . . . . . . . . . 529,262 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,327 Ga. buruer. S. P. E;ss�x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.324 
ArmQr plates. manufacture of. T. J. Tresidder. . 529 Gas burner, C. WhittInllham . . . . . . . . . . . . . . . . . . . . . . . .  529.00a 
Auger for boring and reaming, Rich & HuU . . .  . . . .  Gas lighter. electriC, C • . G. Savage . . . . . . . . . . . . . . . . . .  629,313 
Baling press, F. L. Robison. . . . . . .  . . . .  . . . . . . . . . . . . .  Gases. recoverin� iodIdes, chlOrides, or other 
Beehive super, G. C. Fel'J{USoD . . . . . . . . . . . .  . . . . . . . . .  '" salts from �last furnace, �. t;}redt . . . . . . . . . . . . . .  529,070 

Bicycle. E. Homan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 029,267 Gate .. See RaIlway gate. Shdmg gate. Turn-
Bicycle alarm. J. A. Weaver, Jr . . . . . . . . . . . . . . . . . . . .  529,223 .tlle �ate. 

529 � Bicycle driving gear. Lip!>)' '" Finfrock . . . 528.954 to 528,957 Gate, S. J. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,uou 
Binder and leaves, G. H. Win.low . . . . . . . . . . . . . . . . . .  529,()91 Gla ••• apparatus for tbe m
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529 ' "7 Bit. See Bridle bIt.' mental sheets or plates 0 , . . on a. . . . . . . .  ,� 
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i
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.1l89 
Gla

��
.
���gi.���.�.I�� . .  �:.�� . .  ��r . .  ���.�� .�� .���t� •. 529.316 

Boller. See Steam boiler. Steam or other fiuid Gold extracti)lg apparatu., J. B. Hannay . . . . . . . . . .  029.203 
boiler. Governor, fiUId pressure, L. L. Cutler . . . . . . . . . . . . . .  529,111 

Boiler, J. Pierpoint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529, Grs�n bi�der, E. E •. Davis . . • • . . . . . . . . . . . . . . . . . .  : .. . . .  529,248 

BoHer furnace, J. Lister . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528 Gram drIll beads, cnanglng gear for. T. A. HIll . . .. 529,286 
Boiler furnace, W. McClave. . . . . . . . . . . . . .  . . . . . . . . . . .  q-rate, A .  Brrce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,242 

BoltIng machine C. W. Yost. . . . . . .  . . . . . . . . . . . . . . . . .  Gr!tte, dumpmg. E. Fales . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  529,066 
Bottle I?llard, C. M. Boscowltz. . . . . . . . . . . .  . . . . . . . . . .  G"nding and pollshinl;< macbme. M .  H

'
,Reynold • .  529.G48 

. Bottle. non-filling. H. I. Leitb . . . . . . . . . . . . . . . . . . . . . . .  Grmdmg and pulverIzmg cylinder. R. � .  Abbe . . . .  529.G96 
Box. See Paper box. Gun. mal{a�ine. M. C. Li.le . . . . . . . . . . . . . . . . . . . . . . . . . .  529,1l87 
Box. A. M.. GaJ\and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.935 Harne, Brookens & Bobrinller . . . .. . . . . . . . . . . . . . . . . . . .  528,919 
Box or packa�e. H. P. Cato, .Jr . . . . . . . . . . . . . . . . . . . . . . .  529,033 Hammer. magazine tack, F. R. Bischo1f . . . . . . . .. . . .  529,237 

80x wiring or hoopinJl machine. E. A. Cooley . . . . .  529,247 Hanger, L. Lane . . . . . . . . . . . . .  ·T • • • • • • • • • • • • • • •  
'
,',," � • • • •  �29,331 

Boxes, etc., comer st'lty for, H. G. & C. B. Alexan- Harness attachIl1lent, G. Becl{ . . . . . . . . . . . . . . . .  " 'l� " "  '>¥9,014 

. Br.t��:· 'See 'Xi'i brak'e: ' :car brake: · · · · · · · · · · ·  
. . . .. . 529,057 I:���:. d�:e��;rb����'l' � '  

. . 
A. Cass o . . . . . . . . . . .  � • . . . . .  528,922 

. Brid�e, trn •• , J. A. L. Waddell. . . . . . . . . . . . . . . . . . . . . . Heat!ng apparatus. J .  Hm.tin . . . . . . . . . . .  � . . . . . . .  � .. . .  529,072 
: . Rrld�es. roofs, etc., construction of. J. E. Greiner Heating furnace, Sir, S. L. Wlegand . .  � . . . . . . . . . . . . .  529,090 

'.���� g�td�; �ai�e��
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:oi?�o:-�.��· . .  �� . .  ��e�lll:. �.��.���� 529.288 
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i Button fa.tenl"" machine. automatic. I. J. Hinge, lock, W. Hel(en.cheldt . . . . . . . . . . . . . . . . . . . . . .. 529,171 
'launders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,139 HOOk. �ee Trace book. 

Cabinet and Index file. !. E. Edl?ar . . . . . . . . . . . . . . . . . .  529.251 Ho.e coupling, J. Doster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.929 
g:��n���n8ir.!��

ine, R. Butterworth . . . . . . . . . . . . .. 528.920 ��trri"a��i������� & AR!!������·. ·. ·.: ·.
·
.
·
. ·. ·. ·. ·. · · .

.
. � : : :  =:ill 

Can labeling machine. C. R. Frazer . . . . . . . . . . . . . . . . . 529.257 Ice making apparatu •• W. L. Churcb . . .. . 529,344 to 529,347 
Can makin,;!" mach,ines, carrier for. R. D. Hume . . . . 529,269 ' Ice mak�ng appar�ttus", Churcb & Reeve . . . . . . . . . . . .  529,342 
Can testing machIne, D. D. Ranney . . . . . . . . . . . . . . . .  528,987 1 Ice makIng machlne. uhurch & Reeve . . . . . . . . . . • 529,343 
Candle extinguisher, J. Boyle . . . . . . . . . . . . . . . . . . . . . . .  529,107 Ice, means for preventing air bubbles in, E. W. 
Cap, pillow, and life-pre.erver, combined, F. Ricbter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.124 

Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529 119 . Indicator. See Offlce indicator. 

�: ����Tt�::T.
a
�: tia�������: : : : : : : : : : : : : : : : : : : : :  : 082 l��:

li
g: ����Y,

e
�r�'e�� .Lo�

e
aiid · apparatu.'& 'for' iiia 529,�9 

ear coupling, G. Gladfelter. . . . . . . . . . . . . . . .  . . . . . . . . . .  �anufacture of, R .. M .  Hunter . . . . . . . . . . . . . . . . . .  528,943 
Car coupling. G. B. Leonard. . . . . . . . . . . . . . . . . . . . . . . . .  [ronIn� machine, S .  Ao Pratt . . . . . . . . . . . . . . . . . . . . . . . .  528,986 

8� ��gH�f: �: r.i
JM'orcross : : : : : : : : : : : : : : : : : : : : : : : :  §�ii.'i�

r
y s"ee;��fiY �o&:t?PR:Ytbj�i'g�.

r. . . . . . . .  . . . . . . 529.184 

Car coupling. G. Souer. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  Keybole guard, M. A .  Linder . . . . . . . . . . . . . . . . . . . . . . . .  528.952 
Car. dumpinll. H. H. Brown. . . . . . . . . . . . . . . . . . . . . . . . .. Knob, door. C. A. Lindholm . . . . . . . . . . . . . . . . . . . . . . . . .  529.18G 

8�� i�����\�W.��i1i�: �'.�:. :'���I.I�� : : : : : : :  : :  ::::: ���
r
e��J't���t,.��, ,-
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B�J'ie�.����.� : : : : : : :  : :  : : : : g�:� 

Car fender. J. McCariby . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . .. Lamp., counterweigbt for .uspended. A. Zemp-
Car fender. F. D. Wilber. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . liner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.054 8� ,�';,�:�: fi:r�tbf:6'nn��

.
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I
��:.��: : : : : : : :  : '.: :  t��JM�' �j,�:�ft�

e
�o.: 'driVliig ' oir' voi.itiie · (i6n:: 529.017 

ear beater, street, M. K. Bowen. . .  . . . . . . . . . . . . . . . . . stituents from, W. T. Walker . . . . . . . . . . . .  529.233. 529,234 

2�,�\\':a��&c{'v.r��'ri�fo:.·. �·. ���.';��:::::::?:: t:,�:�t:�iI��:��iie: : : : : : : : : : : · : : : : : : : : : : : : : : : : : : : : : :  ;\:flJ 
Car, safety guard., F. Zorn . . . . . . . . . . . . . . . . . . . . . . . . .  

'
" Loom, pile fabric, Wyman & P()ole . . . . . . . . . .  529.150, 529,151 

ears, reversible drivinJl gear for, J. Hopkirk . . . . . .  Loom sbuttle box operating mechanism. L. H. 
Carpenter's work holder and guide, C. Bainbridge Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.163 
Carpet .tretcber, J .  E. Barne.. . . . . . . . . . . . . . . . . . . . . . .  Lubricator. C. W .  Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,125 
8::�' Pi���l!:':.=�atu •• T. J. Reinhard . . . . . . . . . . .  529,310 

Lu
���·!�Cl��s��

a
��¥lf.:'ir�.����� ������: 529,195 

C ... ks. apparatus for extracting re.idual sub- Magnet. electro. C. C. Gerlach . . . . . . . . . . . . . . . . . . . . . . . 529.325 
stances from, E. E. Murphy . . . . . . . . . . . . . . . . . . . . .. 529,338 Mail cr8,Jle, M. Jo Grosz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.071 
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Cbain attachment block, elevatin" or conveying, Measuring tank. J. Hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,326 

CbaP.:. 
B�.:'e

n:Jcking· "iiair: .. . . . . . . . . . . . . . . . . . . . . . . . . . 529
.016 ��:� ��?fe�!'lf. 'B����ci;tilf�·. ���::::::::::::: �:�� 

g������: O��i���o�;,:O';,':,�r." "" · . . . . . . . . . . . . . . . 529,1
8G ��t'�te�ri�i�

a
!��:.'::���: E. Le.lle . . . . . . . . . . . . . . . .  529,(175 

Cillar 
E
res •• E. J. Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.254 Mill. See Rollin .. mill. Windmill. 

8l�: jfn'iI��:;.:cb1n�;N."L��frliciy·:::::::::::::: i�:lWrl �:���l;.�t,'i.�i3�j�s.
F
H::.F.��: : : : : : : : : :: · : : : : : : : : : : :  ;\:�� 

Cigarette machine cutter, E. T. Pollard . • • • . . . . . . • .  529,138 Mould, J. Ramming . . . . . . . . . . . . . . . . . . . . . • • • •  c • • • • • • • • •  529,309 
Clasp. See Colter clasp. . Motion, parallel. F. L. Stone . . . . . . . . . . . . . . . . . . . . . . . . . 529,3.39 
gt���!�a��� lj���r���r
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l
: : : :  g�:� ti�ig�·�::r8:����e�L��drY & Beyroux . . . . . . . . . . .  529.300 

Clock. self-windIng electric, A. Lungen . . . . . . . . . . . .  528,960 Mowers, grass catching attachment for lawn, C. 
Closet pull attacbment, L. M. Hooper. . . . . . . .  . .  . . .  529,128 K. Hann . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 529.1l8G 
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Cock. blOW-Off, W. McInto.b . . . . . . . . . . . . . . . . . . . . . . . . .  529.133 Nut. lock, N. Lei�en . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529.034 
Colfee pot. N. O. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52!l,238 , Offlce indicators: . G. Klenze . . . . . . . . . . . . . . . . . . . . ... . 529.277 
ggl�':. �ra�': ��ttg�v�������·. �'.�: �����: :::: : : g�:� I gHc��¥h�PI�i f�}t\�;; maiiufacture oi,' C: Til;;;: 528,94

6 
Commode, E. Leslie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,(176 . pleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  529,217 

gg�;�.;;."e"ta� 'f��l� ciiicke'fi; i:' ziiDiiiermaii :  : : : : : :  g�U� 8�:'::8�� ���t,."JfJ'i:���B. �: M.t:: .. :.� 'to g�U� 
gg�':.i'.'l!�: �.!EEf�:: �. � 0���1���:::. :::::: : : :  ��:� 528.974. 1>28,975, 528,978 to 528.983. 529.(),I7, �:}il:I: �:� 
8�It�� �&�gp
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t
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. .  ��� . ����������� 528.!Y1S 

& Register . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' , . . . .  529,061 Packing compound for thermocauters, Zorn & 
Coupling. See Car coupling. Ho.e coupling. Luchesl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529,056 

Cov:'tri'; ii!�rt
e
l���

l
�ter vessel., C. N. Brady .. 529,239 �:����og.,;:m��

o
�f 

C
;:tt�

O
��;.; ' c: · 1: 'c:'jjii 529.

002 
Cream .eparator, centrifugal. W. C. Hartmann . . .  528,941 Bruycker et aJ . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. 529,241 
Cultivator, J. F. Packer . . . . . . . . . . . . . . . . . . . . . . . 529,135. 529.136 Paper box. E. E. Pinkerton . . . . . . . . . . . . . . . . . . . . . . . . . .  529.308 
Cup. See Oran�e cup. Paper feeders, side registering mechanism for, G. 
Current electrodynamic machine, alternating, Sague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.M4: 

Root cutter. O. E. Thollipson . . . . . . . . . . . . . . . . . . . . . . . .  529. 
Rotary cutter, J. Ettinger . ... . . . . . . . . . . . . . .. 529.113 to 529,1 
Rotary engine. O. E. Morse . . . . . . . . . . . . . . . . .. . . . . . . . .  . 
Saddle, barness, Miller &; Warmoth . . . . . . . . . . . . . . . . 
Sanding device. T. J. ·Thom .... . . . . . . . . . . . . . . . . . . . .. . . 
�:: E��:��'s�a�;,:�:.
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Saw andle .... M. M. Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  Sawmill buner. E. E. Tbom ... . . . . . : . . • . . . . . . . . . . . . . .  Scale, automatic .uain. C .  H. Cooley . . . . . . . . . . . . . . . .  529 
Scale beam and poise for testing macblnes, C. E. Buzbr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.160 
Scale, pnce, C. W. Smith . . . . . . . . . . . . . . . . . . . . . . . • . . . .  529,206 
Screen. See Window screen. 
Screw cutting die. J. Hariness . . . . . . . . . . • . . . . . . . . . . .  529.169 Seal. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.318 �:;:'a,:-���

.
e ��rg.�:m"�::���r.J· S. Lynam . . . . .  628,961 

Sewing books. J. T. O. Orilolf . . .. . . . . . . . . • . . . . . . . . . . . .  529.079 Sewing macbine. M. T. Denne . . . . . . . . . . . . . . . . . . . . • . . 529.064 

��:�, 'g�fcm�: J:�l�e'�o::,:'p':-1��:��ii.iie(j,TA: 11,453 
Udback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.179 

Sbaft banger. W. Bynon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sharpening device. razor, P. J. Caesar . . . . . . . . . . . . .• 
Shlri. T. H. MacDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sign luminous, W .  Boskins . . . . . . . . . . . . . . . • . • . . . • . . .  
Signal. See Railway signal. 
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Sign
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���. ��:. ����.�����. �o� •. ���. 529.� 

Signal replacer. Sykes. Jr .• &; O'Donnell . . . . . . . . . . . .  528.997 
Signals. electrical apparatus for controlling. 

BOfari &; Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.059 
�illli��
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Smokers' use, article or accessory for, R. S. Pea-
body . . . . . .  . .  . . .  . .  . . .  . . . . . .  . .  . .  . . .  . .  . .  . . .  . . . .  . . . . . . . . 529.001 

Snow wheel. centrifugal. N. McKay . . . . . . . . . . . . . . . .  529.001 
Soldering fiux. device for applying. D. M. Monroe 529.336 
Spindle and bOlsterl F. M. Garcelon . . . . . . . . . . . . . . . .  528.936 
Spool cabinet. G. R chbeJ'jler . . . . . . . . . . . . . . . . . . . . . . . . 529.081 
Spoolinl? or winding frame, B. L. Stowe . . . . . . . . . . . .  529.087 
Spring motor. S. Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.074 
Stamp sticking or .ealIng machin,. J. T. Shaw . . . .  529,141 
�t:�;ffo'N:�
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Steam elevator, R. J. McCarly . . . . . . . . . . . . . . . . . . . . . .  528.966 
Steam or otber fiuid boiler. L. P. Perkins . . . . . . . . . . 
Steerlnl{ apparatu., R. S. Peabody . . . . . . . . . . . . . . . .  . .  
���!:z� ;'Pi';';,a;��: �?��. � .  �����: : : : : : : : : : : : :  : 
Stove. A. A. Ruby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
���::�!fa'i-S':��\':iic ,:::g�:�u�'T�il'��:'�: : : : : : : :  
Street sweeper, H. Mueller, Jr . . . . . . . . . . . . . . . . . . . . .  . 
Street sweeper, Bosenbaner & Bruesel. . . . • • • • . . . . .  
Stump extractor, J. C. Smith . . . . . . . . . . . . . . . . . . . . . . . .  528 
���ti�n

r
g��;����;tf�n �;'�i�':.�'b�8F: 'Piiie�:�: � 

SulKY. W. H. C. Dles.el et al . . . . . . . . . . . . . . . . . . . . . . .  . 
Sulkr. trotting. H. A. Pennock . . . . . . . . . . . . . . . . . . . . . . 
SurgIcal splint, H. A. Weed . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Swing. S. I. AI.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Swltcb. See Railway swltcb. Railway electriC 

switeb. 
Switch, C. Han.el . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529.168 
Table. See Exten.lon table. Game table. 
Table, C. Storz et al. . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . . .. . .  529.210 
Tank. See Mea.uri'!lil tank. 
'relegrapb. autOl'rapbIC. J. O·Neil. . . . . . . . . . . . . . . . . . .  529.300 
�:l:g�g�:: �.1t:�e�\��g: ·Higgin.:::::::::::::::::::. ;\;m 
'l'hermo .. electric generators. radiating and supply 
Th��:: ��rin�e:'·p?OsXw"ii.oii : : : : : :  : : : : : : : : : : : : : :  ,924 
Tbrasbing macblne attachment, L. T. Au.tln . . .  . . 
Tire. bicycle. E. S. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . .  529, 
Tire, bicycle, E. Granert . . . . . . . .  _ . . . . . • • . . . . . . . . . . . . .  629, 
Tires. maklnll bicycle. A. B. Sbaw . . . . . . . . . . . . . . . . . .  529,142 
Tobacco bands in cases or casks, device for pack .. 

lng, D. W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.069 
Tongne. vehicle, T. F. Bower . . . . . . . . . . . . . . . . . . . . . . .. 529.100 
��lc�
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.
. .  :�.��.����' . .  ����� ����: . 528,949 

Trolley wire hanger, J. M. Andersen . . . . . . . . . . . . . . . 529,058 
Truck. J .  D. Grabill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.939 
Truck. car. B. F. Manier. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  529,28t 
Tube expander. W. M. Bullock . . . . . . . . . . . . . . . . . . . . . .  529.244 
Turnstile gate. COin-controlled. O. H. William • . . .  529.006 
Turn.tile regi.ter-actuating attachment, O. H. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,00'l 
Type bars. macbine for producing cast, C. Ska-

tulia . . . . . . . . .  c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529.2G6 
Typewriting machine. W. F. Kasson . . . . . . . . . . . . . . .. 529,274 

fi���I!:?oldi���
i
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Umbrella rib retainer. J. Forbes . . . . . . . . . . . . . . . . . . . .  529.255 
Undersblri. L. Ruben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.988 
Valve. R. B. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,933 
Valve. J. Victor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.051 
Valve. fioat. D. D. Buick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.243 
Valve for air brakes, automatic pressure retatn-

Inl?, O. S. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,137 
Valve, oil can. C. Wauner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.291 
Valve .ettin" lever. E. W. Harden . . . . . . . . . . . . . . . . .. 529.264 
�:���I:\"���h�i�·�rr,;b;���: : : : : : : : : : : : : : : : : : : : :  gill:� 
VehiCle wbeel. E. C. F. Becker . . . . . . . . . . . . . . . . . . . . .  528,917 
Vebicle wbeel. road, H. Moore . . . . . . . . . . . . . . . . . . . . . .  529.G77 
Vehicle. wheeled. C. E. Wnuek . . . . . . . . . . . . . . . . . . . . .. 529.225 
Velocipede crank sbaft, F. S. Lutber . . . . . . . . . . . . . . .  529.128 
Velocipede crank .baft and bearing. J. S. Cope-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
VelociPQJde, tee, M .  Swenson . . . . . . . . . . . . . . .  0 • • • • • • • • • 
Vending macbine. J. Walton . . . . . . . . . . . . . . . . . . . . . .  . .  
V e  •• el. W. E. Dodlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
v
e
·:l'�bo��".:h":' . . .  ��.����.� . . .  ��� . . .  �����.��: . . .  �: 529.295 

��ri.?
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y
ior· partiiioii 'or 'otber; 628,968 

T. L. Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.154 
Washer. See Ore washer. 
Watchmaker's pOising too\' C. H. Ll!iI.'dgraf. . . . . . .  78 
Water CJoset coupliUIl, W. Vanderml\Jl . .  0 . .  . . • . . . . . 46 
Water meter

\ 
C. W. Beck . . . . . . . . . . . . . . ·, . . . . . . . . . . .  . .  

;:l��:;'a�:.:at�s?j,?;;��¥feek '&' Norton·.· .
. : ... .... . :. : 

Wheel. See Pneumatic tired wheel. Snow wheel. 
Vehicle wheel. 

Wind instrument moutbplece. F. R. Skidmore . . . .  528,993 
Windmill or wind motor, S. J. RoUason . . . . . . . . . . . .  529.197 
Window, J. Ori . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.134 
Window .creen, L. H. Sbolc1er . . . . . . . . . . . . . . . . . . . . .  . 
Wire br!lidinp: machine, J. B. Cleaveland . . . . . . . . .  . 
Wire laCing, device for crimping. E. Paro . . . . . . . . . •  
Wire nettin" machine. G. F. Wrigbt . . . . . . . . . . . . . . . 
Wire rolling apparatus. P. Schrader . . . . . . . . . 529,200, 
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Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . .. 529.281 
Wooden rim. band. etc .• S. Elliott . . . . . . . . . . . . . . . . . . 529,112 
Wrench. See Pipe wrench. 

[NOVEMBER 24. 18<)4-
Corset. and cor.et cla.ps. E. Scbweinburg . . . . . . . . . .  25,482 
CosmetiCS, bair oils, and perfumes. Winkelmann 
CO.!hB����.�?�'::�a�rti : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Cutlery and eda-e tools. T. Ellin & Company .. 25,507. 25,509 
Flour. wbeat. Duluth Imperial Mill Company . . . . . .  25,516 
Flonr. wheat. Kunhhrdt &; Company . . . . . . . . . . . . . . .  25,518 
Flour. wbeat. D. Stott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25.517 
Flour. whbat, Wasbburn. Crosby Company . . . . . . . . .  25,521 

J���f6'"r
he

g�it�
h
!��\t:.Il��sbeci· iiiica' sci,i.i: 

25,523 
J. A. �bite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,511 

Food products. cereal. Minkota Milling Company . .  25,513 
���f;!::fri:��i�l:;;.P.r.ii� .�. ::�����.�: : : : : : : : : : : :  �:� 
Gla... decorative. Tilfany Glas. and Decorating 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.012 
Leather, dressing for russet, Jas. S. Mason Com-
LOz����s·o;.· tai,iets 'for' dysp,,·p.i .. · and ' disorders 25,4

99 
of digestion. �'. A; Stuart . . . . . . . . . . . . . . . . . . . . . . . . .. 25.501 

Medicinal pla.ter. for rbeumati.m. C. Deepbouse . 25,496 
Medicine, certain named, H. M. Deer . . . . . . . . . . . . •. . .  25,5()4. 
Medicine •• certain named. Red Seal Remedy Com-

pany . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,502 
Metal articles. ceriain named. T. &; J. M. Carlyle . .  25,508 
Oil

������: .�����.���������� . .  �������fl.l9! 25,492 
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Re:e!£':,P:.:'�aiii iiamed; Dr.' Kilmer'&; compaiiy : �;� 
Rubber goods, mechanical, Revere Rubber Com-
Soa���' powder';ci: G: 'j: 'Moiilion' it · comPa:489: �:� 
Threads, .Ilk, New London Wash Silk Company . . .  25.00 
Tobacco. smoking-, Currie Fertilizer Company . . •. 25,528 
TOilet preparations and articles, certain named, 

Lazell. Dalley &; Company . . . . . . . . . . . . . . . . . . . . . .  25.505 
Velvet •. ribbon •• and black velvet ribbon •• E. S. 

Jalfray &; Company . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  25,484 
;g1'8'l:'i:,�
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A pri n t e d  copy of the speCification and drawing of 
any patent in the foregoing list� or any patent in print 
issued since 1� will be furnisned from this office for 
25 cents. In ordering please state the name and number 
of the patent desired. and remit to !\lunn &; Co •• 361 
Broadway, New York. 

Canndian patents may DOW be obtained by tbe in­
ventors for any of the inventions named in the fore­
lZoing list, provided they are Simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
York. Other foreillD par.ents may also be obtained • 

O R D I N A RY RATES • 
I n .i d e  I»aa-e. e a c h  t n wel'tion - - 1:i c e n t  .. n l i n e  
Iincl .. I' Rl"e. e a c h  i n serti o n  .. - .. - Sl .00 n l i u e  

rr' For some claB.es ot AdverUBements, . Special. and Hi{I/wr rates are reqw!red. 
Tbe above are charl?e. per lII<ate IIne-abont el"bt 

word. per line. This notice .hows the wldtb of tbe linQ. 
and is set in �ate type. "En�ravinp:s may head adver .. 
tisements at the same rate per agate line. by measure-
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momiDll to appear in the followiug week's issue. 

Screw eat­tin$' Auto­mahc CroBS Feed, etc. 

Catalogue Free or all our 

LATHES  Shapers Planers Drill., Macbine Shop 
� Outfits, Foot Lathe .... Tools and Supplie •. 

Catalogue Free. SEBAS'1'IAN LATHE CO., 120 CULVEUT ST .• CINCINNATI. O. 

CATALOGUES fREE TO ANY AD D R E S S  

��df,otli � 
II � :tO  :tl 

Pum�inz W,t�r by ��m�n:uu Air. 
We take pleasure In announcing that by arrangement. 

made with J. G. Pohle, we are enabled to furni.h our 
customers with the 

POHI.E A IR LIFT PUMP, 
protected by numerous American and Foreign patents. 
so;�
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Hutin &; Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529,272 Paper hanging apparatu •• W. W. Davis . . . . . . . . . . .  529.249 
Cutter. Sea Cigar tip cutter. Cotton band cut- Paper. metbod of and machine for .eparating and D ESI G NS. 1hr Electrical and Ex-t:�: Meat cutter. Root cutter. Rotary cnt-

Pa::r
ed

�VC �?'W�
s
�'J�x�.�":?���.w.::::::::::::::::: ptlimental Work. 

Cutting macbine. F. Willcox . . . . . . . . . . . . . . . . . . . . . . . .  529,()G5 penbofder. E. L. Brown. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  Badlle. I. Bedlcbimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  23,799 Gunsmiths do Tool 
Damper. etc .• •  tove

j
N. D. White . . . . . . . . . . . .  _ . . . . .. 529.224 Pbonojlraph. COin-controlled; F. S. Cburch . . . .  . . .  • ����",;.id �;.R°:.::.'l,c':i: H:Gaviii:::::::::::::2:i.8iJi,: �� For General 
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n . . . . . . . . . . . . . . . . 529,010 PhO
���J'6'�ge�����· . .  ��.����.� . 
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i�7: .�: 529.183 Car seat end, G. M. Brlll. . . . . . . . . . . .  . .  . . . . . . . . . . . . .  23,603 Shop Work. 

Ditcbing or gradinl? apparatus, E. P. Fox . . . . . . . . . .  529.028 Pianoforie an�raffe tberefor. F. B. Long . . . . . . .  529,282 Display board. J. H. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . .  23,814 l
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ap rat1;ls, C McDermott . . . . . . . . . . . . .. 529,293 1il:��:::�:�ei·4: �:C��gg�i-Y::::::::::::::: .:::::: : :  �� "tJertor ln coDstructiOl�: '¥C:be�fgg��o;�; raug t equa izer. . McDona . . . . .  . . . .  . . . . . . . . . .  . ' . pe. ee uctIOn pIpe. H b k J C C t 23,� lathes made, and quality con.idered. the DrIlling machine. D. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  529,329 Pipe wrencb. M. H. Riza. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . J ar:i,�
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. . . . . . . . . . . . . . . . . . . 23 700 Cheape.t .se1ld for cata/o"". and pnces 

Drilla. etc., adjusting device for W. J. Mewer . . . . 529.039 Pipe!§, device for thawing ice from. I. H. Simpson un IOn p a e, . . mson . . . . . . . . . . . . . . .  0 . . . .  . . . . I W &; J '
. . 

Drll1s rotary .upport for hand, J. W. Duff . . . . . . . . .  529,G28 Pitch board, W. E. Fra.ier. . . . . . . . . . . . .  . . . . . . . . . . . . . .  Lamp and lamp .tove .bade, W .  H. Wilder . . . . . . . . . 23,608 " OliN BARNES Co . •  1999 Ruby St .. Rockford. Ill. 
Drop light •• canopy for counterwelgbt, A. Zemp- Placer machine dry. H. W. &; M. Wat.on . . . . . . . . . . 529 , Lamp fiame .preader. H. W. Hayden . . . . . . . . . . . . . . . .  23.609 1 

I.\ner . . . .  : . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . ..... .. . 529.055 Planimeter. E. :!. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529, ! �of� has¥. !'eal. �' 8i N�UP·Tii · . . . . . . . . . . . . . . . . . . . .  �� The SCI-ent l'f l'c A merl' can Dryml{ cylInder for textile machinery. W. C. Planter, J .  R. Norcott . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  529. . Ra fi e� s tp
· 
me a �! • • ri omJ..�n . . . . . . . . . .  23.'804 

Mackinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529,038 Planter cbeck row attacbment. corn. A. V. Biggs. 529. I s e !' or o�rre� gra mt·'ll' Am. i tans . . . . . . . . 
28,813 

Dryin,! frame, A. C. Sba�eJl . . . . . . . . . . . . . . . . . . . . . . .  528,991 Plant�r. corn. Gunne! &;. !lblrley . . . . . . . . . . . . . . . . . . . .  529 S���I{I:,
ag &eri'a��ide'" n er e a . . . . . . . . . . . . . 28 

810 i!!!!!i! 
DUmpllll{ ::f.e. J. N. WrIght . . . . . . . . . . . . . . . . . . . . . . . . . 529.227 Plantmg machine ferillIzer attacbment. L. A. 

8to�e'or ':'ange 'cooking G ·iii ·wilbur . . . . . . . . • . . · ..
. . 28'812 

DY�u�r.:h. ����� . .  �� . .  :�I.I�'; . .  �� . . .  ����.��: . . .  �: Plasi��l::;��mporiiid; :.i':W-: SiDitii : : : : : : : : : : : : : : : : : i�:� Stove. tank beating. H:L:Ferri . . . . . .  : : : : : : : : : : : : : : :  28:811 
Ear mUlf. I. B. Kleinert. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  176 Plow. hand garden. W .  C .  Gilmore . . . . . . . . . . . . . . . . . .  528,937 Umbrella or cane head. A .  Conkling . . . . . . . . . . . . . . . . .  28.790 
llJgg ca.e, H. C. Herr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  173 Pneumatic tired wbeel, H. W. Verdon . . . . . . . . . . . . .  529.001 Woven fabric. L .  A. Marks . . . . . . . . . . . . . . . . . .  23, 791  to  23.797 

�f�if�';,"o������
e
c��d::1t����:b�m��':':·. ·. : : :  '. : 529.M� �gl��'Mg�:::b6�'ii.BN�1��� �.���.����.���: : :  : : : : : ;\J� 

E1ectric cut-out, automatIC. D • .£I'. Sweet . . . . . . . . . . .  529.212 Power transmitting device. J. Evans . . . . . . .  � . . . . • . .  , · 529.252 
mectric instruments, binding post for, E. A. . Press. See Baling V1.'�SS' Cigar press. 

Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b29;l2V Pulley. F. GiIT . . . . . . . . . . . . . . . .  : . :  . . . . . . . . . . . . . . . . . . . . .  529.028 
Electric machine. dynamo, R. Tbury . . . . . . . . . . . . . . .  029.145 Pnlley. Basl;I, W. R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,256 
Electric machine regulator, dynamo� J. Ferrand .. 529.117 Pulp screen cleaning attachment, E. A. Richard-
Electric roads, underground eonduit for, E. A. � son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529,193 

Matber. . . . . . . . . .. . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . . .. . .  528.983 Pnmp, deep well. D. B. Stevenson . . . . . . . . . . . . . . . . . .  5�9.200 
Electrical conductor •• • beathiug. J. Tatbam . . . . . . 529.215 Race track, J. B. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,162 
El ectri�al cut-out, D. F. Sweet . . . . . . . . . . . . . . . . . . . . . 529.213 Rail chair and tie, combined. J. Albrecbt . . . . . . . . . . 529,()9'7 
Electrical transformer, �'. S. Culver . . . . . . . . . . . . . . . .  528.925 Rail Joint, M. C. Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529.044 

�1:�m�iy�
ra
��!����;;n�·a��:�:�:IJ�� ·cii.trii,ui; 

529,15
2 �il::� :�re��d

s
:i���i�n�;:,;�� ii:: 'Deatii::: '.: 529,1

6
4 

ing. H. T. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529,265 Railway rail. A. F. La Shells . . . . . . . . . .  ; . . . . . . . . . . .  . .  
�Electrolytes. method of and apparatus for circu- Railway sil?lla!. Adam. &; Lynam . . . . . . . . . . . .  628,913, 

lating liquid. P. Scboop . . . . . . . . . . . . . . . . . . . . . . . . .  529,199 Railway .witcb, .J. U. Butcher . . . . . . . . . . . . . . . . . . . . .  . 
Electromagoetic machine, G. J. Scott . . . . . . . . . . . . . .  529,085 Railway switch. B. F. Loughmiller . . . . . . . . . . . . . . .  .. 
Electrotype plates, making, J. W. Naughton . . . . . .  529,078 RaHway switch, H. PoUs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Elevator. See Steam elevator. Railway swltcb, electric, R. A. Baldwin . . . . . . . . . .  . .  

Il:�:�g�· .t.Ny �"e����.n w: 'P:' ii:iiiciilr' if) : : : : : : : : : :  5ii:�� ��:��r
t
��::b�::.

r
T::��.

e
��B1i'i!s�: .����:':.: �:105 

Elevator ways. automatic safety guard for, J. Refrijlerator or butter cooler, O. M. Whitman . . . .  529.148 

Ele::a�'::;
s well' gates: 'device"foi: operatiiig; c: F: 529,1

77 ���rn��Ca�r. fi. t�W.�'lt.iiwas.er: : : : : : : : . : : : : :  ::: ��!il! 
De Arden. . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  529,llil Reeking chair, T. W. WljIg . . . . . . . . . . . . . . . . . . . . . . . . . .  529.004 Engine.. 8ee Rotary engine.. Bolllng mlll, & V, Hllber . . . . . __ . . .  _ _ _ _  . . . . .  _ _  . . . . . . . Ii2ll,W 

TRADE MARKS. 
Bats. baseball. J. F. Hillericb &; Son . . . . . . . . . . . . . . . . .  25,510 
Beverage. carbonated toniC. F. Gill . . . . . . . . . . . . . . . . . .  25.526 
Boots, shoes. coats and other clothing of rubber or 

rubber compounds, rubber, Lambertville Rub-
ber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.487. 25,488 

Bre
Wm

cr
�g�:i

S
cit 

b
J���:'c��::n��� !.

i
��.�������: 25.520 Cake., New Ynrk Biscuit Company . . . . .. . . . . . . . . . . . .  25,519 

Candied fruit. and confectionery JCrystailConfec-
can���

e
�e��,::'�::'J. 'and' SUbStituieii for' iaM; ' s: 25.515 

Green. . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . ... . 25.514 
Cbemlcal •• Bldtel Cbemical Works . . . . . . . . . . . . . . . . . .  25.497 
Cil{ars. F. R. Rice Mercantile Clgar Company . . . . . .  25;530 
C
lgt';i'cJ;i::�

e
!�'i."tf, 

a
l'? G':,�8�:: . .  �� �������. :� 25,527 

Clothlnl? otber tban .hlrt waist. and underclotb-ln�, cbildren's. B. M. Hplzman . . . . . . . . . . . . . . . . .. . .  25,485 
C
Olfie�n:� ���.J�;a��:!!::�:a:��r!:�; 

Haftnm! . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . � Colora, prepared, A. �_ Wrlus & Company . . . . . . . . .. 2r>;498 

PUBLICATIONS FOR 1 8 94. 
The prices of the different publIcation. in the United 

States. Canada. and Mexico are a. follows : 
RATES BY MAIL. 

IThe Scientific American \ weekly). one year $3.00 
The Scientific American Supplement (weekly), one 

year, - - 5.00 
Tbe Scientific American, Spanish Edition (month-

ly). one year, - - - - - - - - 3.00 
The Scientific American Architect. and Builder. 

Edition (monthly). one year. - - 2.50 

COMBINED RATES. 
The Scientific American and Supplement - $7.00 
The Scientific American and Architects and BuUd-

ers Edition. - - 5.00 
The Scientific American, Supplement, and Archi­

tect. and Builders Edition. 
Proportionate Hates ,for Six :Months. 

9.00 

Thl. · 'nludes postage. whlcb we pay. Remit by postal 
or exprll.s money order, or draft to order of 

M U N N  &; COo, 361 Broadway. New York. 

© 1894 SCIENTIFIC AMERICAN, INC



NOVEMBER 24, 1 894.] 
FoW1Uled b y  Mathew COITIYlI, 1785. 

HEN�Y CA�EY BAI�D « CO. 
lNDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

81 0 'Valnut St.,  Philadelphia, Pa.,  U. S. A .  
IT Our New aud Revised Catalogue o f  Practical and ��!f�:C�f!����h� ����' �6�e:t�� ����;bb����aJ��c�� 

ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

For the Pictorial and Literary Presentation of 

the Events of the Day 

Harper's . �( . .:wv-. • 

Weekly 
TAKES THE LEAD. 

I n  addition t o  its many other attractions, illus­
trated records of the achievements in 

"'. SCIENCE AND A!tT .'" 
form a notable feature. During 1894 there have 
been capital articles on sucit topics as :  

Ohicago Drainage Canal. 
Recent Excavations at Dashur, Egypt. 
Gold Mines of Colorado. 
Need of a National Health Board. 
Electrical Industries. 
Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY. 
and, with almost boundless resources, it will  con­
tinue to treat every scientific event of public in­

terest comprehensively and at the shortest notice. 

VANDUZEN SJ��M PUMP THE BEST IN THE WORLD. Pumps Any Kind of Liquid. 
Alway. in Order. nlver Clogi nor 
freezes. Eveiy Pnmp Guaranteed. 

SIZES.-­
G.llonl per Hour. $'7 to $'75 elch. Address THE VANDUZEN & TIFT CO., , 10% to  108 E. S ••  ond St. ,  Cintinnati, O.  

STARRETT'S I M P ROVED B EVELS . . ' � Blade and stock slotted through I and througb, thus admitting �::;;:1l 1 t�l�:��n�s �h��=��t ��'?.3: l1.lUB'd+ . Clamping screw headnot shown 
(Jato,. , Let Into a rahbet flush with the = " I \i��': �o::?c�,!�!crn

wl�r�: 
sizes. 6 inch, $L25. 9 inch. $1.50, 12 inch, $L75. 

L S STARRETT Manufacturer of Fine Tools, • • , P. 0. Box 13, ATHOL, MASS. 

Experimental & Model Work 
Electrical Instruments, Fine Machinery, Special App .... 
ratus, Telephones, Photo�aph Machines, Repairs, etc. 

E. V. BAILLARD, 106 Liherty Street, N. Y. 
The United 

Autographic Register Co., 
1 48- 1 64 Monroe St. Chicago 
REGISTERS LEASED ��s� 
of less than 2 cents per day. 
OR SOLD at fro!" $15 to $50• ����� 52000 In use. Made In 25 styles. Send for Circulars 

BEWARE of Infringements. 

V8u USE  G R I N DSTO N E S ?  
If so, we can supply you. All sizes 
m o u n t ed and 1I 11111 0 1 1 1Hed. always 
kept In stock. Rememher, we make a 
specialtyof selecting swnes for all spe­
cial purposes. pr Ask f<>r catalOjJ1U. 

T h e  CLEVELA N D  STO N E  CO, 

2d Floor. Wilshire, Clevel!md, O. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about t o  erect a dwelling house o r  sta­
ble. either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of higb or low cost, should procure a complete set of 
the ARCHITECTS' AND BUILDEHS' EDITION of the SCI-
ENTIll'IC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to huild for themselves will lind the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
a.:most every class of building, with specilication and 
apPi"oximate cost. 

Seventeen bound volumes are now ready and may he 
obtained, by mall, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

ru: U N N  &; CO., Publishers. 
361 Broadway, New York. 

I t itntif i t  �mttitau. 

E L E CT R I C A L  A P P A R AT U S  D E S I C N E D. 
Inventions Developed. IT Correspondence Solicited. 

b' B. CORE Y ,  M.E., 73 Hathaway Building, Boston. 

'DR ILLING MACHINER1 
MANUFAC TU RED BV 

AMS BROTH ERS. . ITHACA. N.V • 
OA ON SI LLS, FOA, 

OR SHALLOW WELLS, WITH! 
STEAM OR HORSE POWER 

,.OR C ATA L O G U E  !IIJ:.DliRi5:�-:W'1I BRU5.JTHACA .... --"'l 
A RTESIAN WELLS -BY PRO F. E. 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geoJo�ical con ditions of arte .. 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTI FIC AMERICAN SuP .. 
PLEMENT. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 

O I L W E L L  S U P P LY GO. 
Manufacturers of everytbinjl needed for 

ART E S I A N  WELLS 
f¥fo�l��r ��l.?�k ��:,

rc��clli'!,�ri'>�jfl���" 

Tools, etc. lll u,s'd catalo{1Ue. price h8ts, 
and discount sheets on request. 

Pittsburg, 011 City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 

T H E  " CLIMAX " 
Stereotyper and Mould ing Press 

�TJ'i�?.;i.�r,.'i'::�':f �'1,e"ct 
u�:J I�;; 

place of metal stereotypes. Also for 
making Rubhe}' !"ltampM. Should 
he In use in every printing office. 

See SCI. AM., Dec. 30, 1893. Send for 
cireular to 

T H E  J. F. W. DORMA N CO. 
217' E. German St. ,  

Baltimore, Md. 
Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo­
type Machinery and Supplies. ..-HIGH GRADE ONLY. Warranted. Contract­

ors desiring a trustworthy Jack Screw. ad­
dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

MESSRS. MUNN & Co" Solicitors 
of Patents. have had nearly fifty 
years' continuous experience. Any 
one may q ulck:ly 8Bcertain, free, 
w�:��'j,l:�/��'i��fo ��br C�� 
�m.munications strictly confideD .. :� tO�b=fti'�:' �:nf=:s and 

PATENTS 

�I'!'!te 'TYPE W H EELS. MODELl L.EXPERIMENTAL WORK.BMALLIVICHIRm NDULTIES lk ETC. "EW laRK STE"CIL WORK. 100 NA&SAU aT N.-T. 

ICE-BOATS-T H E I R  CONSTRUCTION 
and Management. With working drawings, details, and 
directions in ful l .  Four engravings, showing mode of 
construction. Views of the two fastest ice-sai l ing boats 
used on the Hudson river in winter. By H. A. Horsfal l, 
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, t. 'rhe same number altlo contains the rules and 
l"egulations for the formation of ice-boat clubs, the sail­
Ing and management of ice�boats. Price 10 cents. ks Folding Beds, 

... . 1lI.,. Metal Chairs. 
. A. H .Alldrew.& CO'1 21rW�:a���v, 

The Bailey Automatic B icycle Brake 01e Is as quick In action as thoul{ht it­
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and elfective aid 

����'b��:":Ji\�'b:n�t�f.: &=M��J. 
S T E R E O P T I C O N S .  MAG I C  L AN T E R N S  A N D 

ACCESS O R I ES, S E N D  FOR CATALOG UE 
TO CHAS BESE.LERMAKER218CENTRE 5T. 

� N E.W YO R K . 

�.:;�::!��!�;:� Agents. $75 • week. Exclusive territory. 'file Ilapid DllhWa.her. Washes all the 
dishes for a family In one minute. Washes, rinses and dries them 
without wetting the hands. You 
pusb the buttou, the maobine doel 
the r�8t. Bright, polished dishes, 
and cbeerful wives. No scalded clothing. 

Circulanfree 

.\Y. P. BABRISON '" (lO., ClIerl< Ko. Ill, (lolumbu., O. 

CASO LI N E  E N O I N ES 
�LAUNCHES� 

A L L  STATIONARY PUR POSES • 
MON ITOR VAPOR E N O I N E  eft. POWE R  CO. 

O R A N D  RAPIDS, MICH. 

A�w. FIBEI 
Manufactory Estahlishea 17'61.  

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, New York, N. Y. 
' Manufactory Established 1"61. 

S I NTZ GAS ENG INE  CO.  
GRAND RAPIDS, MICH" 

U. S. A. 
Mannfactnrers of the S i n t z  Sta­
ti o n a .'y a n d  IU a" i n e  Has :fld ��sreIJnro:( 'B�i�t;"'�n!SiI:��ri� 
LI"gting. Runs with manufac­
tured or natural gas - Boats and lanncbes. Prices within th e reach 
of all. IT Sem.d for Catalogue. 

Mention this paper, 

W O B THLEY �TA L L  WORK S .  M J�'fe�t-�I'b�t���;:�d t"..�eIti��� o�J�: 51 .611. VAN NESS co.t-5O WluTen St" N, Y. W. Y. WARNER, 140 N. tlroad Street, Yhila. 

IATES ROCK & O R E  B R EAKER 
Capaeity 1Ip to 200 tons per h01lr. 

:::a£r��cg:o��r��:2��� rg� 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen, 
trator, Connersville Blowers. 

IT Sem.d for Catalogues. 
GATES IRON WORKS, 

50 C So. Clinton St., Chicago. 
136 C Liberty St., N. Y. 237 C Franklin St., Boston, Mass. 

K.VERTISING ESTIMATES 
fREE Exact cost of  any advt. in xooo leading Trade Papers. Low­est rates, Best service. Advts. prepared free. S. KOPPEL, Times BldS'., New York 

Address OXFORD M FC.CO • •  C1othlng Dept.T.8a 
344 Wabash Ave." Chicago, Ill. 

MATCH � MACHINERY. 

ALLE _- �E: ' CAST INGS  FR£.M SP[CIALr f R N S  - DEVLIN ·· co I I I N E T N N I N ' JAPAN- PII� -'�" 
� , '--- -AS AN-D F I N e  GRAY I R O N  A L S O  ST E E L  

AS lJI{ \.- F , N I SH ING . N I N G  A. ,.".-THoM LEH IGH AVE & "MEWAN q P H I L A  .�_�D� 

CRITER ION  MAGIC LANTERNS And 
Stereopticons. 

on, Lime or Electric Light. Front of Lanterns easily removable for suhstitutlon 
of scientific attachments. We make lanterns and views for all kinds of uses. P- Catuloams free • .t .  B. C O I.T &: C O . ,  16 Beekman !"t.,  S ew York. 
189 La Salle Street, Chicago, m. 1140 Market Street, San b'ranc1sco. em. 

335 

TELEPHONES ! 
If Y ou Want the Best, Send Stamp 

for Our N ew Catalogue. 

Magneto Bells, Switchboards and 
Parts of Telephones • 

MIANUS ELECTRIC CO. ,  M ianus, Ct. 

HOW SH ALL YOUNG MEN B E  E D U-
cated in Applied Chemistry 1-By Peter T. Austen, Ph. 
D •• F.C.S. A valuable paper In which is pointed out tbe 
kind and nature of a course in chemistry which will best 
educate men and enable theln to fill the demands made 
by tbis country. Contained in SCIENTIFIC AMERICAN 
SUPPJ"EMENT, No. 97'S. Price 10 cents. �'o be had at 
tbis office and from all newsdealers. 

Routes and Rates to Winter Resorts 
THE B. & O. R.R. Co. has just Issued a little hooklet, 

giving the routes and rates to various winter re­
sorts In Cuba, Florida, North Carolina, Virginia, New 
Jersey, Pennsylvania. and Georgia. The information is 
very conveniently arranged and indexed. Copies can 
he had by inclosing a two cent stamp to 

eHAS. o. SCU I.L, Gen. Pass. Agent, 
_'-_____ -"B=-=-.. & O . R.R . . Baltim ore. i U d .  

S C I EN TIFIC EXPERI MENTS. - D E-
scrIption of some simple aud easily performed SCientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 

�rl, °nMI=\��ri'[. aJ��':f�:ds��I'i,��Ii.�8 1�Ee��� CAN SUPPLEMENT, No. � , a .  Price 10 cents. To be 
had at this office and from all newsdealers. 

! 
Fou'l'teenth Edition of 

Experimental Science 

1 2 0 l'ag"s and 1 1 0  !"l u p eI'b (: u t8 a d d e d .  

Just the thing for a present for any man, woman, 
IRtndent, teacber, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Sclentillc Use of the Phonograph, the curious 

�thca�tg��s�:w 
k
�;�nr:r:�t�nt'W�rc�CYRiiBfg�:���� grW�le�;;;1,i�����:c�J'tW:s�b��� ���t:y�

r����� 
graphy. includinll Hand Cameras. Ca.ne Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Wind­
er, Electrical Rocker, Electric enimes, How to Color 
�&,::�':,�l�:�ie�t���c'bf ��l� :i��!· �nnfe!::t

a�o
d
��le�� 

tlflc readers. 
840 pages, 782 line cuts, suhstantially and beautifully 

bound. PrIce In cloth, by mail. $4. Half morocco, $;'). 
IFSend Jor illu.strated circnLar. 

M U N N  & co., Publ ishers, 
Office of the SCI E N T I FIC A M E R I C A N ,  

361 BROADWA.Y. N E W  YORI�. 
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�()vedi.gemenf.9_ 
O R D I N A R Y  R A TES. 

I n si d e  P age. each i n ser t i o n ,  .. 7'5 cen ts n l i n e  
B a c h: P age. each i J l � e l'ti o n  . .. ..  $ 1 .00 n l i n e  

J1r For some classes oj Adverti,sMnents, Special and 
lIighcr rates are requi'red. 

rrh e  atove" are charges per agate line - about eight 
words per line. This notice shows the widt h of the line, 
and is set in agate tyoe. Engravings may head aaver­
ti sements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning' to appear in the following week's issue. 

C O L D  FORC E D  P R O D U CT. 

" Ro[ors' llrivo Serow," 
Patented May 10, July 19, 1887 ; 

July 10, 1888 ; 
July 19, 1892. 

cheaper than 

It will turn like a screw 

into wood when driven I 
with a hammer, and 

will not break the 

fibers of t h e a common screw, 

and, being colt! jorrJ­

«T, the entire surface 
has a metallic skin. 

wood . 

}'or applying steps to Elec­
tric Light Poles, it has no snpe-
rior. 

pr Send for samples to 
A M E R I C A N  &f;REW C O .  

P R O V I D E N C E ,  R .  I .  

1/4 H.  P.  GAS E�i:ASTINGS 
A . F . W EE D & CO. 
. 106 & lOS Liberty St. 

N e w  Yorli,. 
Castings and Parts 

for Small Engines, 
. BQjIGrS. DynslIlOJl. W Send stamp for 

Illustrated Booklet. 

T H E  MODERN ICE YACHT. - 'BY 
Geo. \v. PoUt.. A new and valuable paper. containing 
f u l l ,  practical dire(>tions and specitiC'ations for the Con .. 
struction of tbe fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en­
gravings drawn to sca l e, showing the form. posit ion 
and Ilrran�etLent of all the parts. Contained in SCI EN: 
TI.INC AMERICA N" S UPPLEMENT, No. 624. Price 10 
cents. '1'0 be had at this office and of all newsdealers. 

MR.. BOOKKEEPER, 
do you know what the Comp4 

tom�ter is ! It costs you nothing 
�: ���tO�r��l l�ai����

el¥t ���u��� 
accuracy, is twice as rapid as the 
best accountan t and relieves all 
her't"ous and mental strain. 

Write for Pamphlet. 
F E LT &. TAR R A N T  MFG CO. 

11 2 - 5 6  ILLINOIS ST . ,  C H I r- I\ t; n  

AGENTS WANTED rOR. fiNE TOOLS IN EVERY SHOP 14 fAT:t��J�R fj.H.BESLY & (;0: AND AGENCY, CHICAGO, I LL.U.S.A.-
B ristol 's pa.tent--S-teel Be lt  Lac ing. 

�:3 ::::!fles:�f;:t
ea���� 

Fastening For all kinds �ies ���:nf,:ee. Sam­

The Bristol Co. 
Wa.terbury. Oonn. 

_ Spwing :\lachinf'p..Organ8. Phno8. Sufep.,Tools At I p '  Bicvcles, Watches. GUDS, Buggies, Harness; 
4 rl e 0 �ca.le8 of all v"l.rieties and 1000 other articles. U Li�ts free. CHICAGO ScA.LB Co., ChiCagO, 111. 

,--'--

I The 

1 
I 
i 

I 1 1 ! 
l 

American 
Bell Telephone 
Company, 

I25 Milk Street, 
Boston, Mass. 

This Company o w n s  Letters­
Patent N o .  463, 5 6 9,  granted 
to Em i l e  Be rliner N ovem-
ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and contro l s  Letters- Patent 
N o, 4 7 4, 2 3 1 ,  granted to 
Thomas A. Edison M ay 3,  
1 89 2 ,  for a Speak ing Tele­
graph, which Patents cover 

\:', fundamental in ventions and . 
embrace all forms of m icro- ? 

I �
:
hone t ran smitters and of :: 

L'b::e�:::,�� 

J'itut ifi' �tutri,au. 
* THE " MUN SON " TYPEWRITER. * 

This machine is an .. eVOlution," the ontgrowth of years of experience and the 
best ��:J:�e�f :!����.wO)�. ilttr�\��:p�I�I�Yr,eaL:�lI0:::t�O the 

EIl�i l y  opera ted. with U n iversal Key Board. 
INTERCHANGEABLE STEEL TYPE WHEEL, 

ing �:::,-,�e
p��3s�si��:c�� �b

o:��r
f�� ���:���b�����:eB�eight, with carry-

Highest Medal A'lvarded, World's Fair, CMcago, 1893. Send jor circular to 

The M u nson Typewriter Co" 1 7 1  E. Division Street, Chicago. I I I . ,  U. S. A. 

K D O A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
! Send for � Z "'atalouge.� Rochester, 

N. Y. 

DOES T H E  WAS H I N G  ::l�':rWJ'M�N' 50c. 
pr Mailed Ji'ree. 

New Steam Washing Machine 
Fits any boiler, 

Cleans in 15 minutes. 
Agents wanted in every Cif;y 

and Town. 

Bolgiano Manufaot'g CO. 
414 Water Street, B A  J .TIMO RE, MD. 

SCIENTIFIC A M ERICAN S UPPLE­

�:��·c A�n�U�:�:�E�ai��U�e
btr

ag
f 
a�h;h�c��c�I��� 

10 cents. Also to be had of newsdealers in all parts of the country. 

Scient if i c B� Cata l ogue 
RECENTI.Y P U B I.ISHED . 

Our New Catalogue containing over 100 pages, includ­
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
ill U N N  &; CO . . Publishers SCIENTIFIC AMERIC.AN, 

361 Broadway, New YOl·k. 

w. L. DOUCLAS $3 SHOE I S TH E BEST. 
NO S Q U EA K I N G.  . .  . 5. C O R DOVAN FRENCH& ENAMELLED CALF: t 

$-4 . •  $3'.!!!I FINECALf&I<ANGAROIJ. 
la.!!!' POLlCE,3 SOLES. 
$"sJ.$.2. WORKINGMEt( ... 

�. EXTRA FINE. � 
$2. $I.� BOYSSCHOoLSHQES" · ' LARIES . $�$Z!>'$2 .  I.� NGOl �. BES" PO .q 

SEND FOR CATALOG'UE • 
L- COUGLAS, 

BROCKTON, MASS. 
You can .ave money by wearing the 

W. L. DOBKlas $3.00 Shoe. 
BecRuse.,· we are'"tfle l.argest manufacturers ot this grade of shoes In the world, and guarantee theIr value by stamping the name and price on the 

bottom, which protect you against high prices and the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
We have them sold everywhere aHower prices for the value given than any other make. Take no sub­stItute. If your dealer cannot. supply you, we can. 

Fine Screw Plates 
for P ipe.  

"Lightning" Brand. 

ADJUSTA BLE DIES. 

Send for Catalogue. 
Wi ley & Russel l  Mfg. Co. 

Greenfield, Ma.ss. , U. S. A. 

B U Y  
T E L E P H O N E S 
T h a t  Ul'e �ood-" o t  " cheap thi l l�!ii·." The di:fler­
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are n O 'I'(1 H O O )) .  

WESTERN TELEPHONE CONS'l'RUCTroN CO., 
440 Monadnock Block, CHICAGO. 

Largest ltlanujacturers oj Telephones 'in the United States. 

ELECTRICIAN WANTS 1 
I"UULL DYNAMO MOTOR 

DECOMPOSE WATER ' 

"'1'\ , c::/J).ADJUSTABLE H O L D E R S  I " ) FOR I ' / t (' I N C A N D ESCE-NT LAM P S . 
'0, ' , ° ",WH ITE G O .  WO RC E ST E R ,  
/.. ... ,� � S l N D  F O R  C O RCULA"S . M AS S .  

I C E - H O U S E  AND COLD ROOl\I. -BY 
R G. Hatfield. With directions for construction. Four engravings. Contained in SCIENTI FIC AMERICAN Sup­
PLElIENT, No . •  ; 1 1 .  Price 10 cents. To be bad at this Office and from an newsdealers. 

� �J1�V�N'-::!!� IlInstrated in SCIENTIFIC AMERICAN. March 31st, p. 197 
L I C H T  P R O O F  F I L M  C A R T R I D C E S .  

N O  D A R K  R O O M  R EQ U I R E D  • Best and Most Practical Camera in the World regard­
less of price. Prices. $S to 51 a .  

W" Send for Descriptiol1, 'with Sample of n""ork. 

Boston Camera Mfg. 00., 382 Tremont St., Boston. Mass. 

TOWERS AND TANKS 
PA T E S 1' SECTIO N A L  

ALL IRON TOWERS 
o f  4- an d 1 � Cohnnns, for Water Works, Cities, Towns and Manu .. 

, factories. 

PLA I N ,  ALL WOOD TOWERS . 
EI. EVA'I' E D  TA N K "  

for Automatic Fire Sprinkler Plants. 

Manufacturers of Iron and Steel Tanks. 

140uisiana Red CYPl'esS Wood 
'J'nuks a lSpeci alty. 

W. E. CALDWELL CO_ 
21 9 E. !Unin Sneet, 

L O U I SVI I,LE, KY., U .  S. A .  

VELOCITY OF ICE BOATS. A COL-
l ection of interesting letters to the editor of the S C I E N ­
TIFIC AMEHIC AN on the question 01' the speed of ice I:?0ats. demor�st rati ng- how and why it is  that these craft sail faster than the wjad'w!Jieh propelsthem.· IHllstrnted 
with 10 explunatory ding-rams. Contai ned in ::SCIENTIFl(' 
A MERICAN S UPPLEMENT. No. 2 1 4. Price 10 cents.  
'1'0 be had at this offi ce and from all  newsdealers. 
P A T E N T S  W A N 'I'E D ,  useful, novel. Correspond­
ence soliCited. Address Patented Specialties Introduc­
ing and Brokerage Co., 34 Clark Street, Chicago, Ill. 

PV'8aR LI GHT R IGHT W H E R E  Y O U  W A N T  I T .  

t2��--� 
Farif's' Paten t U n i versal TJnmp Il n l d er. 

Several styles and sizes. Ask your dealer for them, or 
write direct to F A il l ES llI A N U }" G (:0 . ,  

pr Catalogue tree. IJ e c n t l l r ,  I I I .  

T Y P EW R I T E R S.  
AU makes half-price. Rebuilt to equal new. Shipped 

without deposit to responsible parties in all parts of the 
world. Unprejudiced advice given. IlIust'd cata. free. 

TYPE W IU TI: U { 45 Liberty Street HEADQUAUTEJUl, 5 New YOrk, U. S. A. 

Tho TYDOwritor 
EXCHANGE, 

8 Barclay St . , New York, 
We will save you from 10 to 50 per cent. on Typewriters 
of all makes. 

pr Senti Jor catalogue. 

Parson 's  Horo logical Institute . 

gcnool for Watcnmaker� 
ENGRAVERS AND  J EWE.LERS. 

pr Send f 01'  Catalogue and References. 

PARSON' S  HOROLOG ICAL I N STITUTE, 
302 Brad ley A v e n u e ,  I>EORI A ,  n. L .  

T H E  O N L Y  STOR A G E  RATTERY IN USE IN CENTRAL 
8'J'A'J'ION S OF AMERICAN M,,-N UFACTUBE. 

THE ELECT R I C  STORAGE BATTERY CO. , 

� 
Drexel Bui ld ing,  Philadelphia ,  Pa .  HLqJ!!�E A GGE!�!�! TOR. 

Electrical Storage (' e l l s  of an y J)esired ('apacity.  
nr Oatalogues giving Oapacities, Dimensions, Weights, PriCes, etc., on application. 

l NOVEMBER 24, 1 894. 

MECHANICAL DRAWING 
Mechanics, Steam Engineering, Electricity. Arohitecture, R. R. and Bri�eEngineering. 
Plumbing, Heating, Mining, English Branch. 
es. Send for free circular. stating subject 
wish to study or your trade. 
Vorrespondence SOOool of Imlllstriai 

f'ciences, SCRAN TON, PA, 

C"ASH PA Il) for all kinds o f  good :Seco n d-loan d 
Iron aud WoOd-\Vol·ki n g  M ncbin el· v o 

- Address \V. P. D A V I S. ROCHESTER, N. 'Y. 

E M  E R Y·, :b1f:�� a�fe�:in����d�� pire� 
Quick prOcClls and largEt stbck. When in a �urry, 
buy of 'POE T A N I 1' . > C O . ,  NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, PA. 

The Kombi -
Camera 

Makes a picture the size of 
this and i .n any shape you 
please. It is a combined 
camera and grapboscope. IIJ-R by 2 in.-weiebs 4 oz. 
Goes in any pocket, no tri-

Yfgy�Or i!f:rc n n  �e tt�y 

Will photograph anything . 
� or anybody. Can be made very profitable. � T b e  Ii.omb i .  COIII I) l ete, S 3 . B O . 

C " ..... 
:.-

� l r i p  of F i l ln (�a exposu l'es) 20 
3 cents addi ti ona l . 

[f not for sale by your photo dealer, the Kombi will be 
sent to any address. postage paid, on receipt of price. 
A I. F R E I l  C. K E1U I'ER, �IJS Lake :S t . ,  (:I! i c ago 

MAXI M'S FLY I N G  MAC H lNE.-FULL 
description o f  the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked 
success. With 12 il lustration�. Contained in SCI EN­
TIFIC A MERICAN SUPPLE?UJNT, No. 97 6. Price 10 
cents. To be had at th is  office and from ull newsdealers. 

= = T H E = = 

nr ESTA BI.ISHED lS4ii. 
The M ost Popular Scientific Paper in the World 

On l y $3.00 a Y ear, Incl u d i n g  Postage. 
Weekly ... -�2 Nu mb el'S a Year. 

T b i s  w i d e l y  circu l at ed and splendidly illustrated 
paper is published weekly. Every number contains�six .. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity,'J.1elegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Snbscri ption .-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'l' ]n·e e  D o l l al's by 
the publishers ; six months, $1.50 ; three months, '1.00. 

-(Jlu bs.  -Special rates for several names, and to Post .. 
masters. 'Vrite for particulars. 

'J.1he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely 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 U N N  & C O . ,  3 6 1  Broa.lway, New York. 

---i*--­
= = T H E m 

Jdttltitit �mtritatl Juppltmtttt 
This is a separate and dbtinct publication from 'l'HE 

SCIENT I1!'IC AMEltlCA:\', but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which. are taken from foreign 
papers and accompanied with translated descripUJns. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is publi :ihed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atur" 
History, Geography, Arcb reology, Astronomy, Chemis .. 
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam. and Railway En!?ineering, Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu .. 
facturing Industries, Sanitary Engineering', Agriculture. 
Horticulture, Domestic Ecunomy, Biography. MediCine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Enginee:ring Works, Mechanisms, 
and lfanufactures at home and abroad "are illustrated 
and described in the �UPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERIC.AN and one copy of the SUPPLE­
lIENT, both mailed for one year to one address for $7.00. 

Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

M U N N  & (:0.,  3 6 1  nroadway, New York. 

----@).---

�tti1cliug �(lith.lu. 
THE SCIENTIFIC AMERICAN A R C  H I T  E C T S ' .AND 

BUILDERS' EDITION is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
riehly, adorneC!. with elegant plates in colors, and with 
other fine engravings ; illustrating the most interesting 
exampl es of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dences. city and country, including those of very mod­
erate cost as we]] as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
DeSCriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I4 ar�est (� i l'clI ] n t i o n  of any 
Arcbitectural .publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU UN N  & e o . ,  l>l1 b l i .ber., 
361 Broadway , New York. 

PRINTING INKS. 
Tbe BCIEl'<TIFIC AMERICA l'< is printed with OHA!!, 

IilNFlU JOHNSON & CO.'A INK, rentb and Lombard 
Sts., Philadelpbia, and 47 Rose St., opp. Dnane. Jliew York 
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