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J titnfifit �mttitltt. 
A GRACEFUL ACT OF INTERNATIONAL COURTESY. 

We mentioned in our previous issue that the manu­
script log of the Mayflower had been d�livered to the 
United States through its representative, Ambassador 
Bayard, on an order given in the Consistory Court of 
London. In this issue we present our readers with 
a photographic reproduction of this priceless relic, 
which, in point of its unrivaled historic interest, lIlay 
be said to stand (Illite alone. 

The IlHtnu�cript volume of the log, at the time of the 
petition for its rellloval to the U uited States, formed 
part of the Jibrary of Fulhalll Palace, the residence of 
the BiHhop of LOllllon, and alllOIlg" the prpcP(lents which 
wel·e quotP(1 on Jwhalf of the petition was the case of 
the Library COlllpany of Philadplphia. 'rhis company 
disco\'ered that certain manuscript volumes presented 
to the lihrary ill 1j!)!) formed part of the national 
archi\'ps of (irent Britain, as was proved by the fact 
that. thpy consisted of offieial correspondence which 
bOl·e the I<ign ll Ianual of .JaIlleS I and of Elizabeth. 
The W)lllllleS wpre at once restored to Great Britain, 
and the 1\Inster of the Rolls, Lord Romilly, into whose 
oflicialeare tlIpy passt'd, acknowlpdged the great obli­
gation nndt'r

'
whi!'il the British nation had been placed. 

amI exprpsst'd his conviction that such acts of courtesy 
:Llld friendli"lI!'ss wonl(l tend to draw closer the ties con­
neetillg" the two eonntries. 

The return of the log of the Mayflower to this coun­
try has been llIade with the �ame readiness and in the 
same friendly spirit which characterized the Phila­
delphia transfer, and, if anything, we are placed under 
an even greater debt of obligation than that which 

Lard Romilly acknowledged on behalf of England in 
the previous instance. 'Vithout depreciating in the 
least degree the generous spirit in which the Phila­
delphia transfer was made, it llIay be pointed out that 
the British archives which were voluntarily surrendered 
related to England alone, and had no historical inter­
est to connect them with this country. The records of 
the Mayflower, on the other hand, have naturally a 
great intrin:;ic interest for the English people, as being 
the story of the struggles of early English colonists who 
had the full sympathy of the middle English classes, 
from wh ich they came and of whose sterling qualities 
they were faithful exponents. 

The fact that there was no opposition to the request 
of Ambassador Bayard, and that, after this valuable 
document had been over a century in their undisputed 
possession, it should be so freely surrendered at our 
1irst reque�t, is anothel· striking e\'idence of the friendly 
f!,plillg 1Inselfishly entertained by the English people 
toward this country. 

FREE DISTRIBUTION OF SEEDS BY THE GOVERNMEliT, 

There is a growing agitation against what is known 
as the free distribution of seed by the government. 
The system is too well known to the majority of our 
rt'aders to need any explanation; but for the benefit 
of city residents it llIay be said that the government 
has been in the habit of doling out annually to Con­
gressmen for distribution among their constituents 
about $140,000 worth of seeds. This has been done 
with the expressed object of secU\'in� repor:s from the 
users as to the results obtained. 'Vhatever theoreti­
cal advantage there may have been in the proposal, it 
has failed utterly to produce any practical results, and 
according t.o all reports the experiment has degene­
rated into a positive farce. The United States Agri­
cult

"
ural Departlllent in its report on this subject says: 

"While one purpose of the law was to secure re­
ports from the receivers as to the results of actual 
experiment, the reports actually received did not 
amount to one-hundredth of one per cent of the per­
�ons supplied. A careful review of the department 
rt'l )orts, especially those of the chiefs of the seed di­
\·j,.;ion during the past decade, in which over $1,000,-
000 \\'a� expended for fl·ee seed distribution, fails to re­
veal a �il1�.de instance of benefit to agriculture attribu­
table to tlli� di,triJmtion." In the face of this official 
statellleIlt, OIlP a�ks with no "mall alliount of bewilder­
lllent, why did tl)(' Ia,t agl"icultural 'bilI, which re­
celltly paRsed hoth hOllsos of Congl·ess, contain an 
appropriation of $1;")0,000 for carrying on this palpa· 
ble folly ? If CongTpsslllen ('an see any sound ethi­
cal or political t"P:tROllS for a paternal distribution of 
seeds, why I<honhl they stop just here? Why not ap­
propriate another $150.000 fot" "'p11<1t'", plows and fertil­
izers? As a matter of fact, the SystPIlI is wrong in 
principle a s  well a s  a failure in prarticp, and it  is to 
be hoped that this year will �l'(' ril" last of it. 

• • • 
THE FASTEST VESSEL AFLOAT. 

It is a great triUllll'h for the "rotary impact " form 
of steam engine that the first one of ·this type fitted to 
a steamship should have driven it at a speed far in 
excess of the world's record, yet this is what has re­
cently been achie\'t'd by the t'ngines of the torpt'do 
boat Turbinia. This little vessel of 100 feet length, 9 
feet bealll, and 447f tons diRplacelllent, was built at 
Newcastle, England, specially for a marine trial of the 
compound steam turbine' designed by the Hon. Charles 
Parsons. The Parsons tUl·bine. utilizes the steam in 
t.hree stages and has shown remarkable economy, an 

engine of this type which is at work in the electrio· 
works, Cambridge, England, having achieved 3· con­
sumption of 15·1 pounds of steam per indicated horse 
power per hour. The Turbinia was at first fitted with 
a single engine and screw, and in the trials the "cavi­
tation, " or vacuum formed behind the propeller, was 
such that very disappointing results followed. The 
single turbine was removed and replaced by three 
separate turbines directly coupled to three screw shafts, 
the turbines being respectively the high pressure, in­
termediate and low pressure elements of a triole 
expansion engine. The results were truly remarkable, 
a speed of 29·6 knots being realized. After further ex­
periment to determine the proper pitch for the screws, 
a series of trial runs wel·e made on April 1 of this year, 
when a mean speed of 31·01 knots an hour was realized. 
The particulars of the run wer� as follows: 

Revolutions of engines (mean) • • • . • • • • . • • • • . ••• • • • ••• ••. 2,100 
Steam pres.lIre . . .  . . . . • . . . . . . . .  . . . . ••••. . • . • • • . . • •  . . . •• • •  200 lb. 
Thrust, horse power (calculated).... . . . . • • •• •• • ••• . . •. • . . . 946 
Indicated . . • • .. . . . . . . • • • •••••••••• • 1,576 
Consumption of steam per indicated horse power per 

hour . . . . . . . . . . . . . . . . • • • • • • • • . . . . . . . . . . . . . • . . . . . •••• .  1586 
Indicated horse power per ton of total machinery. . . . . . . •  72·1 

Nine days later the Turbinia realized a speed of 32�4 
knots an hour, thus surpassing the world's record by 
about a knot and a half. This is equivalent to 37% 
miles an hour, or equal to the average speed of many 
so-called express trains. 

• I.' • 
WAR MEASURES IN TIME OF PEACE. 

The naval armor question seems to be getting into a 
state of hopeless entanglement, and the proposal of 
Senator Chandler that the government shall forcibly 
seize the plant of the Bethlehem Iron Company and 
proceed to make its own armor plate therewith !limply 
makes "confusion worse confounded." The law by 
which the government would be enabled to take pos­
session of these works for the manufacture of war 
material is intended to cover cases ot emergency in 
time of war ; but it has never been construed to give 
the government the same right in a period of profound 
peace snch as the present. It is reassuring to learn 
that the bill is likely to receive very little, if any, sup­
port. Secretary Long's letter to Congress relative to 
the bids in answer to the department's advertisement 
of March 10 states that the department did not feel 
justified in accepting or rejecting the bid of the Illinois 
Steel Company, and points out that the government is 
liable to incur heavy expense d ue to the delay in 
furnishing armor for the three battleships recently laid 
down, if some steps are not iIl}.mediately taken to pro­
cure the needed supply. The secretary closes by 
recommending that authority be given' the depart­
ment to make contracts at a price not exceeding $400 
per ton, "the rate recommended by my predecessor." 
This figure was arrived at as being a just price after 
the question had been carefully investigated by a 
board of experts, and under the circumstances it looks 
as though the recommendation of Secretary Long was 
the easiest way out of the deadlock. 

••••• 
HIGH SPEED TELEGRAPHY, 

By making use of the alternating current and special 
designs of receiver and transmitter, two well-known 
American specialists have succeeded in sending mes­
sages over a wire at the rate of twelve hundred words 
a minute, and they confidently assert that between 
three thousand and six thousand words a minute may 
be dispatched by the same system between points that 
are a thousand miles apart. The new telegraphy marks 
a wonderful advance over existing methods. An ope­
rator using the Morse key sends only forty words a 
minute, and by the Wheatstone system about one hun­
dred and fifty words can be sent over a single wire in 
the same time. 

This epoch-marking invention, which, if it fulfills 
its early promise, will rank as one of the greatest 
of the century, is the result of the joint labors of 
Lieutenant G. O. Squier and Prof. A. C. Creho're, and it 
was first announced in a paper which was read at the 
New York meeting of the American Institute of Elec­
trical Engineers on April 20. The paper, with cOI�plete 
illustrations, is published in the current issue of the 
SUPPLEMENT, and it will be found to be one of the 
most valuable contributions ever made to the literature 
upon this subject. 

The new scheme, as we have said, uses an alternating 
in place of a constant current. In the latter, a break in 
the contact of two wire terminals causes the emission of 
a spark; but if an alternating current be broken at the 
zero line, that is just where the alternation takes place 
between a positive and negative wave, there will be no 
spark. The Squier and Crehore device takes advantage 
of this feature and interrupts and restores the current 
at the zero points of oscillation. The operator adjusts 
his instrument until the sparking disappears, at which 
point he knows that its action is synchronous with the 
frequency of the current employed. Hence these gen­
t1elllen have given thei!· telegraph the name of syn­
chronograph. If the Morse alphabet of dots and dashes 
is employed, a brpak in the current lasting from the be­
ginning" of a positive wave to its end would signify a 
dot, and a break lasting from the beginning of a posi-
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J 'itntili' �mtri,an. 
tive wave to the end of the following m'gath-e wave I troops, he only got its money ,-alue and not the pow- I hard, because of the presence of Iron, and it was practi­
would signify a dash. The interruption must last just der. When Washington took command of the troops cally easier and cheaper to treat the nitrous earth found 
half a cycle or a whole cycle, a positive and a negative raised by the colonies he" made the alanning discovery in the caVerns. 
wave together con"tituting a cycle. The intel'vals be- that there was not more powder than sumcient to fur- In order to give some idea of what was once a vital 
tween dots and dashes must also, of course, be either nish each man with nine cartritlges. By great adtlress industry of our country, though now wholly abandon­
half cycles or multiples of a half cycle. this dangerous deficiency was concealed from the ed, I shall briefiy describe the work done at the Mam-

The transmitter in the experiments consistetl of a enemy." (Holmes' Annals, vol. ii, p. 24O.) moth Cave, which lllay be taken as typical'of the rest_ 
narrow wheel with a flat metallic periphery, which was It is remarkable that no American histQry, so far as I This includes what was done at the Salts Cave and 
rotated at a high rate of speed, which was such that it know, tells us whence the robbed and impoverished Dixon's Cave, belonging to the same estate_ Dixon'lI 
was an exact multiple of the length of one cycle. The colonies got their powder wherewith to wage the war Ca"e was, at some prehistoric time, a part of the l\Iam­
current was transmitted to the wheel by two metallic of the revolution. A similar gap exists concel'ning moth Cave. As measured by me it is 1,500 feet long. 
brushes, which were arranged side by side in contact the war of 1�12, when an embargo cut us off from from 60 to 80 fE!\.lt wide, and about 100 feet high. The 
with the periphery of the wheel. It is evident that the foreign supplies. We are told Itbout almost e,-eryt.hing floor of this enormous hall is ridged by eighteen trans­
current would ordinarily flow from one brush through else, but not where we found our saltpeter_ That ques- verse rocky piles some 40 feet high and as many thick, 
the wheel to the other brush; but if a strip of insulat- tion is now answered. cut by passageways for convenience. And e,-ery blOC!k 
ing material were pasted on the wheel in the line of one Among those who resisted the tyranny of Lord Dun- and fragment of those massive ridges was laid there by 
br�sh, every time it came round and passed under that more in stealil1� the 1Ll11l uunition of Virginia were two the old saltpeter miners. By this means they got at the 
brush the current would be broken. A strip of paper young men lIltmed Thollllt.'l Jefferson alld James Madi- peter dirt to be carried outside for further treatment. 
was perforated with holes of various length correspond- son. They wert' not only patriots and statesmen, but The main works, however. were at the entrance to 
ing to the Continental Code, which was used in the ex- were also ca,-e I 11111 tel·s. Al110ng t.he Clt,-es found by the l\Iamllloth CI\\-e. Cart roacls were made through 
periments, and it was carried over the wheel in JIluch Jefferson wa. ... ont! that he named for his friend, .. Madi- the more acce8."ible a,-enUell, and froID the more distant 
the same way as a belt is by a pulley_ Just as long as son's Cave," Im'ated in the Hl'Ottoes Ridge, in which places, en'n from rooms three miles under ground, the 
the brushes were separated by the paper the current also occur 'Weyer's Cave and the Canol of Fountains. negro minel'S brought the dirt in sacks. Hardly a yard 
was intercepted, and whenever the brush reached Major Jed Hotchkiss, the veteran 1I111l> maker and of the eave &<; then known was left undisturbed_ 
a hole and touched the wheel the current was restored. geologist, is my authority for sayin� that l\Iadison's Audubon Avenue was particularly rich in nitrous 
The breaks and contacts were arranged so as to occur Cave was mined for saltpeter durin:: the t·hree great earth_ So was Bat Avenue, near the end of which il 
exactly at the zero point of the alternations, as ex- wars, of the revolution, of 1812, anll of the rehellion- the Cre"iee Pit, the ugliellt black hole mortal e,'el 
plained above, so that no sparking occurred. probably the only cave on the contilll'n t of which that looked into, and at whose bottom the men thought 

The receiver was the polarizing photo-chronograph can be said. But Jefferson founll 1II11ny otlll'l' and there must he a nitrous mine. The story has been 
which Messrs. Squier and Crehore designed for use in richer saltpeter caves, which he describes in his" Notes oft.en told of the miner's lamp dropped into that black 
timing the flights of projectiles. This ingenious in- on Virginia," page 44. He says that oue of the largest Cha."lll, and the sprighUy negro let down as an ani­
strument was fully described in a paper contributed to was on Rich Creek, a branch of the Kanawha, from mated plUlllmet, who brought back, not the missin� 
the SCIENTIFIC A:\iERICAN SUPPLEMENT by these gen- which more than eleven thousand pounds of niter htnlJl, hnt. It mar,-elous story whose truth was con­
tlemen and published in the issue of January 2, to were obtained. Others were on the Cumberland River, fil'lIll'd thh·ty )"I'al's later by the discovery of the so­
which our readers are referred for the full details and and at least fifty were in the Greenbrier Valley, in one called Egyptian 'felllple. The Gothic Avenue was also 
ill ustrations. The current in this instrument passes of which Jefferson found the typical megalonyx made diligently worked. 'fhe shO\'el and pick were plied 
through a coil of wire which surrounds an instrument famous by Cuvier. His account is all the more from room to room of thl' 1I1ain cave, and out through 
called an "analyzer." A ray of polarized light from valuable because written while the war of the reyolu- the windings of the Blu!! I'Ipring A\'enue. Abundant 
an arc lamp passes through a series of lenses, and tion was going on, and thus showing us whence the aboriginal relics were found. 
when no current is flowing the analyzer is in such a patriots obtained their means to carry it forward. To The nitrous earth thus collected was put in hoppers 
position as to shut out the ray. When the current a limited extent gunpowder was seized from the enemy, with each a capacity of firty bushels, and which are 
passes through the coil thp. plane of polarization is 1'0- and a few pounds of saltpeter were made from excaya- still to be seen in the rotunda alld \'icinity, a few hun­
tated in such a way as to permit the light to pass tions under old stables, and by artificial processes, but dred feet within the cav,', whel'e may also be seen the 
again, and the very rapid flashes of light are recorded the bulk of it undoubtedly came from the caves of pumps and double set of wooden pipes, one set to 
upon a photographic plate. Virginia. bring water from the cas('udt' at the mouth of the ca,-e 

The paper of Messrs. Squier and Crehore closes with Kentucky was originally set off from Augusta County, and the other t.o ('on\"er to t.he surface the liquor ob­
a suggestion as to the changes that will be effected by Virginia, as Kentucky County, in 1776, and was made a tained by solution frOlll the hoppers_ The floors of the 
introducing a telegraph postal system. It is estimated, State in 1792. Among its early settlers were strolling latter were peculiarly groo,'ed to allow the saturated 
for instance, that it would require only two lines work- chemists who knew of the caves in the Greenbrier Val- water to run into the basins, whence it was pumped 
iug on their system, if they were in continuous opera- ley and elsewhere, and hunted for similar ones in the out to the great iron boilers. 'Vhen the lixh'iated 
tion, to handle the entire postal business between New newly organized State. They were richly rewarded. ea.rth had been exhausted, it was cast aside and a new 
York and Chicago, which amounts to about 40,000 let- Under ledges, in "rock houses" and " rOI'k ca. ... Ul·S." cbal'ge put into the hoppers. These piles of indurated 
tel'S daily. By the present system it takes three days they found solid masses of niter weighing fl'om 100 to earth extend for a. lon� distance like miniature moun­
to receivp. a business reply between the cities named, 1,600 pounds. Previous to 1800 there had beel l foulld 2l:I tain chains. The Iiqllor, after suftlcient boiling, was 
but by the aid of machine telegraphy working at the saltpeter caves in Kentucky, from which more than poured into another set of hoppers containing wood 
rate of 3,000 words a minute, a letter could be sent and 100,000 pounds of saltpeter had been obtained. Thelole ashes. whence, by ftItration, a clear solution of the 
a reply received on the same day. facts led Dr. Samuel Brown, of Lexington, Ky., to make uitrate of potash was obtained. This was again boiled 

Our readers will recognize in this proposal some of a journey of 1,000 miles on horseback, in 1806, in order down to the right condition for crystallization in 
the fea.tures of the Delany system, and the inventors to lay them before the American Philosophical Society troughs, whence, after twenty-four hours, the crystals 
of the "synchronograph" have given very generous at Philadelphia. He closed his able paper, probably were taken and packed for transportation. 
credit to this ingeniolls system in the course of the the first of its kind, with these words: "A concern for The proportion of ashes to be used to the nitrified 
paper under discussion. the glory and defense of our country should prompt liquor was a source of much perplexity. Too much 

• '. • such of our chemists as have talents and leisure to in- would" kill " the saltpeter, and too little would lea,-e 
OUR SALTPETER CAVES IN TIME OF WAR. vestigate 'this interesting subject. I suspect that we it .. in the grease;" and in either case the salts would 

BY HORACE C. HOVEY. have much to learn with regard to this salt, so valuable have to be run through the hopper again_ Ashes from 
Saltpeter, literally rock salt, chemically potassium in time of peace, so indispensable in time of Wal·. .. The oak are three times as rich in potash as those from pine; 

nitrate, also known as niter, is remarkable for storing time of war was nearer at hand than he Il1a�- have nnd only half as rich as those from elm or maple. Best 
oxygen in a solid form. One volume of it has three thought, for it burst upon us in 1812, and we were cut of all were the ashes made by burning the dry wood in 
thousand times as much oxygen as a like volume of at- off from foreign supplies. Dr. Brown had t'stima.ted hollow trees, two bushels of which, according to Dr. 
mospheric air. At a certain degree of heat this im- that what he termed the Great Cave contained 1.000,000 Brown, were equal in strength to eighteen of oak ashes. 
mense quantity of oxygen combines violently with pounds of saltpeter ; Scott's Cave, 200,000; Da,-i!;'Ca,-e, It is stated that "the contract for the supply of the 
carbon, thus forming carbonic acid gas, and also set- 50,000; three others not named, 30,000. Since then the fixl'<1 alkali alone for Mammoth Cave, for the year 1814, 
ting free a quantity of nitrogen. GunpOWder contains Mammoth Cave has been discoverp.d, and the Wyandot wns $20,000." That, if correct, gh-es us an idea of the 
about 75 parts of niter to 15 of charcoal and 10 of sul- Cave and others in Indiana, and the niter fever almost. extent to which saltpeter 'vas manufactured here in the 
phur. If ignited in vacuo, the powder quietly resolves rivaled the subsequent gold fever of 1849. We have the days when Gratz and Wilkins carried on the business 
itself into gas. But in the chamber of a gun, behind a authority of Flint's Geography for the statement that, exclusively for the Philadelphia market_ 
ball, it explodes with energy and hurls the missile with during the war of 1812-15, the annual yield of manu- Many curious facts might be added as to the ant.i­
deadly effect. For this reason saltpeter is essential to factured saltpeter from Kentucky alone was 400,000 septic and sanitary \" alue of the atmosphere in Mam­
any nation engaged in warfare. pounds, besides what was made in IllIliann, Tennessee moth Cave, which is both chemically and opticallr 

Edward Rawson was the first to attempt the manu- and elsewhere. Part of this was used at home; but pure. except as tainted by torches. None of the deep 
facture of gunpowder in the New England colonies. In most of it was carried by ox carts, or on pack mules, pits contain foul air_ Indeed, the interior air is purer 
1639 the General Court of Massachusetts granted him across the Alleghanies to the seaboard to be used in than that which is exterior, showing that its puritr is 
five hundred acres at Pequod, "so he go on with the making gunpowder. not due to ,'entilation. but probably to the disengaging 
business of powder, if the saltpeter come." By act of The term "saltpeter caves" is a misnomE'r only jUl'lti- of free oxygen in the fomlation of the nitrate of lime, a 
June 14, 1642, all towns and families were ordered to fied by the general usage. That which is found in these theory advanced by Professor Silliman_ 
promote the manufacture of saltpeter. But nothing Cl\ves, and which is colloq n ially called .. peter clirt, " is In time of peace it is cheaper to import saltpeter frolll 
was accomplished, and in 1648 the General Court voted soil impregnated with the nitrate of lime, whereas true Chile, India and elsewhere than to make it at home_ 
to indemnify Rawson for his losses in the experiments saltpeter is the nih'ate of potash. But when the Southern Confederacy was cut off by the 
made. I am indebted to Mr. R. N. Toppan for this Prof. W. B. Rogel'S holds that the "peter dirt" is blockade of all its ports, it resorted to the caves of Vir­
authentic information, not found in local histories. derived clirectly from the o,-erhanging rocks. which ginia. Tennessee and Alabama, particularly to the 
Rawson was deputy from Newbury, and secretary of agrees with Dr. Samuel Brown'" obser,'atioll t.hat the great Nicojack Cave, near Chattanooga, for the means 
the colony. water trickling from rocky cre,-iee" has the sallle prop- of making gunpowder, the process being substantially 

At the opening of the revolutionary war the mili- erties as the liquor got by Iixh-iatillg the ea,-e clay_ like what has already been described. 
tary stores of New England were mainly kept at Dr. Brown says: .. The nitric acid is formed within the It is IItrange that these interesting materials of Amer­
Quarry Hill, near Medford, Mass, where they had two caves and is condensed upon the rocks, the lime of ican history seem to have compietely escaped the at­
hundred and fifty barrels of powder, which was seized ,vhich it dissolves." tention of our best historians. It is certainly of historic 
by the British on September 1, 1774. The act set the The fact seems to ha,'e been generally overlooked moment that, when the fate of the nation trembled in 
country aflame, and stirred the indignation of Burke, t.hat the strata of sandstone overlying the cavernous the balances, the mineral contents of our numerous 
Pitt and Fox. After the news from Lexington and limestone is rich in niter. It was from this source that caverns enabled a waning force to gather Ilew st.rength, 
Concord, in 1775, the colonies were sconred for powder, the first supplies of Kentucky saltpeter came. The and to prolong ,var far beyond what would otherwise 
and. less than sixty-eight barrels were found. New process was to blast the sandrock and break it into have been possible. We doubt if victory could have 
York had but one hundred pounds. Lord Dunmore small fragments for the boilers, thus getting niter been won in the war of the revolution, or in the wal' 
had seized the entire supply in Virginia., and when directly without the aid of lye. The reason it was of 1812, without the aid of the saltpeter caves of Vir­
Patrick Henry demanded its restoration at the head or given up was that the best sandrock was extremely ginia. and Kentucky. 
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U IJ[plU)VED SIOO CONSUKIlfG FURNACE, 

The accompanying illustrations represent, in side and 
transverse views, both partly sectional, a furnace which 
is designed to entirely abate the sUloke nuisance, com­
pletely destroying all smoke and gases, while also bei ng 
a great economizer of fuel. It is likewise especial ly 
adapted to consume the foul air and odors genel'ated 
in the cremation of garbage in gas works, slaughter 
houses, l imekilns, and all factories and places where 

SIITH'S SIOO CONSU)(ING FUR­
NACE-CONDEXSIlfG UD GASIFY­

ING CHADER. 

objection a b I e  
o r dangerous 
gases are pro­
d u c e d .  The 
i mprove IU e n t 
h a s been pa­
tented by S. G. 
Sm ith , of No. 
1 0 8 F u l t o n 
S t r e e t, New 
f o r k  C i t y .  
The opening at 
t he side of the 
a s h p it. , a s  
shown in the 
large view, is 
connected with 
a suitable air 
blast, to insure 
a n abundant 
supply of air 
for t h e  f u e  1 

burning on the grate, the products of comhu!ltion 
passing over the bridge wall and backwal'd bet ween 
pendent box-shaped water legs corl llected by t r'ans­
verse tubes, and also down around tilt' I JlIld drum, 
and upward to the rear of the bo i lel', alJd t hence 
forward to the smokestack. The feed water is 
taken in from the front tll l'ough a pipe fOl'llled in 
double cur\'es in t he top of t he fire box, and is thence 
passed through the pendent water legs and their 
transverse pipes, and through the Illud drum, thus pro­
moting a rapid circulation and causing the water 
to be heated to a very high temperature before 
it is fed to the boilers, the water being also puri­
fied and incrustation IH'e\'ented, as the sediment 
settles in the mud drum. In adll it ion to these features 
for promoting efficient combustion and the heating 
and circulation of the feed water, this fUl'nace is pro­
vided with a special condensing and gasifying cham­
ber which sUrJ'ounds the forward end of the boiler and 
into which foul ail', smoke, ga.'<es, etc. , to he consumed 
may be passed by means of a pressUl'e blower, whether 
they be drawn from the stack or from any other 
source. The foul air and gases, etc. , are passed into 
one leg of this chamber, as shown in the small view, a 
jet of steam cOlllluingl ing with the air and gllses i n  
their course around t h e  boiler to the point o f  dh;charge 
from the apertures over the grate bars, in t he brillge 
wall and in one of the side walls of the furnace, By 
this means complete control may be had of all the 
products of comhustion which might otherwise be 
wasted at the stack, and all foul odors froIU any source 

J c itntific �lUtricl •• 
DIOIcovf'ry .... T .. If'OIc .. plc Dayll((ht M.eteor •• 

Prof. William R. Brooks, d irector of the Smith Ob­
servat()r�·. at (ieneva, N. Y. , made an lexceedingly in­
terestillg obser\'ation on Thursday afternoon, April 29, 

While making daylight observations of the planet 
Mercury, then at ibl greatest elongation eastward from 
the S U II,  he disco\'el'ed a flight of telescopic meteors 
(>a&:ilJj.t through t he field of the large telescope, This 
was bet ween tlu'ee alJ(I four o'clook, and the suu was 
sh in ing bl'i l l iantly. 

The flight lusted about half an hour, in which time 
over one h u ndred were seen, 

The m eteor,.; were as bright as Vega, or other bril­
liant stars, when seen through a larj,te telescope, in the 
daytime. The di rection of their fl ight was toward the 
sun , 

.. . . t .. 

Selen('e Nol (,lf. 
In con nection with the gel Jel'al meeting of the 

Verein Deutscher StI'assen- lIllll Kleiu lJahnverwaltun­
gen, wh ich will be held i n  HambUl'g August 6 and 7 
1
"
lext, a street l'ailway exhibition is intended lasting 

frolll August 5 to !J. 
At a recelJt meet ilJg of a German engineering society, 

according to t he �Iech'ical World, the topic of the 
evening wa." :  " I %'kt l'oautomatischensicherheitspatent­
eisenhah naborthllert·lJ vel·schluss. " It must have been 
an interesting subject. 

The famous Victor Emmanuel gallery at Milan is 
lighted in the evenings with rows of many hundred 
��s jets placed near the top, and the method of ignit­
ing t hese was an important question, says the Pro­
gressive Age. It was finally solved by using a miniature 
electric locomotive running on a track pa.'Ssing close to 
the burners. This locomotive carries an alcohol torch, 
and is made to run rapidly over the whole circuit after 
the gas has been turned on " 

It is announced from the University of Geneva that 
Prof. Dussaud has invented an apparatus to enable 
the deaf to hear. The microphonograph magnifies the 
human voice in the same way that a lens magnifies. It 
is simply a telephone connected electrically with a 
phonograph, but a far more sensitive phonograph than 
Edison's ordinary model. A battery of one cell to sixty 
according to the degree of deafness, is used. Of course, 
the apparatus is useless in the case of absolute deafness, 
but such an infirmity is far rarer than is suspected. 
The London correspondent of the New York Sun, who 
describes this invention, says that 95 per cent of so­
cal led !ltone deaf persons can be made to hear and 
\\Iulel'staml hy I >ussaud's invention. Prof. Dussaud is 
preparing for the 1900 exhibition an apparatus which 
wi ll enable 10,000 people who may all be deaf, in the 
common acceptance of the term, to follow a lecture. 

When mine host in the ideal country inn, which ali of 
us seek but none of us find, brings up a bottle of 
crusted wine covered with cobwebs and dust, this out­
ward and visible sign is taken as convincing evidence 
of age. We grieve to have to record that the trust may 
HOW be misplaced. A bulletin (No. 7) of the Division 
of Entomology of the United States Department of 
Agriculture says that in France and Pennsylvania an 

industry has recently sprung up which 
consists of the farming of spiders for 
the purpose of stocking wine cellars, 
and thus securing almost immediate 
coating of cobwebs to new wine bottles, 
giving them t.he appearance of great 
age. This industry is carried on in a 
little French vil lage in the Department 
of Loire, and near Phi ladelphia, where 
Epeira vulgaris and N ephila plumipes 
are raised in large quantities and sold 
to wine merchants at the rate of ten 
dollars per hundred. This application 
of entomology to industry is one which 
wil l  not be h i ghly commended. 

[MAY 8, 1 897, 
U EFFICIENT cm)(HEY COWL, 

'I'he illustration represents a simple and inexpensive 
chimney cowl, designed to readily accommodate itself 
to the wind, no matter in what direction it may be 
blowing. The device has been patented by August 
Hirschel, and is being introduced by W. H. Boat­
wright, p, 0, Box 2296, New York City. Fig. 1 shows 
its application, Fig. 2 being a sectional view. The 
slllokepipe has at its upper end an outwardly and 

HIRSCHEL'S CHI)(HEY COWL, 

downwardly extending flange, and within the pipe are 
two brackets forllling bearings for the lower pOl'tion of 
a spindle which forms a pitot for and support� upon 
its upper end a conical cap. The pivot end of the 
8pindle is received in a socket bearing on the inner 
side of the cap, the bearing being made of tough glass, 
porcelain, china, or other material of a character not 
likely to becollle quickly worn. To permit the cap to 
rise slightly, or yield a trifie to the force of the wind, 
without rising enough to caU8e the spindle to leave 
its bearing, chains lead down from the inner face of 
the cap to a ring loosely mounted below a collar or 
flange on the spindle. By this arrangement the cap 
will be tipped to the side presented to the wind, as 
shown in Fig . 1, until its lower edge engages the coni­
cal flange on the top of the 8mokepipe, and the 
wind will be deflected to either 8ide and prevented 
from passing down the slllokepipe, the cap remaining 
balanced on the spindle when there is no wind, 

• I e  . ..  
THE HALL BRASS PIPE WRENCH, 

A wrench especially adapted for use on brass or 
nickel plated pipes, and with which the pipes may be 
turned without bruising or scarring them in the least, 
is shown in the accompanying illustration, and is being 
placed on the market by the Walworth Manufacturing 
Company, 18 Oliver Street, Boston. BU8hings for the 
dift'erent sized pipes, as 8hown in the small figures, 
are placed between clamping blocks, the inner one of 
which has limited movement within a yoke piece, 
through a screw threaded opening in one end of which 
extends the screw threaded end of a handle rod, by 
means of which the bU8hing may be clamped upon a 
pipe and any desired amount of friction applied by 
turning the handle. The clamping block8 are finished 
true and smooth, and with the tool is furnished a set of 
bushings for dift'erent sizes of pipe. The end block is 
held in place by a slot and pin in the yoke, but may be 

THE HALL BRASS PIPE WRENCH, 

SKITH'S DEODORIZER UD S)(OO CONSU)(ING FURNACE, 

Profes:,<OI' Forbes, who had just re­
turned fWIll \V ad y Haifa, expresses a 
h ighly faWll'ahle opinion with regard 
to the ut i l izat iol J of the power of the 
cataracts for genel'at ing electricity, and 
considers the general circumstances 
of Egypt exceptional ly well adapted 
for its use as moth-e power, says a 
cablegram from the Cairo corres- · 
pondent. of the Times. Irrigation 
could be extended as well as cheapened 
by the saving in cattle, and especially 
in coal, which becomes enormously 
dear in Upper Egypt, owing to the 
expenses of transport from Alexandria. 
Professor Forbes considers that tllt' 
cat.aract power would be available all 

ellsi ly sl ipped in and out. The friction of this wreuch 
is said to be so perfect that it can be used UpOIl the 
most highly polished pipes without inj uring thelll in 
the least, while it call also be applied to threaded 
brass nipples without injuring the threads. 

way be destroyed at the same t.ime that the efficiency 
of the furnace is increased and a very considerable 
saving eft'ected in fuel, 

• .  e . •  
A VERY fine specimen of an egg of the great auk was 

recently sold by auction in London. Bidding began at 
tOO guineas and reached 280 guinea.s, at which price 
the egg was secured by Mr. T, G, Middlebrook. 

the year round for workin� the rail­
way, cotton ginnin� mills, sugar factories, irrigation 
machines, .etc., also that it could be supplied over 
distances of several hundred wiles at a cost much 
below t.hat of coal. Professor Forbes has jU8t left for 
England, but will return in September to make a com­
plete survey and present the government with a project 
for utilizing the electricity to be generated at the Nile 
cataracts. 

• • • • •  
THR Pint�h system of gas lighting has now been in­

trodu('..ed in the Sixth Avenue trains of the Manhattan 
Elevated Railroad, in New York ; three hundred cars 
have been e(luipped with it. It is a complete success, 
and a vast improvement over the old 8ystem of light­
ing by oil lamps. It took - ilOJue year8 of newspaper 
agit.ation, supplemented by an act of the legislature, 
however, to compel the company to make the change, 

© 1897 SCIENTIFIC AMERICAN, INC.



MAY 8, 1 897.]  
A NINE HUNDRED DOLLAR BICYCLE BRIDGE. 

Wherever you find a body of wheehuen, there you 
may count upon united support for road reform. Pio­
neer work is always difficult and expemdve, and calls 
for a good deal of persistence to insure recognition. 
Tbe bicycle craze has now penetrated every part of the 
country. The army of riders has invaded the South, 

The Phonocraph In Court. to and obtained from Superintendent Smith, of the 
A C8J!e recently came up in a New York court where Park menagel'ie, the services of the big elephant 

an owner, suing for damages from a railroad company Duchess, who was led to the place where Jewel 
for injury dontl his property by the noise of passing was fastened. The two elephants trulllpeted as 
trains, sought to introduce the phonograph, and thus they callie in sight of each other, and then became 
give to the court direct and practical evidence of the friendly, Jewel consenting, in a few minutes, to IIC­
suund vibrations caused by the locomotives and cal'SI company Duchess to the menagerie, where the ele­, phants were both led without further trouble. Th(' 

I tractability of Duchess has heretofore been of service 
on llIany occasions, where her great strength has been i found advantageous in moving many articles. It 

� was only a few days ago that she was brought out to 
move a heavy truck that had become stalled by tbe 
wheels sinkiug in a bad place in the road, a matter 
which presented no difficulty when Duchess, led by her 
keeper, placed her great head against the rear of the 
truck. 

.. . . . .. 
Vtlllzat ion of Bu rned Out Eleetrie LamplI. 

It has, so far. says I ndustries and Iron, London, 
provell a fru it less task to attempt the renewal of burnt 
out incandescent electric luulps. Yet there appears to I be some econolllic fallacy involvell in the dest.ruction 
of what is, except in olle slllall, if important, particular, 
a perfect piece of apparatus. It is stated that an 
American firm Im\-e now succeedell in maki ng a com­
mercial Sl1cce;;s of a process for renewing burnt out 
lamps, wh ich renders possible the use of the old bulbs 
at a very slight expense. By the Jlew llJethod the col­
lar or base elll} of the lamp is not dist urbed, the old 
filament llt' inlr I'ellloved, anll the npw one placed 
thl'Ough a �mal l hole in the lamp bulb made by remov-

A BICYCLE BRIDGE AT TACOMA, WASHINGTON. 

! i l lg  the t i p. The slllall hole is subseq uently closed 
exactly ill the sal l ie manner as in the cru;e of the new 
lamp, leaving nothi l lg to indicate ill the finished re­
paired lamp that it hall e\'e1' been ope.-Ied. It is stated 
that sOIlle 400,OO{l la l l l p� have been repaired by t h i s  
method, the filaUlPl l t  heh lg i nsel·ted through the small 
hole referred to hy It �k i l l t'ul tw ist of the hand, and 
secured in positin" hy It !;pecial carbon paste. The 
black deposit on t l w  in!; ide of the bulb is removed by 
fitting the lamp to It holder, and re\'olving it in a gas 
furnace ; while, ill l lllt!tliat.ely fol lowing this operation, 
a small glass tub!' is fused to the opening made in the 
bulb, through which the lamp is exhausted. When 
this has het'll  dOlle. and t he last h'ace of air and gas 
absorbed, a blowpipe flallle is d irected upon the throat 
of t he tube, which is melted into It point exactly in 
every respect a countel'part of the original lamp. 

East and West, carrying the desire for bettel' roads into 
every rural hamlet, so that it reall y  seems as though 
the future ()f good roads was assured. It is very satis­
factory to note that the good roads movement is not 
confined to the East, but is very largely in evidence in 
the far West. 

We present an engraving of a cycle bridge at Taco­
ma, Washington. We are indebted for the photograph 
as well as the following particulars to Mr. E. Irving 
Halstead, �retllry-t�ea.surer . �f tile:: 'YashingtonJ divi­
sion of the L. A. W. 

Many people from the East visit Tacoma every sum­
mer. A good proportion of them are wheelmen, and 
they were surprised to learn in the early part of 1896 
that the Wheelmen's Association had decided upon the 
bridging of the gulch in the southern part of the city 
which leads to the good roads beyond. The nature of 
the riding district makes the bridging of the gulch 
of more importance than the casual visitor llIay imag­
ine. The opening of the elevated cycle path, which 
had been buil t the preceding year, was the means of 
lengthening the cycle path, so that the riders have 
now four miles of excellent cycle path from the bridge 
direct to prairie roads. Since the completion of the 
bridge, which is the largest cycle bridge in the world, 
the wheelmen cannot understand how they managed 
to get to the prairie roads by the inconvenient old route. 
Many of the citizens were opposed to the building of a 
cycle path. There was an argument as to how the bi­
cycle lleense 1lI0ney should he expended, and it was 
finally ' decided to construct the bridge. Some few 
hundreds of the wheel men objected to the license be 
ing enforced : but they soon saw the benefits derived 
from the levy, and to-day there is not one of the 2, 500 
wheelillen who objects to the payment of the $1 per 
annulll license. 

The length of the bridge at the roadway is 330 feet, 
the height 110 feet, the width at the top 12 feet, the 
width at the bottom 50 feet. The trestle is built of 
8 X 8 timbers thor.oughly braced, the bents being 20 
inches apart. The total cost of the bridge and ap­
proach was $984. 50. 

'fhe management of the local road improv�ments at 
Tacoma is admirably divided between the Wheelmen's 
Association and the L. A. W. The former attend to 
all the improvements within the city limits and the 
L. A. W. officials take care of the outside work. The 
road committee is now at work with new propositions 
for the convenience and accommodation of the ridel's, 
and, as a result of their labors, there will be several 
small bridges built in Tacoma. Those constructed un­
der the supervision of the L. A. W. will bear neat h' 
painted signs. The wheel men of the district desire t� 
demonstrate their banding together for concerted ac­
tion. The bridge is a fine example of what good re­
sults a little money j udiciously expended could pro­
duce. It should be an incentive to those interested in 
good roads to prosecute the work. 

4 4 . ,  .. 
THE Paris Fire Brigade authorities are said to bE'! 

quietly carrying out some trials with a hose van pro­
pelled by means of a ,petrolelllll motor, 

as they were propagated in the apartments of the 
plaintiff. The court did not finally rule upon the ad­
missibility or non-admissibi lity of ,"uch evidence, hold­
ing the point open for further consideration as tbe case 
progressed. 

____________ .. �I�.� . .. ------------
GOOD WORK IN CHIMNEY MOVING. 

Tbe accompanying illustration is made from a pho­
tograph which represents the recent su('cessfnl moving 
of a lal'�e chimney owned by the Manham:et Impl'o\'e­
ment COlllpany, at Manhanset, Shelter Island, Suffolk 

County, N. Y. The chimney is 85 feet high and 'j feet 
square at base, with outer and inner walls 8 i l lches 

thick ; it weighs nearly 100 tons. It was moved ahout 
950 feet over very rough ground and quite a grade, hoth 
up and down. The piatnre shows clearly the construc­
tion of the cradle trusses, etc. The cradle rested 011 
two skids greased on the u nder side and sliding on 

greased blocks. The pur-
chase used was a chain 
capstan, and one horse at 
180 fold, and the time occu­
pied in loading and moving 
was only nine days, with 
the labor of only four men 
besides the contractors, 'V. 
H. & C. P. Topping, of 
Bridgehampton, N. Y. The 
chimney was placed on its 
new foundation without a 
particle of harm. This is 
the second chimney of the 
above description moved 
by the same contractors. 
The first one was 52 feet 
high, at Bridgehampton, 
and in both cases the work 
was completed without ac­
cident. 

.. . ... 
Two New York 

Elephant ... 

• • • 
Tile Evol u t io n  of t ile ,\ lllt'rlc' a ll Lot'omot lvt'. 

Attention is called to the fact that a vel'y important 
series of papers on " The Evolution of the American 
Locomotive, " by Mr. Herbert T. WalkeI', is now COIll­
pleted in the SCIEXTII.<'IC AMERICAN SUPPLEMEXT, the 
numbers being 1112, 1113, 1 1 14. The excellence and 
hbtorical accuracy of the drawings render the series of 
uniq ue interest. 

Among some an imals re­
cently received at t he Cen­
tral Park, New YOI'k, was a 
big elephant namell Jewel. 
As the eleplmllt was being 
taken throl1p:h t he streets 
to the Pal·k. accom pan ied 

by a crowd of people at a 
respectful distance. and 
with her legs so chainell 
that she could take on l y 
short steps, she stopped 
and attempted to turu 
back, draggi ng her keepel' 
a little distance, until he 
stopped her retreat bv 
tying her to an electri� 
light pole. Thus leaving 
her in charge of an attend­
ant, the keeper hastened .OVIBG A OHDmEY AT .ANHANSET 11. Y. 
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THE OW YOU AIm LOlIa I8LAlm BlUDGE, OW 
YOU CITY. 

We present in this issue an illustration of the great 
steel cantilever bridge by which the Long Island Rail. 
road Company expect!! in due course to run its trains into 
New York City, and thereby add to the transit facili­
ties of Greater Xew York. As our readers are· doubt· 
less aware, the �ew York Central and HuWion River 
Railroad is the only one of the trunk lines that posses!ieS 
a tel'minus on Manhattan Island, and illl able to land 
its passengers in the heart of New York without the 
inconvenience of a ferry trip across either the HuWion 
or the East River. Except the New York and New 
Ha,'en Railroad, which has running privileges over 
the tracklll of the Xew York Central, all the other com­
panies are compelled to place their termini on the 
shores of New Jersey or J..ong bland, and subject their 
patronlll to the delays and greater or less discomforts of 
ferry travel before they reach the metropolis itself. 
It was only a question of time before the problem of 
reaching Manh�ttan Island either by bridge or tunnel 
should be agitated, and at the present time there are 
three schemelll 011 the New Jersey and three on the 
Long blaud IlIide for making a through rail connection. 
Two mammoth suspension bridges ha,-e been designed 
to cross the H udson River, one at }'ifty-ninth Street 
and the other at Twenty-third Street, and about a mile 
and a half below Twenty-third Street is the well known 
HudllOn River tunnel, which has been constructed for 
three-quarters of the distance beneath the bed of the 
river. It is aLso PI'OPOsetl to make rail connection by a 
tunnel from the lower end of tbe city to Brooklyn, and 
by two bridges, the East River Bridge from Delallcey 
Street, New York, to a terminus near Broad way, 
Brooklyn, and the New York and Long I.,;lnlld BI'id�"'e, 
which forms the subject of our front puge illustl·ation. 
Although all of the above mentioned schemes l\re pri­
marily intended to give an all-rail con nection with Xew 
York City, the bridges will in e\'clry case make ample 
provision for vehicular and pedestrian traffic, and wil l  
thus form important thoroughfll.l·es to l ink together 
the street systems of Greater X ew York. 

The bridgtl now under considerat ion will carry the 
tracks of the Long Island Railroad Compan y into Xew 
York City, which it will enter betwl!t!n liixty-fourth 
and Sixty-fifth Street!!. A great terminal station will 
be built on Manhattan Island which will cover the ell' 
tire block bounded by Second and Thil'd Avenues and 
the streets above mentioned. The station will be 610 
feet long by 200 feet wide, and the platforms will 
be 54 feet abo,'e the street level. The basement will 
be occupied by the machinery for ele,'ators, etc. , and 
by a large cold storage plant, the space de,'oted to cold 
storage alone comprising 480,000 cubic feet. On the 
ground fioor there will be stores, a large restaurant, and 
a central hall OO by 70 feet, facing which will be six large 
elevators, each ha\'ing a floor space of 150 square feet. 
Behind the elevators will be two express rooms. A 
covered carriageway will lead from Sixty-fourth to 
Sixty-fifth Street. The space from the carriageway to 
Second Avenue will be given up to a market. The 
second floor will be at the same level as the platforms 
of the elevated roads on Second and Third Avenues. 
It will contain a large entrance hall 50 feet by 150 feet, · 
several large restaurants, and a number of spacious 
galleries from which it will .be possi ble to look down 
upon the market below. Above the entrance hall on 
the second floor will be a waiting room, 80 feet by 175 
feet, and the various ticket and telegraph offices and 
bureaus of a large terminal station. Outside the wait­
ing room will be a broad platform extending to the 
track buffers. There will be twelve tracks in the 
station, and the whole will be covered by a lofty 
roof, carried on arched steel trusses, in which liberal 
provision will be made for lighting and ventilation. 

Outside the station the twelve tracks will converge 
to a massive four track steel viaduct, which will be of 
standard construction, �d will be built parallel with 
the streets and through the middle of the blocks until 
the portal of the great western cantilever is reached. 
The viaduct ,,"pproach on the Long Island side will be 

. about a mile in length, the street grade being reached 
. probably at Hulse Street and Middleburg Avenue, 

The problem of crossing the East River at this point 
is greatly simplified by the existence of Blackwell's 
Island in the middle of the river. By locating two 
piers on each side of the island, and placing the can· 
tilever piers close to the bulkhead Jines of New York 
and Long Island, it has been possible to reduce the 
length of the channel spans to 846 feet, the intermedi 
ate span across the island being 613 feet in length. 
The bridge is built on the cantilever principle, and in 
its outline it will remind our reade:-s of the high level 
bridge across the Hudson River at Poughkeepsie. The 
likeness is merely one of general outline, for in respect 
of weight and size the present structure will easily out­
rank every bridge of the kind in America, and, with 
olle exceptio�, in the world. The Forth Bridge, in 
Scotland, is the largest cantilever structure in exist­
ence, its two channel spans being 1,710 feet in length, 
and it is likely to remain forever the longest, for the 
reason that when the distance to be bridged exceeds 
1,200 feet it is found that su1llcient rigidity can be ob· 

tained in a stiffened suspension bridge-a type that 
costs considerably less than the cantilever, especially 
in bridges of exceptional length of span. 

The bridge is made up of two cantilevers, each 500 
feet long, one on the New Y:ork and the other on the 
Long Island side, a deep parallel truss across the 
island with overhanging cantilever arlllS at each end, 
and two intermediate spans, each 350 feet long, sus­
pended above each channel. Perhaps the most strik­
ing, and certainly tbe 1110lllt handsome, feature will be 
the six massive piers which carry the stl·uct ure. Four 
of these will practically carry the whole of the weight, 
the end piers being used as anchorages for the inshore 
arms of .the end cantilevers. 'l'he four channel l'itlrs 
measure � feet by 83 feet at the base, and will be 
carried up to 135 feet above high wutel', t he requh-e­
ments of the War Department cal l iug for II. clear bead­
way of 135 feet below the bl'iligtl ltt high water. The 
foundations are carried down to solid r(J(lk, which has 
been found at from 20 to 00 feet below mean tide. As 
will be seen from the illusb'atiou, they are of very mas­
sive appearance, the four chanuel piers containing 
810,000 cubic feet of Connecticut gl'anite, and the two 
anchor piers 216,000 cubic fl!t!t of the same material. 
It was originally i utended to cal'ry the piers up solid 
frolll fou udatioll to capstone, but SUht'l'(l uently the 
design WIUI chuu:..red lIy piercing the ceuter with an 
arched opening-II. IIlmlificution which will  add greatly 
to the architectural appearance of the whole struc 
ture, 

The trusses will be of the well known pin connected 
Pratt type with divided panels. They will be placed 
00 feet apart and the space between them will be 
occupied by fOllr lines of track, those which are laid 
next the t russes being used for local trains and the 
other for t'xI"'el<s service. The floor system will be of 
t he stalUllI.I·d type, consisting of deep plate steel floor· 
Ueams, rh'eted at their ends to the posts and vertical 
ties, w ith plate stringers, riveted to and between the 
f1oOl'beaI1\l! aud extending the full length of · the bridge 
beneath t he rai ls. 

On the outside of each truss is a wagon way and a 
t'ix foot sidewalk, the sidewalk rails forming the ex­
treme outside l ine of the bridge. This will be carried 
npon cantilevers or brackets, which are in reality 
extensions of the floorbeam:'!. From the ends of the 
bridl,"C t he wagoll ways will descend on a regular grade 
to the street level, and here they will be carried by the 
posts of the viaduct to which the brackets are riveted, 
as shown in onr illul!tration. 

The tota l w idth of the bridge outside th e footwalks 
will be 98 feet. The greatest depth of the trusses 
will be 100 feet, measured from center to center of pins, 
and the total height of the top chords above high 
water will be 2;1;; feet. The total length of the whole 
structure between terminals will be two miles. Thirty­
six thousand tons of steel will be used in the super­
structure, and the est imated cost of this great work, 
including the terminal!!, is $8, 000, 000. 

It can well be imlll(ined that the various members 
of a bridge of t his size will be of exceptional size, and 
perhaps the best idea of this is conveyed by the dimen­
sions of the steel l)ins which transmit the weight of one 
caniilever to the piers. Each of these is 20 inches in 
diameter, 9 feet 6 inches long, and weighs four tons. 
The many eye bars and compression members that are 
packed snugly against each other at this point repre­
sent, therefore, a solid mass of steel nearly ten feet in 
thickness. 

In erecting the bridge, temporary falsework will be 
built between the two island piers and between the 
anchorab"C and river piers. Upon this the island span 
and the two shore arms of the cantilevers will be erect­
ed in the usual way. The ends of the shore arms will be 
bolted down to the anchor piers. The temporary false­
work C8Jl then be removed, leaving the trusswork 
self-sustainirlg. The river or channel arms of the 
cantilevers clan now be built out over the river, the 
weight of the overlmnging parts being counterbalanced 
by the inshore portion . The center truss is built in 
the same way, the j'tnction being finally made at the 
middle of the span. ! 

It should be m� in -tlflncl l1!'ion that the 
bridge will embody in its const rllt't ion the best 
features of the pin connected amI I'i \'l'h'd systems of 
bridge construction.. The whole of the I lIlLssive wind 
and sway bracing will consist of built np plates and 
angles with riveted connections to the trnsses. 

Our thanks are due to Mr. A. C. Bedford, treasurer 
of the Long Island Railroad, for courtesies extended 
during the preparation of the present article; 

• • • • • 
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ReeeD' PateD' aDd Trade Mark. Declslons. 

Imperial Chemical Manufacturing Company v. Stein 
(U. S. C. C. A., 2d Cir. ),  77 Fed. , 612. 

Neglect to Sue for Infringement.-The patent in this 
case was for a process of dyeing hail· and the chemical 
preparations constituting the dye bath. The defend­
aut sold the patented hair dye for about fifteen years 
ill New York City. during which period of time it seems 
that the oWller of the patent lived in that city but did 
not protest tl.b'"&iIlSt the infringer of the patent. The 
fnilure, however, to make such protest when there is 
no evidence that she knew of the infringement, except­
illl( that she happened to live in the same city, should 
not defeat a recovery for the infringement. 

Xewtoll v. Huck (U. S. C. C. A. , 2d Cir.),  77 Fed. , 614. 
Sale of Patent by a Receiver in Proceedings Supple­

mentary to Execution.-Buck transferred, in writing, 
to a firm certain patents, but, accidentally, one patent 
included in the agreement was omitted in the writing. 
Afterward all rights under the agreement were assigned 
by the firm to Newton. Then a receiver of the pro­
perty of Newton was appointed by the State Court in 
proceedings supplementary to execution. By order of 
the court the receiver sold Newton's interest in the 
omitted patent and the purchaser transferred the same 
back to Buck. The equitable title that Newton held 
in the omitted l latent by the receiver's sale passed to 
Buck and a subsequent assignment thereof by Newton 
passed no interest. 

Muller v. Lodge & Davis Machine Tool Company 
(U. S. C. C. A. , 6th Cir. ), 77 Fed. , 621. 

Increase of Efficiency Ground for Patentability. -If 
an inventor has greatly increased the effectiveneoss of a 
mechanism, his patent will be sustained although his 
elements are old and no origiual results are accom­
plished. The patent in controversy was on a tool 
holder for l�thes. The pntf'ntee had arranged old ele­
ments in such a way that by a conjoint use of two nuts 
he much improved the effectiveness and accuracy of old 
devices serving the same object. The patentee is not 
only entitled to the conjoint use of the two nuts in 
combination with the rest of the device claimed, but 
also to the benefit of every suggested conjoint use of 
these nuts which adds to the effectiveness of his me­
chanism, although not claimed as within the purpose 
of the invention. 

Limitation of Ciaims.-If the invention patented is 
not a pioneer or primary invention, and reference 
letters be used in the claims, they will be limited 
specifically to the combination of all the elements 
specified ; but if the invention be broad and meritoriouR, 
working a decided advar;ce in the art, it will require 
something more than the use of reference letters in the 
claims to limit them to the exact form of device de­
scribed. 

Tool Holders for Lathes. -The Muller patent, No. 
272, 304, must be limited, as to claims 2 and 4, to the 
precise structure claimed by reference letters and the 
patentee is not entitled to a liberal application of the 
doctrine of mechanical equivalents. 

Steel Clad Bath Company v. Mayor, Lane & Company 
(U. S. C. C . ,  N. Y.), 77 Fed. , 736. 

What Amounts to Invention. -The fact that one is 
the first to produce an article having features long 
desired, that he has succeeded where many others 
failed, entitles him to a patent ; and this fact, even if 
there are doubts as to novelty, should resolve the 
question in his favor. On this gruund a claim for a 
bath tub composed of a smooth sheet metal casing 
having a lining of copper, aluminum, etc. , pressed into 
close .contact therewith, is valid and is infringed by a 
tub in which an asbestos sheet of very slight thickness 
is placed between t,he casing and lining. 

Bath Tubs.-The Booth patent, No. 458,995, has 
been held valid. 

Repairing a Patented Machine.-The fact that a de­
vice is patented does not prevent the owner from put­
ting it in order when it gets out of repair, but when it 
is accidentally destroyed or is practically worn out, the 
owner cannot make a ne w machine under the guise of 
repairing it. 

Goodenollgh v. Cary (U. S. C. C . ,  N. Y.), 77 Fed. , 
827. 

Lacing Studs.-The Mathison patent, No. 525,152, 
for an improvement in lacing studs whereby non­
metallic, plastic metals, such as hard rubber or cellu­
loid, may be fastened to the heads thereof by attach­
ment to a crimped 01' corrugated flange, has been held 
void as lacking invention because it was like the old 
studs in every way except that the celluloid is held in 

'" Copyrllrht Deel_loD. place by minute depressions and elevations called 

Amberg File and Index Company v. Shea, Smith & crimps, instead of by minute depressions or elevations 

Company, 79 O. G. , page 514. An index for the storage called lips. 

of letters is not proper subject matter for copyright. Berry v. Wynkoop-Hallenbeck-Crawford Company (U. 
It is not a book within the weaning of the word in the S. C. C . ,  N. Y.), 77 Fed. , 833. 
Constitution, since by itself, that is, without the letters Money Checks.-The Berry patent, No. 268, 988, for 
for which it is used, it forms no medium of inforwa.- an i1H'ention consisting in providing checks or other 
tion or intelligence. Nor is the inventor of such an papers representing money values with marginal tables 
index an author as that word is used ill the Constitu- of figures to be torn off so as to prevent raising or 
tion. A monopoly for the index might perhaps have altering the lI.IllOnnt, is void for want of invention over 
been secured under the patent l&ws. the prior �, especially the Stanfield 1673 patent. -
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The Sun and Hla Relatlona t o  t b e  Ear'It a ll  Parent, 

Ruler and Energizer •• 
The sun is the most glorious of all objects. Sweden­

borg made the sun, in his system, the correspondent of 
the Deity ; the agent by which power and life were 
.given -to the inhab itants of surrounding worlds. Of 
all the energy that keeps things moving on earth, 99 
per cent comes from the solar heat. The meteors help 
and the moon gives us tides ; but 99 per cent of all the 
force that moves our wills, actuatell our own hands 
and voices, comes from the solar rays. If the winds 
blow, it is because of some disturbance in the air. 
What is the cause ? At some point or other the air is 
unequally heated ; masses of air rise ; other portions 
rush in to take their place and you have winds estab­
Hshed. If Niagara does not run out : if Lake Superior 
does not find its way permanently to the ocean ; if the 
Delawl\re does not stop running; it jl:! because some­
where or other there are pumps ' running that lift the 
water back to the source, and those pumps are in the 
sun's r�ys. The constructor of the first stea m engine 
I!ays it is " nothing but bottled sunshine." What built 
the carbon in the stick of wood from which we derive 
heat ? Simply the solar rays putting the elewe.lts of 
wood together in a certain way, and when you burn 
the stick you are allowing the hydrogen to resume its 
old combination with the oxygen from which it has 
been separated before. The power that actuates re­
sults is solar power, because derived from the food 
built. up by solar rays. If you use a galvanic battery, 
a zinc and carbon battel'y with acids in it, how was the 
acid got out of its combinations and put in such shape 
you could use it ? If you trace back the chemical pro­
cesses by which we get these things used in a battery, 
they were put in shape by the solar rays. If you leave 
out the heat coming from the stars (as much in a year 
as the sun gives in a second), and the heat from the 
meteors (about as much as that), and all the tidal 
power, all the rest is sun power. 

I am speaking within a quarter of a per cent when 
I say the sun is about 93,000,000 miles away-12, 000 
times the diameter of the earth ; so that the quickest 
railroad train, on a schedule of 60 miles an hour, would 
be 1 75 years on the journey. New York is a little bet­
ter off than Pennsylvania for cheap rail way fares, so 
that at two cents a mile it would be a little over one 
and three-quarter millions of dollars. 

The unit employed in. measuring star distances is 
63,000 times the distance from us to the sun. Stellar 
distances are vastly greater, - and our sun is no greater 
than any other sun. Our sun has a diameter of 860,000 
miles, or m part of its distance from us. The quan­
tity of matter in it is 330,000 times that of the earth ; 
the force of gravity upon it is twenty-seven times 
what it is here, so that a small man like myself would 
weigh about a ton, supposing there were life there. 
The average density of the ISun is only a quarter part 
that of the eal·th. It averages a little more than the 
density of water. In all probability we don't see the 
sun itself at all ; what we see is a great shell of cloud 
that overlies and covers it and sends out light and heat 
in somewhat the same way that the mantle of a Wels­
bach burner radiates light and heat from the gases 
within. The explanation of this low densit y  is the 
intense heat of the sun. The temperature we don't 
know. The investigations of the past ten years show 
it to be between 10,000 and 20,000 degrees Fahrenheit, 
and probably not very far from 14, 0:>0 degrees. The 
effectjve temperature is no more than a t housand de 
grees one way or the other. The fu rnace in which our 
French friends lDake diamonds is possibly six or seven 
thousand degrees ; but this double temperature indi­
cates a vastly increased radiating power. 

What is the temperature of the earth ? Do you 
mean the temperature of the North Pole, at the equa­
tor, at the top of mountains ? There isn't " a " tem­
perature of the sun. On lhe whole, it acts as if it were 
a body co\'ered with lampblack heated to a certain tem­
perature, and we call that the " effective temperature. ' 
At a very small depth within the solar surface the tem­
perature rises, rises, rises-j ust as it does as you descend 
in the earth. Then how is it that its temperature is 
maintained ? The probability is that the temperature 
is maintained by the continuance of a process going on 
age after age-the process by which the worlds were 
made-the system that surrou nds the sun. We are 
quite sure that it is not produced by any action of 
combustion In the first place. If so, I cannot stop to 
explain bow the calculation can be made, but long' ago 
the sun would have burned out. It could not last but 
about six thousand years in all. Neither can it be 
simply a warm body cooling and bringing the heat 
from inside to the outside and throwing it off by 
simply cooling as a ball of iron ; it would not h�t long 
that way. Some have suggested that it was producec.l 
by the rotation of the sun, that the sun's heat is main­
tained by a sort of an electric arrang'ement like a Holtz 
machine ; but it is very easy to calculate that 110 heat 
is produced in that way, that there is a hang back to 
the sun, j ust as power is required to drive a dynamo 

• Condensed for the SCI1DlTU'lC AXIIRiCAN from a lecture at the Drexel 

Instltnte, PhIIadelpbla, by Prof. CblIrl\ll!l 4, Toaug, pzof_ of UWDomy 
at Prlnccton VIliVl!llllty. 

machine ; and the sun's rotation would have been 
stopped, on that basis, in fi ve hundred years. Then 
there is the older idea that the heat is produced by 
meteors falling on the �urface. When 'fynda.ll wrote 
his book upon the " Mode of Motion " the theory was 
maintained in that way. 'l'he idea was that the 
meteoric matter falling upon the �un might account 
for the radiation of the heat. A lllasS as large atI the earth 
falling u pon the suu with the velocity that the earth 
woulc.l acquire in droppiug that distance would supply 
the sun for a hundred years. But Venus and Mercury 
say 110 ! If there were any sucb quantity of meteoric 
matter ncar the �Ull, their orbital lllotious would be dif­
ferent. 'l'he etu·th would get as much heat froln the 
meteol'� as it c.lid from the sun. Helmholtz suggested 
about 1853 that the . sun's heat is maintained by its 
slow shrinkage. S u pposing I hold a book in

' 
my 

hand and drop it on t he til ll l l', what happens ? Gravity 
acts upon it, with a l i t t le nl litle ; b ut the maiu thing 
is, the book is warmed and t i ll'  floor is warllled, Motion 
has been produced ami has ueen "topped, and a cer­
tain amount of heat 1l l 1l1Ul·"t ioaahly produced. If we 
p ut a hole through a weight and put it on ��, and let 
it slide down, it would produce heat also;Q1Suppose 
every portion of the sun's surface c.ll·OPI:! 150 feat toward 
the suu's center, diminishing its diallleter abuut ;100 feet; 
in that case, on any reasonable h y pothesis of the con­
Rtitution of the sun, that would account for all the 
heat the sun sends forth. If the sun continued ,, 1 1 l' ink­
ing faster than that, it is growing warmel' ; if it i� 
shrinking more slowly, it ought to be cooli l lJ,( otr IL 
little. The sun is giving out 30 calories of I lt'at fOI' 
every square meter of its surface, which wOl l h l  ht'at. 
30 kilograillmes of water one c.legree every ll I i l l utt'­
equivalent to about 2 �  horse power energy. I f, by 
some IDeans or other, we could case the S U I I  in with ice 
60 feet thick and then let the heat start, it would be 
j nst one minute melting off. A yeal' ly shri nkage of 300 
feet in diameter of the SUll wou l d  have to go on for 7,000 
years before detection by the best telescopes that we 
or our posterity are l ikely to possess ; and it could go 

on from seven to fifteen mill ion years w i t h o ut c.lhturb­
ing anything ; b ut the enc.l will  cOllie : though j ust 
here we IDeet with a difficu lty wit h I'eference to the past 

history of the system. 'f he geo logis ts want more time 
for the making of the solar systelll by the processes 

that seem to be indicated by the nebu hu' hypothesis. 

If the sun is thro wing off heat alikp i l l  a l l  d i l'PC'tions, 
I do not think it can pos;;ibly be mOI'u t han 1:;11,111111,000 
years old. Can it be that energy i" ( 'x pt'l1lh'II on ly in 
radiating from the sun to another matel'h�l IJOtly 1 'fhe 
whole solar system does not receh'\l 1 I I 01'e thttn two­
thousand-millionth of the heat that t l lll slIn l·luliates. 
It goes off into space. O u r  hundred I l I i l l io l lS  of pol!tlible 
life for the solar system might eaSily hl 'l-ome a million 
millions if it only loses heat when it J,(i n'I:! it to some­
thing else. 

Several diagrams were thrown UpO I I  the :.om·een ilhls­
trating the nebular h ypothesis of tll'WI"PlIlI ' l It  of the 
solar system. By IlIeans of the actiuOllll'h'l' t he heat of 
the sun's rays is measured, though we 1 10 not know 
how much to allow for absorptioll hy t I ll '  !Ltmol:!pht're. 
The Wilson & Gray (1894-95) ril.l I i  0 I I I  il' I'Ol lletel' is the 
most delicate apparatus yet dm' isel l for suu heat 

measurements. At the Columbi!Ln 'VOl-Itrl:! Pai l- of 
1893 was shown a great refiector H1/ule of uoiler iron 
lined with mirror glass, projectinJ,( l ight !Lnll heat that 
ran a two horse power engine as IO l l g n .. '! t he :.oun woulli 

shine, The invention w'as Ericssou's, who had a great 

idea of the value of the sun's rars i l l  Egypt nnd other 

such countries where the sun's rays l'IJ I l hl he depenc.lec.l 
upon constantly. Our best steal ll l!l Igi l ws llo not give 
one-sixth the power originally shot utr f'I�)lll the sun, 

stored in the coal, and finally brollght l I I ulel' the guic.l­
ance and co utrol of man as iSS ll i l l J,(  fl'ol 11 the steam 
engine. The general surface of t h e  tiun is at least 
5, 000 times as bright as the liull' l ight and not more 
than fOUl' or five ti mes as bright as the electric light 

you are using to uiJ,(ht. 'rI ll'  lime light is an iutense 
j et black when helli II.gILi l l"t t he wlar lIurface. 

Sun spots are a Vl'l'Y intl'l'eSting phenomenon. One 
of the largest spots ousel'vcd was over 100,000 miles in 
diameter. Sometimes spots do not last more than a 
day or two, and . the Methuselah of the race livec.l 
eighteen months only. They very rttrely last over a 
year. 'I'hey do not l ie below the sun's slll'face, on 
which the v IU-e a sort of a uoil. Meteorologists have 
been d is(l\;�iug a theory of colc.l waves-spots formed 
by conl.-"t!aling taking place at certain portions of the 
solar surface ; from cel'htin llOl·t ions of the material 
t hey l'ise aud are congt'alec.l in l·ising. UI:!ual l y the IIUIl 
"llOts are cooler than the Sll l'l'Ounliing �un . 'fhe center 
of the sun spots gives uSll Itlly not more tha.n a quarter 
as much heat as the snrface :.o lll'rounc.l ing it ; but when 
you bret near the edge of the 111111, they actually are 
hotter than the surrounc.l ing photOl:!phel·e. 'fhe spot 

of 1893 appeared in connection with the gt-eat electric 
storm, when the telegraph l ines worked without bat­
teries for a whole day ;  anc.l this great spot, just about 
the size of the earth, broke out just about the time of 
the occurrence of this electrical storm, one of the co­
incidences between a. great solar disturbance and a 
great magnetic disturbance on the earth's sul'face. 

We do not know the cause of the spots. Now they 
are rare and again abundant. The average interval is 
about eleven years. They were exceedingly numerous 
in 1872, almost disappeared in 1880, but in 1884 there 
was another maximum. There is no regularity abont 
it. Nobody knows what makes the slight approach to 
periodicity of their occurrence. Do these variations in 
the sun spots affect the earth ? Some consider them 
causes of storms, iIOme, of disease (cholera for instance), 
some, commercial crises ; all sorts of happenings are 
laid to tbe acCllunt of sun spots : but, as far as I can 
wake out the ' evidences, the line of magnetic storms 
correspond� with ' the sun spots. If you watch the 
magnetic needle, you find it keeps swinging back and 
forth and at tiwes will dance about for days at a time. 
And we call that a magnetic storm ; for some reason or 
other the magnetic conditions of the earth are dis­
turbed and the magnet vi brates. Some observers 
watch this change constantly, and records are kept_ 

In years of numerons sun spots, magnetic storlDS and 
the aurora borealis appear frequently, but the connec­
tion we cannot account for. 'Ve do not know if they 
be cause and effect. They go together. It is entirely 
possible that the disturbances are altogether fl'01O out­
side and affect the sun and the earth together. Each 
new accession of SUll �pot activit)' breaks out on one 
side of · the sun's equator or the other. '.rhey wove in 
well-defined zones. 

When we look at the solar spectrum, we get a great 
lllllititude of c.liagraml:!. l<'raunhofel' discoveretl this in 
11:116, the Fraunhofer's liues being tlark st1'eaks across 
tho tipectrum. Prof. Young tlescribed the significance 
of theMe line�. The burning of gases produces beauti­
fully uri l l iant 14llectra ; but where you have a solid or a 
l iquid you have a spectrum that is continuous-no 
markings. The explltulLt ion of these dark lines ill the 
solar spect1'U1ll is thltt these photosphere clouds have 
an atmosphere of gase" over thelD, and when the light 
from that photosphere passes through that atmo­
sphere, tht'u t hoMe line!:! turn dark.. III the eclipse of 
the sun shuwn upon the d iagram at the moment when 
the moon hac.l (lOvered up al l the sun except this edge, 
the l ines tlu,t had been dark before turnec.l bright_ and 
remai ned bright about a couple of seconds and then 
fadec.l away. In getting the iron spectrum, the iron is 
not simply warm-uot silUply melted-but it is actually 
boiling, aOlI the iron vapor is j ust like the steam from 
the tea kettle, and ill tbat condition it gives a bright 
light, and then you could compa� the spectrum of 
the sun with that of the iron and see if there is any 
iron in the sun. T wo �lides were exhibited giving the 
close resemblance of the iron and sun spectra. Row­
land's concave grating spectroscope is the best extant. 
The spectrum of a sun spot shows that the darkening 
is due to the presence of cooler vapors in which vana­
c.liUln is abundant. A blowpipe blister in a spectrum 
of the sun was due to a sudden blast of hydrogen gas 
moving 100 miles a second. A prominence of 200 miles 
length rose up from the sun's surface on one occasion. 

During an eclipse occurring in 1882, visible 1n Egypt, 
and of whioh photographs were taken, a comet was 
seen for jUl4t two min ut.es, to which was given the 
name Te\vfl.k, being that of the then ruling Khec.live 
of Egypt. 

.. • • 
The Blt'f�le Wood Rim Patent. 

In a recent tlecil4ion in a case before the United States 
C ircuit Court for the NOl-thern District of New York, 
J ust ice Coxe sustWuetl the Fairbanks and BerIo pate!!t 
of May 0, 1893, on wood rims for bicycle wheell:!. 'fhe 
gl'eat popularity which these l'illlS have attained within 
a year or two renc.le1'll this decision especially interest­
ing. The patent is for a rim composed of a series of 
sections or plies of wood of \'arying course or direction 
of grain, cementt'd together, the ends of each section 
breaking joints with the ends of adjacent sections. 
The court held that " the introduction into ·the art.of 
the marked and at the present day unh'ersally recog­
nized improvement of the patent required 1100 exercise 
of the inventive faculties. Carriage wheels 
with the ordinary compression spokes and reinforced 
with iron tires had been made with lawinated fellies, 
but there is no pretense that the break joint and vary­
ing grain features of the patent are found in any of 
these structures, which are not adapted for use ill a 
wheel provided with suspension spokes and pneumatic 
tires. ' .  _ • The patentees have done much to wake 
the wodern bicycle a perfect machine." 

• • • 

DR. WM. T. BULL, says The Independent, has lately 
given to the worlc.l an account of the entire restoration 
to health of a woman who had carried a plate for arti­
ficial teeth in her esophagus for twenty-two months, 
her health meantime being at a low ebb, for the remova:l 
of which he successfully operated. In that connection 
he relates some most interesting experilnents with the 
X rays. It seems that there are lUany things that may 
be swallowed-one surgeon enumerates twenty-fire that 
have been-and more than half of them are substances 

that (mon be discerned by the aid of the X rays. Hence he 

considers that " this addition to surgical resources can­
not be overestimated." 
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of the line was reached just as the sun was crimsoning 
in the west, and thus was brought to a close one of the 
most stirring marine spectacles ever witnessed by the 
city of New York. 

THE WAR IN THE EAST 

The dail y  press has kept our readers well  iuformed 
of t.he progress of the Greco-Turkish war. A strugglt' 
which involves the coru.licting interests of so lUUIlY nit-

� t itutif it �mtrita •• 
tions is of such unusual interest that we will attempt to I the European shore, this being their first foothold in 
give a brief analysis of the " Eastern question" and the I Europe. Constantinople . fell intc;. the hands of the 
fundamental causes of the present Greco-Turkish war. I Ottomans in 1453 and Greece in 1477. Thret years 

The birthplace of the Ottoman empire was Sugud, on later they gained a footing in Italy, at Otranto, and in 
the Sakaria River, for here was born the illustrious the next century Syria, Egypt and Arabia fell into 
Osman, from whom the whole tribe took its name. It I their hands. 
is frol ll this we get the name " Ottoman. " Osman en- Under Suleitnan the Magnificent, who lived from 
la n;:t'd the holdings of h is people in Asia Minor, and in  1520 to 1566, the Ottoman empire was at the height of 
W�1l:! cro,",seti the Dal'danelles and seized Gallipoli, on ' its power, and included not ouly the entire Balkan Fe. 

CONSTANTINOPLE-DOLMABAGHCJlI PALACE ON THE BOSPHORUS. 

CONSTANTINOILB-GALATA nmGE CONJJECTING GALATA AliD STAJIBOUL. 
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ninsula, but Hungary as· well. Under his son, the em­
pire began to decline. In the eighteenth century sev­
el'al attempts were made to partition Turkey, but they 
were not entirely SUCOOSl!ful, though parts of the terri­
tory were pared oil' from time to time. 

Greece won her independence in 1828, and by the 
Treaty of Paris, Turkey was placed under the tutelage 
of the other powers, especially Grt'-8.t Britain and 
France. In 1866 Moldavia and Wallachia united to 
form Roumania, and became practically independent, 
as di J Servia the next year. Egypt threw oil' the 
bonlis and was then ruled by khedives. In 1874 an in­
surrection occurred in Herzegovina, which set the 
whole Balkan Peninsula on fire. 

In 1875 outbreaks and massacres occurred in Bul­
garia ; and Servia and Montenegro declared war against 
Turkey. Russia declared war against Turkey, and 
aided by the Roumanians, the Russians defeated the 
mighty Tllrkish general Osman at Plevna. The treaty 
of San Stefano in 1878 was made, practically surrender­
ing everything to Russia, but Great Britain interfered, 
and the Congress of Berlin was held to regulate the 
all'airs of t.he Balkan Peninsula. The congress greatly 
altered the conditions. Roumania, Servia and Monte­
negro were made absolutely independent, while Bosnia, 
Herzegovina and �ovi Bazar were put under Austrian 
administration, part of Thessaly was ceded to Greece, 
and Bulgaria was made autonomous. Turkey in  
Europe was really restricted to a narrow strip from the 
Bosphorus to the Mlriatic. Sultan Abdul Hamid II 
succeeded to thd throne in 1876. He came to the throne 
at a crj�!.:al tillle. Years of evil rule had engendered the 
corruption which always seellls synonymous with the 
nallle of Turkey. H is ell'orts for reform met with no 
encouragement from the Powers ; then came the 
Russian war, with the loss of sevel'al hllpOl·tallt pro­
vinces ; each power seekiug its OWII seltish gain with­
out regard to the Turkish rights. The Powers are 
never weary of reminding the Sultan t hat his empire 
exists only on sull'erance. The Sultan has been the 
victim of bad policy which has been fostel'ed by one or 
the other of the interested Powers. Thus, for instance, 
all the Christian inhabitants of Turkey were to be put 
under Russian protection, but England was jealous of 
Russia's power, joined with France, and compelled the 
treaty to be dropped. The result of this grabbing of 
the Powers was that England has practically possessed 
itself of Egypt and Cyprus. Roumania and Servia are 
independent kingdoms, Bulgaria is virtually inde­
pendent, Austria has occupied BQsnia and Herzegovina, 
Greece and Montenegro have been aggrandized, but 
nothing but some " frontier trimlllings " have fallen to 
the lot of Russia, so there is little wonder that Russia 
now insists upon taking a dominant part in the further 
disposition of the Turkish empire. 

The present attitude of the six great powers is as fol­
lows : Russia means to recoup her losses in the Crimean 
war, if possible, by seizing Constantinople, the bulk of 
the empire, and the island of Crete. She wants Thrace 
with Constantinople, so as to control the straits and to 
make the Black Sea a Russian lake. She wants Alba­
nia. so as to have a frontier on �he Adriatic ; she wants 
Crete as a naval station, in fact there seems to be very 
little that. this already g" eat country does not want. 
Austria-Hungary has virtually absorbed Bosnia, Her­
zegovina, Novi Bazar. Now she only wants a strip 
aCt·oss Macedon ia so as to make Salonica her own sea­
port on the lEgean Sea. Great Britain appears to 
)lIwe renounced her old pol icy of opposing Russia and 
lIOW seems willing that the latter should do about as 
she pleases. Ha\-ing a good hold on"' Egypt, which is 
one of the keys to India, and with Malta and Cyprus 
in the Mediterranean, she ought to 'be" content. Italy 
follows the lead of Great Britain, and appears to have 
no ax to grind except, possibly, to see Montenegro en­
larged, as this count.ry is the native land of the 
Princess Helene, wife of the Crown Prince of Italy. 
France follows t he lead of Rusl!lia and keeps an eye 
upon Syria as the share of the " lSick man's " ell'ects 
which she would l ike best. It is hard t.o say what the 
policy of Germany is_ At present it appears her atti­
tude is governed by spite against Greece, because the 
Gerlllan Emperor's sister changed her faith to that of 
the Greek ch urch when she married the Greek Crown 
Prince, without asking the Emperor's permission. 
This is, therefore, the so-called .. cOncert of the 
Powers." It is difficult to see how the interests of all 
call be adjusted without a general European war 
should the Ottoman empil-e go to pieces. At present 
each is engaged in blocking his neighbor, while to all 
appearance they are attempting to preserve the in­
tegrity of the Ottoman empire. This cry of the 
preservation of the integrity of Turkey is entirely in­
rsincere. When it has suited the purpose of the ·Powers, 
they have not scrupled to encroach on the sacred ter­
ritory. In the Fortnightly Re\'iewfor Apri l.  Sir George 
Baden Powell gives this instructive table of the area 
and 'population of Turkey in Europe at dill'erent 
periods in the present century : 

1817 . _ .  _ . . . . _ . . . • • • • • • • • • • • • • • • •  _ • • . � �lIee. fg�=n. 1857 (after treaty of Pan81 . • • • • • • • • . •  _ .  _ . 193,� 17.400,800 18'78 /after treaty of Berlin), • •  _ • • • •  _ . . . .  . •  190.1llIO P_600,OOO 1Il97 (to.� . . . . .  . . .  . . . • . . . . . 81,Q 8,aJO,OOO 1WI:� r::.��.���.��� 67,000 4,700,000 

� citutific !meritau. 
This comparison shows that l.'urkey has in Europe 

to-day only about one-fourth of the area and less than 
one-fourth of the population that she had at the be­
ginning of the century. The rest has been appro­
priated by the very Powers which are now declaiming 
about the necessity of maintaining the .. integrity of 
l.'urkey. " 

The reason why England is always so anxious when 
the Chl"istian suhjectlS of · Turkey are in rehellion ilS 
t�lat she fears that Russia lOay destroy the power of 
the Sultan, capture Constantinople ami then be in a 
position to fight for that splendid coulltry-l lillia­
which Russia has so long co\"eLed. RuslSia ill Centi'a) 
Asia is already too near I mlia. �hould the RUlSlSian 
ships once be allowed to go through the Dardanelles at 
will, she could build vast dockyardlS on the Black �ea, 
and in a short time become one of the gl'eat na\'al 
powers of the world. At pl-elSent Russia'lS only other 
seaports are on the Baltic, which is clolSed to navigatiou 
the greater pm-t of t he year. From thilS it will  be lSeen 
that the few milelS of water has been the cause of end­
less diplomacy, alld en'n Wit"" and the possession of 
the strait might ill a few years change the political 
divisions on our maps. 

As we ha \'e alt'emly stated, the Greeks won independ­
ence in 1828, hut the Greece of 1828 was simply t he 
n ucleus of the nat ion to be_ It ilS the growth of that 
nucleus t hat the CI'etans and Greeks are fighting for. 
The l ihel'ation of allother sect ion of the three or fOllr 
mill ions who are st i l l  ht'ld in 'furkilSh hondage is only 
another step towat'd the unification of Greece. Greece 
does not claim t he l)l"i \"i le�e of settling the Eastel-Il 
question oy itself, but does emphatically claim the 
right to aid ot h�l' Grf>ekiS to throw olf the yoke of an 
intolerable tles)Jot. 'fhe go\-ernment of the monarchy 
is, to a ve.·y hu-ge extent, a popular one, so that t he 
Kaiser 1\1 1(1 Czar nat urally do not regard it with favor. 
The HI-eeks lU'e justilied in Ii�hting for freedom when­
e\'er the oppOI-tunity offers. Under lIohammedan rule 
no Cll l'ilStians can ever enjoy the degree of polit ical 
rights that 1\Iohanl llledans l){)ssess, and thongh the 
modem Hreeks han� \'el-y little of the old Hellenic 
blood in t heil- veins, still the�' will always be recognized 
as a patl'iotic a11l1 freedom-loving people. Things at 
last reached such a pass in Crpte that Greece could not, 
with self-respt'ct., stand by quietly any longer and see 
her brothers sulfer. So troops were sent into Cl-ete. 
Then cal11e the now weU-known blockade of Crete : 
this the l11ajOl'ity of the Italian, French and English 
reople cordiaUy condemn. The misl11anagel11ent of 
the Powers since the hlockading of Crete is e\'en 
worse than hefore, so that Greece and Turkey really 
seem forced i nto the pres\'nt war, t hough both have 
been informell that. theit- sUI'cess would mean no acces­
sion of territory to the victOl'ious nation. 

Turkey triell to throw the burden of the relSponsi­
oility of the war on Greece, stating tha.t, owing to 
the incursions by the Greeks on TurkilSh territory, 
their military coulluullder was ordered to assume the 
oll'en!li\'e. This was on April l i, and since this time 
the TUI'ks hM'e heeu very successful in ThesslLly ; but 
the outcomtl of the war is still in doubt. The 'furklS 
appear to have the advantage on laud and the Greciau 
navy on the water. 

Turkey has many vulnerable points which might he 
attacked by the fleet of (ireeee, which, as we have al­
ready stated, is superior to that of Turkey. The fleet. 
of the. Greeks consists of four battleships, two first­
class cruisel"S and tweuty-th'e torpedo boats. Al110ng 
what might be considered the vuluerable points in the 
TUI-kish dominions are Salonica, the base of !luppliel; 
for the Turkish a.l-mielS iu Macedonia, the island of 
Samos, which, like Cl-ete, is now in a IState of revolt, 
and the Dardmlelles themselves. It is thought that 
the GI'eek fleet ilS hal'dly strong enough to force the 
Dardanelles. but should it be succes.o.;ful in doing this and 
in defeatiug t h ::!  'rlll'k ish fleet, which does not amount 
to much, i t  would cause great ha\'oc amoug the palaces, 
mosques ami other build ings of COII!'tautiuol'le. Con­
stantinople ilS haitI to staud upon two contiuelltlS, siuce 
Scutari is in Asia Mino.". Vessels reach COllstalltiuople 
through the Dardanelles, the narrow 8t.rait forty mi lelS 
long and from one to four mi les wide. The Dardanelles 
unite t.he Mediterranean with 'rhe Sea of Marmora, 
which is connected at its other end with the Hlaek Sea 
by anot her narrow strait palled the Bosphorll8, !Lud it 
is on this st.rai.t that C.onstantinople is lSituated. 

The peculiar harbor, by reason of its form and full­
ness, is known as the " Golden Horn." Dh'ectly on the 
Bosphorus are palaces which are most illlPosing. 'Ve 
illustrate one of them, Dohnabaghchi, which ilS one of 
the most beautiful, out the Sultan evidently considers 
that it is too easy of approach and has established him­
self in the smaller but more secluded Yildiz palace, 
where he can be surrounded with his soldiers_ We 
also give an illustration of one of the bridges which 
unite Galata to Stamboul, showing the animated scenes 
in this half-barbaric, half-civilized capital. 

. ' . ' . 
ALUMINUM HKLMBTS have not proved entirely suc­

cessful in the German army, the saving in weight 
being more than offset. by the metal's storing heat even 
to blistering the foreheads of the wearers. 

t MAY 8, 18<)7. 
Aodree'. Ba .. ooo Voyage to the North Pole. 

BY A. D-UlIEL80N, UPSALA, 8WBDBN. 

On the 20th of March last, before the Society for 
Anthropology and Geography, in Stockholm, Sweden, 
Mr. S. A. Andree, the �balloonist and explorer, gave a 
full accollllt of the preparations for the coming polar 
expedition. 

'l'he plan for the a8(l6nsion is the same as last year's ; 
ISO me slight changes, however, are made in the equip­
ment, based on experiences during the trip to Spitz­
bergell last summer. 

The balloon has been increased in volume 300 cubic 
meters. 'fhis was effected by cutting the balloon in 
two and inserting between the two halves a girdle one 
meter high. It was found necessary to increase the 
\'Olullle. as the balloon silk weighed close upon 300 
ki logrammes more than calculated_ Its weight is now 
l,a20 kilogralullles. The form is now somewhat ellip­
t ical. 

The balloon is in good condition. The strength and 
t ightness of the silk is unaltered. Mr. Strindberg, 
who hn., undertaken these important investigations, 
has found the loss of gas through the balloon cloth to 
be almost nil. Last year the entire balloon was found 
to lose through the cloth one or two cubic meters of 
g".tl! during t wenty-four hours. 

For the tightness of the seams the overlying l ists 
play an important part. Without them the balloon 
would not be able to keep floating many days. During 
the winter t he tightening lists have been improved and 
altered accorlling to the new form of the balloon. The 
maker, Monsieur Lachambre, has invented a new var­
u ilSh eI!Ipecial ly for this balloon. By experiment it has 
been leluned that moisture has no influence upon the 
t ightness of the seams, and this fact has caused Mr. 
Andree to somewhat simplify the construction of the 
balloon house. The net is j ust as strong as ever_ 

There is e\'ery reason to believe that the balloon house 
has well withstood the Arctic winter of Spitzbergen. 
lIr . .Andree has made himself sure that no whalers or 
8eal hunters ha\'e passed the winter in the neighbor­
hood. Conse<luently nobody has been tempted to use 
Pl\l-t of the house as fuel. In order to get an idea of 
the weather conditions in Virgo's Haven during the 
winter, 1\lr. Andree has cOIllIDunicated, through Consul 
Aagllard, with one of the lOen who, with Mr. Pike, 
w iutered there in HI88 to 1889. This man stated that 
the hardest storms generally blew from the south and 
southwest, which perfectly agrees with Mr. Andree's 
t.heorit!8. But from southerly winds the balloon house 
is sheltered by cliffs more than 100 yards in height. 
Thus the house is only exposed to northerly winds, but 
1\lr. Andree, as well as the two architects who erected 
the st.ructure, are of the opinion that it has sull'ered no 
essentia.l damage. Stil l it goes without saying that the 
travelers will be provided with every means to quickly 
I llltke necessary repairs. 

Increll,sed Amount of Hydrogen Gas.-For genera­
tion of hydrogen gas so much material will be brought 
along that t.he balloon can be kept filled six weeks, 
awai t ing fa.vorable winds, even if the loss of gas 
should amount to 100 cubic meters in twenty-four 
hours. Mr. Andree hopes to be ready to start about 
the 20th of June, and is thus able to wait for suitable 
winds up to the first days of August, and to start later 
in the year is not to be thought of. 

To Cut the Drag Lines.-From several quarters the 
fear has been expressed that the drag lines might catch 
hold of something on the ground and arrest the bal­
loon. Mr. Andree himself did not much believe in 
th is dl,nl."6r, but now the expedition has been presented 
with a very ingenious device for cutting the line at any 
desired point. The apparatus, invented oy a Mr. 
Torner, consists of a cylindrical metal case, which can 
be llIade to slide down the line to where it is intended 
to be cut. Inside of the metal case are two sharp 
kni ves driven forward with great force through the 
explolSion of a quantity of powder. Mr. Andree ·ex­
hibited a thick caole cut in this way. 

When the EXI>e<lition Leaves Sweden.-The expedi· 
tion It-aves I.u.thenburg on the 18th of May. The time 
for the voyagtl to Spitzbergen and for the preparatory 
work there is calculated to about four or five weeks_ 
Nothing tends to indicate that the winter at Spitz­
bergen bas been se\'ere, and there is every reason to 
believe that the expedition will find the sea free from 
ice_ 

Nansen's observations were, as far as the speaker 
knew, favonlble for the balloon journey. This was as 
well regarding the temperature and the variations of 
the COI(Ipa.8$ as the direction of the winds. Toward 
the end of June and in the beginning of July the 
Fram bad in the polar basin experienced identical 
winds with tbose wbich Mr. Andree had noticed at 
Spitzbel'b"6n. Ur. Nansen has confirmed another im­
portant fact, viz. , that no highlands are to be met 
with up to 84th or 85th degree of latitude. The ex_ 
plorers need not therefore fear the necessity of con­
suming a great amount of gas by lifting themselves 
over any mountain ranges. 

The Desired Way. -If we are so fortunate, the 
speaker continued, that we may choose our way, I 
would rather, since Dr. N ansen has so well explored 
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the polar region toward the Asiatic side, steer our bal­
loon toward the Alllerican continent. This part of the 
world is not now neady so desolate and uninhabited as 
it was when the Franklin expedition perished. Ever 
since 1889, AllIerican vessels have been stationed about 
the mouth of t he Mackenzie River for hunting pur­
poses, and twelve to fifteen ships pass the winter 
there with 400 or 500 people aboard. The speaker had 
got these particulars of a S wedish harpooner, Bertono­
ciui, who has been a long tiUle in American service 
there. Along the coast of Alaska are to be found more 
or less civilized Indians and Esquhllaux. In the inte­
rior of Alaska there are a great nUlllber of gold diggers. 
Among the inhabitants of these vast regions infor­
mation concerning the expedition is pretty widely 
spread, although, strangely enough, the circulal'S with 
cut of balloon ha,·e not he I'e been distributed. 

The splo'aker concluded with exp"essing his firm con_ 
victiOIl that the outlook for the expedition is as good if 
not better this year than the last. 

After Mr. Andree's lecture, Dr. Jaderin, the astrono­
mer, arose and demonstrated before the society a very 
valuable improyewent on the usual sextant, enablin� 

Itieatifit jatrital. 
members of that devoted band which set forth into the 
unknown for conscience' Sll.ke, and subsequently gov­
ernor of Plymouth Colony, and within its pages were 
recorded the names of all the pilgrims and the chief 
incidents of their voyage and ultimate landing at Cape 
Cod. But the log of the Mayflower did not end with 
the voyage. Its narrative was continued as a history 
of the formation of the first settlement at New Ply­
mouth, and of ihe general colonization work of the 
next twenty-eig?t years. The inclusion of an offlcial 
register of baptIsms, marriages and funerals added a 
legal importance to the historical value of this authori­
tative account of the origin of New England. It was 
probably due to this circumstance that the volume was 
SOUle tiUle 01' another sent to the 'library of Fulhaw 
Palace, for up to the time of the Declaration of Inde· 
pendence the A:llerican cotonies,- -strangely enough, 
formed pal·t of the diocese of London. Nothing is 
definitely known, however, of the transference of this 
valuable docuUlent from the new country to the old 
beyond the fact that it has beeu stored at Fulham 
Palace with other archives of the diocese of London. 
But at last the historic log is to be restored to the COI11-
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for their Puritan brethren. And, seeing that the new 
Boston claims to be " the hub of the universe," opti­
l11ists may detect great significance in the generous 
surrender of what, to Bostonians even lDore than to 
Great Britain, is a precious historical record and anti­
quarian treasure. 

'£he little village of Scrooby, on the borders of Lbl­
colnshire and Nottinghamshire, where Brewster lived 
and ta.ught lessons in freedol11 to Bradford aBd other 
brave souls, has been denominated .. the cradle of 
Massachusetts." And if so, why not " the cradle of 
the American nation " ? 

The traveler on the Great Northern Railway from 
London may catch a glitnpse of the slim white spire of 
Scrooby church on his lett ere he reaches DoncaSter. 
Visitors froID Massachusetts know it well. There are 
two shrines that the enthusiastic American tourist 
never ulisses. One is Stratford-on-Avon ; the other, 
Brewster's old manor house at Scrooby, with the 
neighboring village of Austerfteld, where William 
Bradford first saw the light. There is, indeed, COID­
paratively little left of the structure that was familiar 
to the secret worshipers of Brewster'lj day. One of 

THE LOG OF THE MAYFLOWER-FAOSDlILB OF THE BOOlt 

the observer to make careful determinations even if he 
is oscillating and above the ground as when he is sit­
ting in the car of a balloon. Dr. Jaderin calls his in­
strument .. nivasextant " (the level sextant), and ex­
periments have shown the error to amount to only 
about 2'. 

Dr. Nils Ekholm will not accompany Mr. Andree. 
He has backed out, as he does not consider the under­
taking likely to succeed. The party will now consist 
of Mr. Andree, chief engineer (ofveringenior) at the 
Royal Swedish Patent Office. Mr. Strindberg, amanu­
ensis at the University of Stockholm, and lastly Mr. 
Fraenckel, civil engineer. 

. ' . '  . 
THE LOG OF THE MAYFLOWER. 

A graceful act of international courtesy on the part 
of the Consistory Court of London has drawn atten­
tion to the remarkable history of a manuscript volume 
which is essentially one of the most precious heirlooms 
of the American nation, although it has long been 
8tored in English keeping. The Pilgrim Fathers who 
left their native land on board the Mayflower in 1620 
bequeathed to their childl'en a detailed chronicle of all 
their doings in the form of a manuscript book, entitled 
. . The Log of the Mayflower. " This volume, destined to 
acquire a unique importance as an historical document, 
was compiled by Wi1lialll Bradford, one of the foremost 

monwealth of whose earliest beginnings it forms so the few old oak beams remaining has already been 
precious a relic. At the application of the United secured by an enterprising descendant of the Pilgrim 
States ambassador, the Consistory Court of London Fathers to adorn his dwelling across the seas, and, bit 
has decided, with the approval of the bishop, to hand by bit, other mernorials of the past are finding their 
over the volume to the President of the United States, way over the Atlantic to keep alive the feeling of kin­
zincographic copies being kept for the diocesan registry ship between New England and the old. The Nonnan 
and the episcopal library a.t Fulham Palace. font at whi"h William Bradford was baptized still occu-

This decision naturally recalls the tender solicitude pies a place in Austerfteld church, and the parish 
with which ev�hing associated with the sailing register contains Bradford's baptismal entry. This 
of the Pilgrim I1:thers is regarded by all true Ameri- quaint old edifice sadly needs restoration ; and Ameri­
cans. Anti-British politicians may do their utmost to cans, in particular, are being invited to contribute to 
prevent the tightening· of the bonds of friendship the ·fund. So far, their response is not encouraging, 
which should unite the two great English-speaking nevertheless the church wardens intend to retain the 
peoples, but there will still remain a huge section 'of font. As the Earl of Crewe writes in his appeal on 
new world inhabitants actuated by feelings of keenest behalf of the memorial fund, Austerfteld is linked with 
ad�iration and deepest sympathy for the old mother Scrooby, the home of Brewster, as a cradle · of the 
couqtry. The State of Massachusetts Is especially inter- Pilgrim Fathers ; and so long as the sailing of the 
estecll in the present act of courtesy. It was a vicar of Mayflower remains one of the historic cameos upon 
��tion in Lincolnshire who practically founded the which English and American eyes alike love to rest, 
chief city of Massachusetts. Several of the earliest the footsteps of travelers will turn toward these quiet 
govemors of Massachusetts hailed from the Linooln- little hamlets in reverence for the men who embarked 
shire Boston. Governor Bellingham, whose character on an even nobler quest than did the fleet of Colul11-
is sketched in " The Bearlet Letter," was reoorder of the bus.-l11ustrated London News. 
old England town. William Brewster, chief of the 
Pilgrim Fathers, and William Bradford, who kept the 
log of the Mayflower, Doth suffered imprisonment .at 
Boston before. · they JDaIlBrSed to dud a way of escape 

.. I e  • •  
ICBTBYOL is recommended by Der Stein der Weisen 

as a much better remedy for insect bites than am­
monia 
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&BODILY PA!fU!fBD IBVBlITIOll .. l and wiSh but IIttlo friction, being capable of elongation 

In both dlrecUona from the center to a length equaling 
EOlrloeerloc. twice Ita length when cllMlell. The 6CreW rod of She 

REVOLVING MUFFLE FURNACE.-Au· jack bas rlgbu nd left dareads starting from Ita center, 
gnat R. Meyer, Kanllll! City, Mo. To facilitate the de- each thread engaging an Interiorly thl't'8ded cap, and the 
enlpburiz\J)g or chloridlzlng of oree or metallurgical ends of the caps having teeth to Interlock with wood or 
pr..'<iucta, thle furnace has formed lu Its walls a revoluble other materlel with wblch the jack may be operated, 
cyllB4er .rttli Imlependent longltodlnal lIues, the furnace these caps a1ao enguIug the aoxlltary screw threaded 
dlecbargIDg lI1cce.tvely Into the lIues, and there being a caps or extension pieces, to provide for a greater range 
chanuel at the end of the cylinder, but remote from the of adjnatment of the jack. 
furnace, connecting the cylinder lIues, and adapted to be 

which may be readUy C008troCted in ·a more direct C'lOrse wbich scope Is fixed by the requirements of the English 
than the ordioary blgbways, le the object of this inven· course. Tbls renders them of restricted value for the 
tion, according to whicb tbe Irack is formed of metal American 8tudent. 
plates having thelr edgee rolled upward and inward and CLAY GLAZES AND ENAMELS. With a then outward, dovetall locking deviCt.'8 fastening thc supplt>tnen t  on craz i n g', its causes ends ot the plates to each other and to 8upporting cl'088 and prt> venti(}n. By Hen ry R. Gri ffi n ,  beame, the latter bel11/t held up by vertical pos ts  which C. E. The whole fOl'ming a treatise exteod Into the ground through plates which act as 8i118. on glazi n g and enameling brick ,  terra The posts are adjuetable to 8upport tbe CI'OB8 timbers cotta, and pot tery. I n cluding exact and track at the desired level, aod drainage boles are recipP.s and form ulas for all the prin-provided In the track plates. cipa.1 colors now in use and full in. placed In communication with the Interior of the cylin­

der. An outlet at She fornace end of the cyilnder Is aJao 
adapted to be 8ncceaelvery connected with the cylln. 
der lIues. The producta of combnation travel twice 
through the lIues before paeelog olf to the chimney, 
utillzlog the duet to the fullest advantage, and She pro. 
ducts of combuetion are kept entirely separate from the 
material under treatment. 

BREAKDOWN FIREARM. -Charles E. structions for th eir preparation and Aerle.lt.ra). 
Whilden. Charleston, S. C. For tbl'l.'C barrel gun8 hav. appl ication . Indianapolis, I n d .  : T. 

LISTER CULTIVATOR.-Cornealious P. Ing two sbot barrel8 and a ride below and between tbem, A. Randall & Compan y. P p. 138. 
Welter, Perry, Kanaae. The coltivator blades or dieks of thle Inventor proVIdes an improved arm with a remov. Price $5. tble simple and Inexpenelve macblne are at opposite able rille barrel, to be 10 placed In connection with the Of all practical subjects, the suhject of the present work aides of the runners, and may be simoltaneously raleed 8hot barrel8 that it can be attached IIR11ly to a 8uitable ba8 beell one the details of which are most difficult to or lowered. there being means for adju8ting the blades SUI'port. and quickly removed when It i8 desil't--d to obtain . A glaze wbich would not crack and which would or dleks toward and from the draught line of the carrier, lighten the glln, tbe removable balTt'l permitting the em- work with IInfailing certainty time after time bas been a 

FEED W ATKR H BATING ApPARATUS.- In proper position for roWI of dllferent widtb8. Tbe ployment of mallY ditlerellt calibers of rille barrel with desideratum for a long time The present work on the 
I 0 parallel sleigh IIhaped runoers are connected by arched tbe sl1me stock. A cocklllg alld firing mechanism for 8I1bj�'Ct very thoroughly tells not only how to make glaz-Ellbn K. Jooes and Thomas N. Wilaoo, Fu ton. regen. h._ and a rock 8hatt journaled on the moners has . I d I hi tb bod f h -'" the rille hummer I. ocute . w t il e y o  t e gun, IlIg, but gives the techniqne of the blending, etc. It is According to tbl8 Improvement tbe feed water 18 forced arched center and an-" ar en"- on wblch the cultivator I f i t Ii I tri ,,� .... and the trigJ(er . 0  nove cons MlC Oil, on y two g. 1I0t too milch to say that it will fill a long felt want, as it tbrough hollow grate bare on ita way to the boller, the blade carriere are mounted. and ·"e ahaft i8 rocked to 

..• f b h barrel ... gere beillg reqllll'l.'u or t e t roe s. fal ls in the field of what has long been a trade secret. malo grate bar having a series of parallel lengthwise ralee and lower the coltlvator blades by meall8 of a hand JlI1II88gee, and there being joloed to it a series of minor lever within easy reach of the driver. TYPKWRll'IXG MACHIN E.-Andre w  J. T URKEYS AND H ow TO GROW 'fHEM. A grate bare having like commuuicatlng paeeages, while Speare, We8t I>laln., Mo. Thi8 Invention is for all Itn. treatise on t h e  natural history and a seri€8 .. f pipes connect the main gra te  bar with CL"TTING ROOTS, ETc. -Joh n J. Sher- pro\'cmellt In tyllt'wnlcrs which, af"'r a line of writing origi n of the name of turkeys, t h e  v a -tbe upper portion o f  th e  boiler, and a pipe coonecta man, Traverse City, Mleb. l'be body o f  this machine I. comlllcl"I, . . 'tllrn th" carriaJ,.'C ami cy linder ,,"wmatl. rious breeds, and best methods to i n -the lower portion of the boiler with the grate. A 

I compri_ a box slotted in opposite 8ides. a cntter In thc cally instead of by hand, and provid"" an Itnllrov�'1 con· l;;o re t'uc�e�s in the  b usiness of turkey p
.
racticailY equal di8tributl,m and circulation of water front alot and a handle lever projecting througb tbe rear structioll and arrangement of p8m for f�'8<lIng the car. !Crowing. With  essays froUi practical 10 all portlon8 of tbe grate are 888nred, and normally all  slot, the lever bavlng a broad portion adapt<.-d to IICrve rioge posith'ely and directly by the acllon of the keY8, tnrkt'y growers in different  pal'ts of the water from t·he pump paeeee throngb the grate before as a fatae oscillatory bottom to support the tnhers or for automatically returning thc carriage after a linc of the Uni ted States and Canada. entering the boiler. roots placed In the box to be cut. Thc knife may be writing i8 completed or in the middle of a line. and for Edited by Hf'rbel't l\Iyri�k.  Copi·  readily removed for sharpeuing, a n d  Is adjnstable for antomatically turning the cylinder to present a new (lush' i l l u strated. New York : Orang'e 

l' alhYa,. " ppllanee •• 
varying the thickness of the piL'Ces or sliCt.'8 cut ; it aloo space fnr a line of writing. .J udd Com pany. 1897. Pp. vii, 1 54. bas attacbed 8hort 8upplemental kuiv�'8 to further divide 

CASH I X DJCATOR AND REU ISTE R. _ 
Price $1. 

FARE Box.-Oscar Katzen berger. San tbe materlal lnto pk'CC8 or 81ices. John F. Parker, �lcPhef80n, Kansas. Thl8 is a machine ' This monograph treats of a snbject of great interest to 1 hle i . id I fanne.... No- �lIinaceou8 bird perhaps is more tronble· Anton 0, Tel[8ll. T nventlon prov es a receptac e of comparatively simple Inechan i8m for regiSl<'ring all .. � 
for fares especially adapted for Ulle on cars or other lU l 8eellaoeol18. indh'idnal ",,1,'8 and C8£lh 1'l.'Celpts from nne cellt up. some in managing than the turkey, an,1 certainly nonc 

hi I th •  to be Id b b t l I dl . h I f I I can he 88ld 1<1 ",",ve more satisfactory results. This mono-ve c es, e .are . pa y f'.ac occupan upon 
C A L MACHINE _ Pet wa"I, nn' n catmg t e tota amonnt 0 88 , .. alii fl" entering. and the coostruction permitting the driver, E N T R I F  U G • •  er 

c('ipt... By pfl'8I!inl( down a finb'llr pit't'e at on(' side of graph sholl hi leld to increased success i ll the cultiva-
motorman, or gripmao to readily ascertain th? amount of I 

Cooper Hewlt� Ne�\' York City. TW
.
O Il8tent� hllvc 

th" rUBing, th" registration of the previous I!8le I. can. tion of the nohlest of the trIbe, and in the present days of 
fares paid. Each fare Ie regl8tered lUI paid m, and the I been granted Ihl@ im entor for an ItIlP,,)\ �-d machme for I cel,,1 nn.1 th . .  eosh drawer opelll�I, tn be CI08l.t hy haud ponltry rai�lng. the use of the incubators and other re­
receptacle may be opeoed by the driver or condllctor to separallng Iiqllid8 from vl8cid or 80l id 811 I ",tunc, .. hy oft,'r t.he Il" xt fl'I(18trat inn io mo,le. bllt, tn glla,,1 against lined slIPplements lead to more than thc ordinary ex­
make change. The peraon depositing the fare may alao centrifugal force, the constMlc�l�n being de.lgn�-d tn rmllpllllllllinl( the rel(istnltinns. ollly 1If"" 'n ""coOlI. is pen81'. 
know Immediately thal lt bas been regi8tered, and coln8 obtain the beet etlects with a nllDlnlllln expenditure of allowed for the drawer to remlllll opcn. II l1tmnatical ly H YPX OTISM UP TO DATE. B y  S ydnf'Y paid 10 exceee o f  o r  In denominations less than the coin power, and ('tlect the complete separallon o f  ,ubs�nce8 w" rking mechani.m th,'o locking the Ilart..<. Thl. timc Flower. C h i cago : Ch arles H .  Kerr of the fare are delivered to a receptacle not acceaeible to where partlaI 8ucCC88.only bas hen;tofore "'-'Cn obtam�-d. 

mlly he vari,,1 accordinl( a. th(, owner dC811't-.. in ""tting & Com pany, 56 F i ft h  Aven ue. 1896. She conductor or driver. Tbe Invention compn.se8 a eeparatmg bowl
.of .mun dla· tbe mnchinc. Pp. 161. Priee $7. meter and comparatIVely great length, WIth weir. for 

Elee'rleal. 
controlling the dIstributIon of the liquid or mixtu .... to 
be operated on, there being a peripheral discharge con· 

UTILIZING ROENTGE N  RAYs.-Charles trolled by a valve and valve operating mechanism . 

F. Easton, Wallace, Idaho. An improved lantern for �=::n�: =:!�i:'� ::;:��I h��:k ��� m: employing tbe Roentgen ray8 for experime�tal, demon· circulation of the material acted on, and weirs of etrative or practical purposes, has been deVIsed by 
tble 

novel conetroction dlecbarge the light and beavy IIq. Inventor, the lantern body being opaque � X ray8, an� I ulda antomatlcally Into boods. Tbe bowl has improved having a front apertoie and fixed dl8k ." hose centra • .  bearings at Ita upper and lower eod., to facilitate the opening regl8ters tberewith, while an adjacent parallcl maintenance of a high velocity, there being a lubricating rotatable disk bas graduated apertorea which may be device for tbe lower bearing and an adjueting device tor ltJougilt 'J1toJlPlncld,nco .wlth those in the bed jIIII'ts. tbe upper one� The later improvemeut more especially Arranged In the case on a sliding carriage II a Crookes adapta tbe macblne for the separation of liquids aod tube, and mea08 for making a rapid or slow and line ad. euch aollds and semleollds as are dlecharged from the juetment of the tube. . separati1l/t bowl with difficulty, and for She separation of TELEGRAPH KEY.-Martin M. Porter. lIv10g orgaolem8 wblch have a dllferent den81ty from the 
Malone, N. Y. Tble invention provides a simple and IIqold they grow In, but have tbe power to remain SU8-
positive meaOB for automatically c101!ing the circuit pended In the liquid. 
through the In8trument after the key BhaH have beeo reo 

ApPARATUS FOR AERA'l'ING LIQUIDS. leased by an operator. The Improvement comprleea a -Thle le a further invention of the eame loventor, ee­spring plate adapted for electrical connection with a line peclally applicable In aeratiog waters, beer and other wire, a key lever, and a tinKer piece of lueolating mate- liquids. It couel6ts of a centrifogul macbioe conetrocted rial. to whIch le attached a metal contact having 
e(ecltrical connection wltb the key lever, wblle a plate partlcoIarly to reduce the liquid to the form of an ex· 

tremely thin 111m, the macblne beiog operated In a hinged to swing vertically 00 the linger piece has a pro . covered vessel eoltable for the required preaeore, and tbe jectlon adapted to engage with the spring plate to force beer or other liquids being aerated whUe 10 the form of It oot of enpgement with the contact on the lIuger 
a blghly attenuated tllm. When It Is necet!8lU')' to carry piece. 
00 the operation under a pressure greeter than that at 

ELKCTRIC SELLING DEVICE. -A lexan· wblch She liquid i8 to remain, the liqold iB carried to a 
der Davidson, New York City, and Cbarles G. Arm· storage reservoir through a pressure reducer which aI· 
8trong, Chlcaao. DI. To sell reserved seat tieketa at Iowa the 1(118 to expand In the reservoir. wbence it i8 
dllferent stations, and prevent the sale of the 'llame·tick· taken back to be need again In aeretion, wblle the Iiqold et at two dllfereot statiOIlll, according to Uis invention, le held In the storqe reservoir at the required reduced 
the 8tatiOllS are connected electrically and each bas dopll- preeaore. 
cats electrical apparatu8, whereby a sale at one statlou le BEER MANUFACTURING ApPARA TUS. automatically reported at the other stations. It the same 
ticket be otlered for'laIe at two .dl1rerent pointe, the . de. . -Still anoSher patent of the �e Inventor provides an 
vice L� reodered Inoperative and a vieual or audible aonnd improved apparatue for brewing, In wblch the ferment­
le given. Tbe Invention comprleea ayncbronoue clocks 11I/t vat le connected wiSh a gaa receiver, wbere tlJe gas 
connected in circuit with a IIl8IIter clock, each clock beln2 developed may be stored nnder pressure, and a cooling 
combined with a commutator, battery, signal bell, and chamber, from which the beer le conveyed to a separator 
annODclator board, etc., thera being alao a three.wIre or porIfter and· aerator, the latter being connected with 

c1rcuU for the operative parta of the ticket eeUlng de. the gas receiver to ntllize the gas generated during fer· 
vleee. mentation. A valve controlled pipe connecta the beer 

recelvlng tank with the aerator. aod a connected 8torage 

MII.l ne, E'e . 

SILVER AND GOLD ORE PROCESS. ­
Henry Hlrecblng, Salt Lake City. Utah. Tble proceee 
relates principally to the obtaiolng of copper from cop. 
per oree. but le aln applicable for obtalnlog tltf' 8Uver 
and gold. whether with or without copper. It IB an am· 
monla proceea, especially advantageoue and economical 
wiSh refractory oree, whethel"wlth or without copper, 
and where melting or other proceseee \Vould. not be 
satlatactory or prodtable, and coneieta In 8ubjectlng 
tbp.m to the action of a aolveut to dl880lve the m,etale 
and then electrolyzing the 88lntion, lire, with a cathode 
of the precious metal and then with a copper cathode. 

tank la a1ao connected with the aeretor and tbe gas reo 
celver. 

PROTRCTING R E G I S T R Y ROLLS. -
Charles A. Scbindler, Jr., West Hoboken, N. J. To ar· 
range roila exhIbiting tbe names of voters that they may 
be readily examined, and posted where desired without 
being damaged . by the weather, thl8 Innntion provides 
a protecting caslng having an opening In ite bottom edKe, 
an npper aprlng-actuated roller to which a lIexlble r.ar­
rier le attached, there being stops at the top lind bottom 
of the caee and a combined guide and 810p on the car· 
rier, with means for clampln/l; the retlletry rolla to the 
carrier. By removing the cap of the case, the roller, 
with ita carrier, and the regl8try roll8 are all eaeUy re-
moved. 

Meehanlea). BICYCLE S U P  P 0 R T. - Francis P. 
M E  T A L  1. I C PACKING • .  - Ed ward L. McNulty and Thomae MeDermott, Cincinnati, Ohio. 

Rayoaford, Suequehanoa. PR. Thi8 Invention le for an Thle II1pport is adapted to a\vlng from the rear wheel 
improvement on formerly patented Invention8 of the 8plndle, wblch le extended at each side and engages two. 
88Dle Inventor, and provides a lIIlcklng for nee on pleton I part nols, the latter engaglug the ring or top portion of 
and valve J'(!ds, piston slide valves. and other macblne lhe 8UpPOrt, wblch IB forme<! of a rod bent to con8titute 
palia, the Pmklng belog artanged to prevent aU leakage" a foot at Ita outer end. In eupportlng a wheel these rod8 
aod readily compensate for wear of the parlll, losuriog .a extend slightly oot at each side, tbe feet e�lnlt the 
perfeCt joint at all times. It ill made with a sectioual ring ground. bot when not foG required as 8UPPOrts the rods 
baviog overlapping joints. and on Ita peripbery Ie a trall8- l are turned up to engage the rear fork. One of these 
v_ recess extending over the onrlappln(l' joint, a rodllke eupports only may be need, Inetead of two, as 
aegmental block IIttio/l; In the recess to cover the.jolnt. one prefers. 

I.IFTIN'G JACK.-William W Goodwin BICYCLE TRACK. - Joh n B. Hansler. 
and George A. Brown, cartb:age. Me, l'b'" la So joc� 9( Newburg. N. Y. To furnleb a cheap and amootb. track 
the mw type whlch may be operated In BlDaU lpace for wheelmen between toWD8 $lid vIIIafIes, and ODe 

A NEW COI,ORI XU AUENT. -GE'OrlC H .  The author of this curious book seems to be a be-
Wei •• , Chnrlnttenhurg, (;ermnny. To form black iiever in some of the extreme views of hypnotism and at 
cb",mc mnnlollt<.,1 wool dyestutls cxc�'C(lingly fast 1<1 the same time 8tates his views in a very guarded way, so 
IIltht, milling nUll 80811. this IUVl'ntor haR d('vised a pro- a8 to give one the idea that he is very conservative. Thc 
c,' •• of making carbonyl mctadiamido salicylic acid. book is written in the form of dialogues between a physi­
which cno.18ts in treatlnl! nitroomido I!8licylic acid with cian who is a hypnotist and his patient. The author in­
Ilhosl(l'n,·, thereby pnxlncing carbonyl metanitnl8Dl ido geniou81y ennugh shows some skill in avoiding trouble· 
snlkylic acid having a melting point of approximately some explanations. Thus, at thc end of the first chapter, 
21!.'J° e . . allli finally reducing thc product to carhouyl h" 8talet! that tl1e doctor explained the feats of mind 
metadiami<lo salicylic acid, soluble with dilllcnlty in reade",. and, instead of giving them, states that the ex­
watcr 81111 a lcohol, insoluble in ""nzine, Iigrolne and planations were so simple and so convincing that the 
chloroform, eu.lly dluzotizablc, the diazo componnd autbor prefers not to pn blish them. not wishing to make 
forming, hy combination with thc usual color producing public the evidence of his own gnllibility. Had he given 
substanct. .. , azo dye8tutls which are easily mordanted. a real, thorough treatment of the subject, instead of thns 

T avoiding it, and had he devoted some space to the natural DI
.
� 

.
H

.
O�D�R A �D Box.-Robert.. ur- magic of the mind reader as well as to the hypnotist, he 

ncr, Ne" I ork City. 1 0  hold dies for stampmg and would have performed, we think, a very accepta " le ser­
embo!!8lng, thl. box i. open at one end, and bas a re. ' vice. Tbe paychologist of the day is vibrating between movable end. piece held by cateb�'8, �ere being �ic full ftedged hypnotism on one hand and materialism on clamping devlce8 In tbe end piece and ID the OPPOSIte tbe other. and this book may be a contribution to the 8ide of �he box, wbile a false 8ide and Ita Ol'poslte 8ide lighter literature of the subject. Some of thc author's have gOldewaYR for the dies, held In place by a clamping critici8m8 on Conan Doyle and others arc very amusing. devk>e. The box i8 arranged to hold separate dies form. 
ing matter to be 8tamped or emoo...ed, the diet! being DIE BEARBEITUNG DE� .G LASES AUF DEM 
Interchangeable to permit of setting up any desired mat. RLASETISCHE. EI II H an d b U P  h ftir 
ter Stnd irend e, welche sich mit Wi ssel!-. 

schaftl ichen Vers uchen besch aft i -
PAPER H OI,DER. -Thomas P. Mautz, �en. Von D. Dj akonow und W. Lf'r· 

Stewardson, III. Two patents havc been granted thl8 mantoft'. Mit 30 A bbild u ngen. Ber-
inventor for a superior l'l.'Ceptacle for paper in 8hcets of lin : Verlag von R. Fl'iedlander & 
dllferent length8 or paper bag8, the deVIce holding the Solm. 1895. Pp. x iii,  154. 
materlal ln graduated arranl(Cment, enabling a peraon to 
readily select and withdraw a 8hl'Ct or bag of the de· 
81red dimen810n8. The holder has a IKIX or body por· 
tion with removable partltion8, having pockets at their 
lower ends, and each partition being independent, al­
thongb each serves to hrace and strengthen the ('osing 
or holder. The I:older i@ n"",1 in an upright Jlosition 
for heavy paper and In inclltlL-d position for light or 
manila paper. A lthough principally Intended to hold 
wrapping paper, it can be u8<.,1 to bold any kind of 8he<'t 
paper, Its 8implicity and cbeapness makinj( It practical 
for e\'eryda; use. 

PR)O�PARING NUTMEAlo . - Joh n  H. 
Kellogg, Battlc Creck. 1Ilich. T o  produce a n  Improved 
article from peanuts or other milS, this InVl!ntor blanches 
th" k,'nwls and remov� .. their cutlclc8, then boils them 
for 8" \'enll hours until th('y are thoroul(hly cooked and 
""ft. dri ... the cooke<1 product, and suhjects it 1<1 a heavy 
prt't'sure betwl'Cn rolle"'. Two pr.kluctR are thu8 ob· 
talned. a dry and practically white uutmeal und a pa8ty 
substance descrihed as nnt butter. 

NOTE . - Copi< .. of any of the ahove parente will b" 
furnl8hed by Muntl & Co. for 10 Ct'nts cacho Ple9se 
send name of thl' patentce, title of invention , and dite 
of this paper. 

This nicely illustrated book with contellts, but, unfor­
tunately, without index, is devoted to glass blowing for 
the chemist and physicist, including the manufacture 
of strictly scientific apparatus by glass blowing before a 
blast lamp. The author follows the German custom of 
u81ng a @lngle blast lamp. instead of the converging jets of 
Rame 80 generally used by the professional glass blower. 
The book i8 very systematically arranged, well illustrated, 
and Its divi8ion8 indicate really thorough covering of the 
j(1'Ound. It seems I\S if the work might repay translation, 
except that America is hardly yet ready for this class of 
monograph. 
THE MANUAL OF STATISTICS AND STOCK 

EXCHANGE H AND B OOK. New 
York : C h arl es H. Nicoll. 1897. Pp. 
500. Price $5. 

The nineteenth annual issue of this work maintains 
the repntation of its predecessors, which has made the 
pUblication a 8tandard reference authority for investors, 
bankers and brokers, and all intcrested in the values and 
ftuctuation8 In prices of properties whose securities are 
dealt in by the pu hUc. 'rhc book covers especially a l l  
railroad@ nO(I street railways, miscellaneous corporations, 
coal companle�. cotton and petroleum, banks and tmst 
companies, insurance companies, the mineral industries. 
elC. 

NEW BOOKS, ETC. M ETAl,S :  THEIR PROPERTIES A N D 
THE U NIVERSITY TI 'TORI A I, SERIES. TREATMENT. Bv A. K. Hunting--

THE TUTORIAL CHlUnSTRY. Pllrt I. ton a nd W. G. McMillan. Lon d on 
Non-metals. B\' H. H .  BailE'v. Erl i tp(\ a nd New York : Lon gm an s, Green & 
by Willia m Brf�gs. LOl ld(;n : W. B . . , Cnm pan y. 1897. Pp. 562. Price 
Cli ve UnivE'rF it v Corresponden('t> $2.50. 
College Press. NE-w Yorl .. : H i nds & In the ""riee of text books of science adapted for the 

NoblE>. Pp. viii, 226. Price $1. not' of artisans and students in public and science .chools, 

publ l8hed hy tbls well known fim , this voluille occnpies 

R lIIost impnrlant place, especially ti,e new edition, edited 

ami bronght np to date by a professor of metallurgy in 

Kin,g'tt College. London, and a lecturer on the same 
suhj('t't in Mason College, Birmingham. The latest 
rnnn� of fnmaC('8. 80me of which are hardly yet consitl­
('rffi $ hevom) the cxper1menta] period, are here illus­
trntt�1 3nd t.lt.�l'l("ribcd . 'rhe work deals but sparingly in 

(�h�miC81 unci mnthemnfiral formuh:el and eVL'ry chapter 

in tbe IKKlk I. well within the comprehension of any hi' 
telilgent meellaujc 0, ambitlous yonng apprentice. 

THE UNIVERSITY TUTORIA L AERIES. 
THR TUTORIAL STATICS. By W I I ·  
I iam Briglrs and G .  H .  Brvan. 
I.ondl ln : W. B. C l i ve. New York : 
Hinds & Nohle. Pp. viii, 260. Price 
$1. 

These two works are designed to cover cbemlstry allli 
8taties as required for paeeiog tbe London University ex­
amloatlon for a d� . .  Like all auch books, wbile use· 
fol, the1 are of IImlted and 8\leurately deftned scope, 
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�usiness ani) ";}PersonaL 
The charge jor insertion unaer thi..'1 head i s  One Dollar a 

line jor each insertion ;  a,bot(,t, eiaht words to a Hne. 

Adverti..'1e1nents must be -received at J)ubUcation o.tlice 

as early as 'l'hursday nWl'nino to appear in the follow­

ing Iweek's issuc. 

Marine Iron \Yorks. ChiCago. Catalogue free. 

High grade well drills.  Loomis Co. , rt'iffin, Ohio. 

. .  U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. \Vaterbury Button Co., Waterb'y, Ct. 

Try us for your wire or sheet m etal s pecialties. The 
Enterprise :Manufacturing Co.,  Akron, Ohio. 

Improved Bicycle )'Iachlnery of every description. 
rrhe Garvin l\lachine Co., Spring and Varick Sts. , N. Y. 

Order brass l eiters for sweating on metal patterns of 
H. 'V .  Knight & Son, Seneca Falls,  N. Y .  Drawer 1115. 

Concrete Houses - cheaper than brick, superior to 
stone. " Ransome," 757 :Monadnock Block, Chicago. 

:Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. Exclm�ive rights for sale. . .  Ran. 
some," 7a7 )-lolladnock Block, Chicago. 

The best book for electricians and beginners in elec· 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. �Iunll & Co., publishers, 361 Broadway, N. Y. 

Capital Wanted. -The undersigned wishes to cor­
respond with capitalists or investment companies with 
a view to organizing a stock com pany for the purpose of 
manufacturing press brick by hydraulic pressure (a re­
cent and modern invention). Address T.  A. Gordon, 
Shelbina, Mo. References given. 

Colorado's Gold Fields, Illustrated. 

• Just out, with correct map and nearly 100 mining views 

natural as life. This valuable hook will b e  sent free pre· 

paid with our big 56 col. family paper 3 months on trial 

for 25c. ; club o f  5 and [) books $1. Latest milling news. 

Mention the S. AM. and address Illustrated 'Veekly Sen· 
tinel, Denver, Colo. Cripple Creek is fully described. 

a:r Send for new and complete catalogue of Scientific 
and other "Books for sale b y  )[unn & Co .•  3tH Broadway, 
New York. Free on application. 

IIIN'rs 1'0 CORRESPONDENTS. 
NalDes a n d  ."- ddress mU8t accompany all letters 

or no attention will be paid thereto. ThiS i8 for OUl 
information and not for publication. 

R e fereo('es to former articles or answers should 
give <late of paper and pa�e or number of question. 

I nqu iries not ansv�'ercd In reasonable time should 
oe repeated ; correspondents will bear in mind that 
some answers require not a little research, and� 
though we endeavor to reply to all either by lettcr 
or in this department. each must take his turn, 

B u yers wishing to pnrchase any article not advertised 
in our columns will be furnished ,,,ith addresses of 
houses manufacturing or carrying the same. 

Spedal 'Vrit t e n  InforlDat io n on matter8 of 
personal rather than general interest cannot be 
expected withont remnneration . 

Scie ntitic An,erh'a n S u p p l elDe nt s  referred 
to may be had at the office. Pnce 10 cents each. 

Boo k s  referred to promptly 8upplied on receipt of 
price. 

MineraI" 8ent f.or examination should be di8tinctly 
marked or labeled. 

(7158) J. W. W. asks  (1) for a rule for 
setti ng over a lathe tail 8tock, for turning taper8. A. Set 

over the tail 8tock equal to half the difference in the 

diameter of the cone for the whole length between the 

centers. 2. Do lenses ever lose their magnifying power 

or become non-achromatic ? A. Lenses do not lose their 

magnifying power nor beco:ne non-achromatic. 3. Is 

there any benefit derived from sleeping with the head 

toward the north ? A. A magnetic 800thing effect i8 

claimed for the meri J ional p08ition of the body in 8leep. 

Perhap8 imagination has mnch to do with it. 4. Is 

there a process for making grcen prints like the fero·prus­

siate' or bl ue print, except the difference in co]or ? A. 

Green prints are made by using a green pigment in the 

carbon process. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
APRIL 27, 1897, 

A N D  E A C H  B E A R. I N G  T H A T  D A T E. 
LSee note at end of list about copies of these patents . J  

Accouterment support, C. Dodge . . . . . . . . . . . . . . . . . . .  581,541 
Air b eater, c()mpre�sed, J.  H. Hoadley . . . . . . . . . . . .  f..81,.,Wa 
A larm. See Fire alarm. 
Alarm device, electrical, ,J. J. Bartoll . . . . . . . � . . . . . .  5..'11,;)28 
A malgamator. \V. \Vrigbt . . . . . . . . . . . . . . . . . . . . . . . , . . .  r>8j ,ti-ta 
Ash ej ector, H. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r>Hl';)2\) 
Ash ejector for steam ve��els. II. See . . . . . . . . . . . . . .  5S1, ;")21 
Asphalt, method of and apparatufol fur refinillg, 

H. A .  Frasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58l,f>4f; 
Asphaltum, apparatu� f()r refining, A .  F. L .  B eIL - 5..,"{l ,4;")1 
Auger, expanding, A. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;")SI,Ii77 
Axle box lid, car, A. O .  Buckins . . . . . . . . . . . . . . . . . . . . 581.h7;{ 
Badge or hutton attaching deviee, A. S. Cooley . . .  581,41a 
Balance escapement, D .  H .  Church . . . . . . . . . . . . . . . . .  ;>81';)'');) 
Balling macbine, l'Jllis & Steward . . . . . . . . . . . . . . . . . .  581,274 
Harber's chair, G. \V. Archer . . . . . . . . . . . . . . . . . . . . . . . .  S81,fl47 
Barrel platform. portable, 'V. A.  Smith . . . . . . . . . . . .  f'>s1,4/fJ 
Barrel. steel, ,T. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . 581,488 
Bearing, :llltifriction, L. G. Billingfol . . . . . . . . . . . . . . . .  581, ;);{0 
Hearing for celltrifugal machines, elastic collar, 

J. L. Jon�s()ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rvn,42� 
HBd bottom, J. A .  Lampbier . . . . . . . . . . . . . . . . . . . . . . . .  581 ,aH7 
Bed bottom, woven wire. F. G. G-ale . . . . . . . . . . . . . . . .  581 .405 
Bed pan, D. Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,1).S1,fl<'{8 
Bedstead, G. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581 , ;):0 
Bed�tead corner fastener. M. G. Merritt . . . . . . . . . . . . 581,485 
Beer, apparatus for conveying and drawing off, 

Belr b��'�le: "P: ·c: 'X�li;_;ld : : : : : : : : : : : : : : : : : : : : : : : : : : :  �i:�� 
Bell.  bicycle. A. �'. Rockwell . . . . . . . . . . . . . . . . . . . . . . . .  li8UlIJ6 
Bicycle and bicycle course. E. R. A lIon . . . . . . . . . . . .  f).1)1,501 
nicycle brake, ,J. H. Bullard . . . . . . . . . . . . . . . . . . . . . . . . .  581,t)'�4 
Bicycle brake, C. F. D e  Hedon . . . . . . . . . . . . . . .  ,581,004, fV!1 , ;-)(),j 
Bicycle brake, 'V. & 'V. S. Valentine . . . . . . . . . . . . . . .  :*,1 ,444 �����l� ��:l�:'

h�lli��
l
, ���\�:ii�lwes: : : : : : : : : : : : : : : :  �t�k�� 

Bicycle handle bar, J. F. O · Brien . . . . . . . . . . . . . . . . . . .  581,001 
Bicycle handle hars, hand rest for. A. 'V. Biddle 581.260 
Bicycle lock, L. 'Vi�liamfol . . . . . . . . . ; . . . . . . . . . . . . . . . . . .  581,884 
Bieycle rack, G. & (.+. Hirschman . . . . . . . . . . . . . . . . . . .  581 ,58.1 
R i cycle support. J. 'V .  Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  581 ,387 
lHcycle support and package carrier, combined, 

P. Gold�mlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581,5.-50 
Bicycle supporting stand Of rack, W .  H. Walling-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fiSl .4� 
Bicycle wheel support. 'V .  A .  Douglas . . . . . . . . . . . . .  ;")o,\l J,;t, 
Bicycles, handle for handle bars of, J. G. HodJ.,t· 

son . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !"",\I .:.'S; 
Binder, temporary, C. F. Burtoll . . . . . . . . . . . . . . . . . . • .  r)o'\I ,ti;� 
BLiud fafolt,ener, R. Hayden . . . . . . . . . . . . . . . . . . . . . . . . . .  r .. "I .�Hl 

j'Citllt if i c  

O R IU N A R Y  R ... ·I·E!!I. 

I n side Pnlre, each InMerllon • •  .,.li cent .. n i l " .·  
Back I·nu.·. enrh h l  .. ..  rl l oll • • • •  81 .00 n l i r  . .. 

m-l'nr .<0(11111(' c1assl's oj .ddtl(�rti�emenb'. Special aUfI 
Highe'I" ,,"tf'� " " t' r('ti l l irrrl. 

T h e  ubuv\.! are chun"[es I)er ""ate line-about e.i.�ht 
words lJer line. Thi� not ice �hO"'N tbe width of the une. 
and is Het in ng-nte t n Jt�.  "�nJlrnving8 fUay bead adver­
tisements Ilt the :-lUlUe rate I,er n�llte Hne, by rueBMure ... ment, a!'\ t h e  It�t t t ' r  pres� . A d v p  .. t i �ement8 mUMt bp 
receivNl ut P u h l i e'Ht ion t Uflcp n� enrly as 'rbursday mornillg to UP l ten r in t bl� f" l I o w i l ll! week's iSt'ue. 

SEXI' FtJR ' ·.H·AI,tJa U}:.'i­
A -\\'ond-workin!:" lIIachinery. 
B-Lathcs. etc. 

SElfECA FALLS MFG. COMPA1fY. 
t i� I;, \\' a t l ' "  � t . . :--:t'l1eca Fal l:;. X .  Y .  

SCIENTIFW .. L\l I<;ItWAN S n pPLE-
:\1F.N'L Any t le:(i rfOo back n u m ber of t.bp �(,"; X T 1 t I f  
A�J EH I (' A X  � ( T p " I . l-: .'n; X T  ('all  he hatl at  this uffice for 
10 cents. Al�n to be han nt· n('w�(h'aiel'8 jl: ull ))nrts uf 
tbe countrv. 

SCREW EYES 
Roll Thread. Gimlet Point. 

NEW AUTOMATIC MACHINES FOR MAKING SAME . 
II:1l'" SrI"l fn .. ' ·I .. ", ,/n,. 

B LA K E  & JOHNSON ,  
p ,  O .  Box 7 WATE R B U R Y ,  CON N .  " Oueen" Bui lder's Transit 

$ 1 00 
I M PROVED TRANSITS A N D  LEVELS 

Gradullted entirely on our larJle lI ivirt-
Wfir �n�fW!ik i ,�I�C�

'
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l
' .. ���\' r.�t:�f I�� 
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veyinJe unci l )rufl i lU! 1 1 1�t rUm(!lIt� and 
MaterlnI�. 2')1 p. l I l u:oIt rnted ( 'utnIOf,(ue 
wai l ed frpc only i f  tbi� art. is mentioned 

(HJ t: �: S  .\: ( �O..  I Ir r  . .  
1 0 1 1  { � " " " I I I II I  "" . .  1· .. U n  .. . · l p  .. in 

Water Emery 
Tool Crinder 
Pt��"� 1:�!(I :::��cffo

ll
!�I��:;

(
it w �l: 

witt er. A l wllY� read y fm· llKe. :-:im­
plCKt I I I  ('o l ll"t rnct iotl, I l lost cttidellt 
in uJI,·ration. 

;:ir' .'if'W' .ru,· ("ftt"ltH.lltf ttml l,rifl'.",· 
W. F. '" J N O .  BAR N E S  CO.  

1 9 9 9  R u by SI.,  Rockford, I I I .  
---- -_ . _--- -

THE CARBIDES AND ACETYLENE 
rommen' l Il i l y  ( 'uIHiid ercd. By 'I'. IJ. \V i l lsull :1 1 1 1 1  ,I . .1 . 
Suckerl , Ph.". A CI I I I� i ( tpl":ltion uf I he (',u'h idt ':o! all � 1  :C��·I!f" i: i��: "�� :l( ;f '���!�'�('��� �r::fl": : ::�:t .. � i��I�� 1;':':;�i��11:·I(! �II� 
their  t'o nllat i l l n .  and t h e i r  dlt ' l l I lca l  al i l l  . . hy�i (';d prop­
e rties. \\' i t h  10 i l l ut\t rat i l ll .... . ( 'un t a i l l t ' 1 1  in  :o!o('n: � l' l "' I ( '  
A ME R H"  .. \ S :":' ( '  1 ' ' ' ' '  .. : \1 Es·r. S o !'l .  I .. 1 � alld 1 .. I I; . Price 
10 cen t !'l ":teh. 'l'n lJe had at t h is office nnd fruru a l l  
newsdeulp l"!'l. 

AM ER IOAN PATENT 

POp Safety Valve 
For Marine and Sla t ionary Boilers. 

Portable and .�urm F.1IJ!lne Vulves, Loco­
motive Valve anti llutfler, and AmericaD 
House l I euter Val ve. 

IT Snlft for ( 'afal"yul' .. 4 .  
,\.I n: u  1 ( '.\ S "'T t:,\ )1 c a  " n E 

3 J ,  30 &: :I� (�hll rdoll SI.. 1I0Mlon. ;\la .. ". 

GITES ROCK I ORE BREIKER, Steam Ore Stamp, 
Mining Machinery, 
[A) yea rs eX llerience as bui lders. 

( ; .\ T t:S I UON WORKS. �=:;;;;;;i"";;;;;i •• Dept. C, 660 Elston Ave., Chicago. 

f) rawer 3. IL\ R T F O R I), CO N S .  -----

DORMAft'S 
VULGAftIZERS 

are u sed al l  over the wor l d .  
Excl u"i ve :\Innufnctllre . .  I If �tenm Ma­

chineI"' fur Uuhbe .. :O!OtalU p�. 'Ve a l �H muke 
Dry l I en t  V u lcanizt..�I·)oI.. ( "nlllph�te unttlts 
from 'III tn itl.("'. A I I  �tal l l p  arul �teJJcll 
Tools mill � l I ppheM. UnlHI"' anf! �teel Dies 
for all  purpOHe�. �t aiM. Ellauavlllll �mct 
Die Sink i nJl of all  kt nd�. }!."Itnhl ished 18flO. 

iT �" wl (0,. f 'ufu/u4}Uf'.'i. 
'.' .11': .J. F. W .  DO R :l( '\ N CO. 

I 'l l  .. :.  Il' U )· f· I t P  !"li t  ..  Un l t i mOrf", IUd • •  17, �, A .  

�lll ericau. 
Ulnwpr. ruh try. '1'. \V. Hrcen . . . • • • • • • • • • • . • • . . . . . . . .  &sI,·US 
Uoi lt'r deHller • •  r. M. MaxwelL . . . . . . . . • . . • . . . • . • • . . •  aAl,fA.f 
Huok I"'t n l 'lhlJ.,t tluwhille. )'. S. Brndley • • . . . . . . . . . • . .  581.507 
lI"t t ]e. W . .. "ru l.fer . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.&'1 
lIull I". Hiley /I< t:r"ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.517 
lIul l le. IU ll i reH Il i IlI/. G .  W. Rnbert •. . . . . . . . . . . . . . . . .  581.61� :t :n:� !�:l�::(�������·;�tnl�ll:��\��� �t\lth:��ft��: : : :  : : : �::� 
Hut t i e. 1 I ( l I I ·rett l luhlc, l l . I ,. B. l,ee . • • . . • . • . • . • . . . . .  5Xl.a97 
not t le, l Ioll - retl l hlhlc. K Smyth • • • • • . • . . . . . . . . . . . . .  581,fm 
Bot t Ie �toli l ler . .... I ,. �iellcl . . . . . . . . . . . . . . • . . •  f>H.I.a:!2. 581,523 
Btlt tll"�. dp" h'e fur vrc,·clltinJ.,t fraudulellt reUMe 

uf • .  J .  �t·htl ll u,dter . . . . . . . . . . . . . . . . . . . . . .  58I.t:l"J t u  !"JRl,4:i5 
Hux form, C . .  J .  Pran knrd. Jr . • . . . . . . . . . . . . . . . . • . . . . .  581,3CXJ 
Box('�, madainc for attach ing tl y  l"OVerH to. W. 

\\' . I ·Y:-lil lJ,l(�r . . . . . . . . . . . . . . . . . . . • . • . • . • • . • . . . • . . • . . .  :181,513 
Bnwket . :-:ee Lum p  bracket • 
Hrake. �cc llll'ycic brakc. Cur brake. Rui l 

hrak(>. 
Hl'Uk(! me(·hullbll l .  I t  }I�. P u t ney . . . . . . . . • . . . . . . • • . • .  581,400 
nrew i l l�. etc., nppnrllt n� for t rcllt illJ( mush in, V. 

1 .  .. 1 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581.:I.'>! 
IIll l "kle • • '. W. ;; m i t l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.4:iI! 
Hili-hUng' muterinl Rud lUllkhlJ.,t �nlue. J . . J. Czepull 581,478 
BUt)y. n u t . HlInt it� hell,  I I. (' . •  JuhnRolI . . . . . . . . . . . . . . .  581,:-U9 
Ru .. ni l l", I i < l l l ld fnel, al .llnrat l1K for. I I .  A. House .• 581,W 
t'tlttle t ension rCJ!u hlting device, .�. Carles y 

'\ llInt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . • . • • • . • .  �1,fU5 
Cuke m l xcr. A. ,J . �lllt:-lJUtlJl . . . . • • • • • . . . . . . • . • • . . • • . . .  581,49:i 
1 '11 1 1 .  "IN·t .-h·. I I .  C. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.4411 
('nn C. )\·l'r . ,r the Iike. C. 11. ],eJlllett . • . . • . • • • . . . . • . .  5AJ.�i 
Cnn (·over. �heet metal. M. AmM . . . . . . • • . • • • . • • • • . . .  rJHI,2!",7 
( 'lII a  tl l Iin", muchille. C. It;. Harber . • • . . • . . . . • • . . . . . . .  5Kl,:iMR 
( 'unllul I , yudl t .  'V. \V. �cott • • • . . . . . . • . • . . • . . . . . . . • • •  r18I,495 
( 'u l 'o t n: .. 1 0, "·erreirH. & (Hseke . . . . . . • • . • . . . • • • . • • • . . .  581.a.&S 
C 'ar hl'akl', Hunum & I'etlrsoll . . . . . . • • . . . . . . . . . . . . .  fiUAla 
C 'al' h .. a k(', H. Ilit·e . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • . • . • .  ;)1011,"29 
C 'III" '·"Bt ru_PI". (,)(·I't ric. R \V. l I u ff  . . . . . • . . . . . . . . . . .  M I .  .... "7 
C ·U .. f·OI1 I ' I i I lI! .  \V. K :-;unerJUan . . . . . . . • • • . . . • . . • • . . .  "ltn.:i(� 
C 'a r  fpl uh 'I" . •  1. \V. A nJlell . • . . • • • . • • • • • . • . . . . . . . . . . • . . .  5.�I .fl.Ifj 
C ·a .. fPIH ! t · I". .1 . F. Rnt ler . . . . . . . . . . • • . • • . • • . . • . • . . . . . . .  SHI.f;;)j 
C 'a r  fp l l ch 'r. c. L. ltoJlJ!ellti llc . . . . . . . . . . . . . . . . . . . . . . . .  fiAI .fif;; 
f ·a .. f('l I lh· ... :o:.hl lt'lwiker &- Hitt ner . • . . • • • • . . . . . . . . . . . 5Rtfi2 .. 
C 'U I' I!ute, P. K ( ·OI l i I lH . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . .  AAI ,"':-ki 
( 'a .. � h! l l .  , I .  I ). Bro\'· I IP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Ht.rffi 
t 'al" w h l·t · I�. I I I IU' i l i l l t" f •• r MJ-tiu l l iuJl. J. I leuc\ers( 1J) !'IIKI , �  
C 'ar l ll i l i .  l"l'c 'I I\" (' I' i l ll! lic wc'u l pu t ,  K ( ·ah( lt . . . . . . . . . . . .  MI.:i!l1 
( 'a l"d i l lJ,!  lI Iuc ·h it l C '!" . a n l c llllnt ic eC llubined ularm 

nlld �Iop I I I t 'dlll l l i�1 I 1  for, .J . .. �. Heb .• . . . . • . . . . . . .  "JH1 .r,..� 
( 'a�t i l l J!  I I IPl a l  t u h('� . .... Pt·mil l"' . . . . . . . . . . . . . . . . . . . .  Ml.?i"2 
( · Iw l l". :-:('(' Unl"h"I" � ( 'hni... I '4"lltu.1 chair. 
C 'hnir  :11 1 u.- l II II (' I I I . I I .  A. :-: lI l 1l h . . . . . . . . . . . . . . . . . . . . .  ;�1.a2" 
C ·ha l·Ht.·t c ' l" i l lJ,l nut< " l l i l H' ,  .J .  O. Chark . • • • • • • • . • • . . . . . . .  AAI,:'�iM 
( 'h i n l l l t ·y ( ·a l ' . .... nnrkt�r . . . . . . . . . . . . . • . • . . • • • . • . • . . • • •  ;JrRl .;"lI:);",) 
( 'h i l l l l l t 'y c ·ow l . A .  l I i  .. )oI.dwl . . . . . . . . . • • • • • • . . . . . . • . . .  r*,I.r� 
t · h ll r l l .  , J .  A. A du l I I!' . . . . . . . . . . . . . . . . . . . . • . • • • • . • • • • . . .  !"lIKt ,fi.U 
C 'h u r n ,  ( ; .  J\ . Surc ·l"n!'!� . . . . . . . . . . . . . • . . . • • . • • • . . . . . . . . .  {IIKI ,fifr.1 
( ' iJ,!arf't l t ' hox . I I .  ft. ( ·o r k h i l l . .J r  . . . . . . . . . . . . • . • • • • . .  rJMI.:-t�1 
( ' i)!u l'l'1 h' I IUl k i J lJ,!  de\"h�e, ,lOcket.  K (� .  lAme • . • . • •  5Hl,;"Jfifl 
( ' I I l�p. :-:l"(' Coi l <"Ia�JI. ( ·h·lllw... :-:t·t' Uo ih'r dentler. 'l'rnck ('Ienner. 
( ' lpa IH·r. �1 . .1. ( i n t h rh,· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • .  r.Rl.!'�l 
( ' Iut ht ·l'i rnc ·k . •  J .  It.  C 'uh('rley . . . . . . . . . . . . . . . . . . . . . . . . .  : .. �I,2tj!l 

30 1 

POWER 1 POWER 1 POWER I 
"'lfty per cent- Increase at no additional expense. 

VICTOR VAPOR E18IIE •• 
LOCAL �'EflTI 'f!flTE�. 

Steam an Vapor unc es 
Row and Sail Boats. 

Send for catalogue. Specify 

.. 

one wanted. . 

TIIDI. IUE a. 10. � .  . 
_ .  

64·66 'Vahash av • • Chicago. 
l'bi. be

��w:.ID�e
8
J�:"ib�

r Horse 
\V E II"" l' E R  � actual horse power 

GAS E NGINE 
for � 1 ;; 0 .  Ie • •  lin dl.count for cash. 
:f'��.�':.:�:::i���

n
A���J'I�r8 .!/U!M 

t berelore we can make the
�

lce. BOI-
�a��

r
f��lf:��IG:.�ff�:. 

pounds. 
ur Writ.!1Yf Sptclal CatalO!1ut. 

WEBSTER M'F'G CO. ,  
1074 West 16th Street. CHICAGO. 

W �! ��n a§!a���t� E� 
qulrlng 

or 
l��r�

y 
J'ri'{ra

8
Cf�c; 

minute.I' attpntlon requIred 
ench day. Guaranteed cost of 
opernt ion i� 1 ffnt pf'r harst' 
POWfr l',,. hlHl r. Tbe simplest, � 
most econnmtcal. and beRt 
power. W E IU: I( H '\ ioi "" 
(; A "'OI. I N E  EN G I N E  CO. 
40� l!ioll l " weMI UOll l evaFcr.""Kau .. a. iCi l y ,  Ill o. 
.. WOLVER INE " lAS AND IASO L I N E  

ENG I  STATIONARY a n d  MAR I N E  • 

W'nl.· .... in .. " I. the only re-
Gas Enlllne on 

·,,,:c·,,·-· � _ _  �._�t _be �:.r��. e
�.; enJ,[ineer. Ah�n� 

safe. Manufact'd by 
LVE R I N E  MOTOR WORKS.  

12 D u r o  . .  Street, ORAND RAPIDS, M I C H .  

( ' I u t dl m l t l  Ul Ullo"rou!'! tlev il·(�H . frh't lulI, .... )-1. 
f ·ua� ·:::!�

·
l
i
:.�.: 'I', i l(:iai;;" i i(:: ( �;lj.t ii(·I;';(� ·��: 'vri�h·i::::: :. �::r,�� TH E I M PROVED lAS 

f 'ual  c l r i l l . '1'. I l u�hnll l 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a.,\I .5r"" Two cylinders in one casti�. 
ENI I N E . 

: :: :il,t ��L'a,!: ; ( ·t,',':;; ,  
H�;:;I.:���!�f:al!'Yi;,j.· · f;;':Jiiili�" KitJi;e� r,,�I .452 ������

e
it���w:f��n a:� ::::8:: 

' 1 ' ( ' l 1 l l l l i l l  ,\: '1'(·I"I I)o1.t t>dt . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;»HI .:UH made. ('aD be used wherever pow-
C 'ul l : l ) l � ihh'  hu.\: .  I I .  � t 1rnutll  . . . . . . . . . . . . . . . . . . . . . . . . . [)HI ,: •• ) er is required. fI�itber sta-
C 'I , I I ')" I·" I I I I II I U I I ( I .  l Ia ] lh l l l l ) 1  I lltll'k ,  I l c ltfmnun &. t ionary or marlne. No ftre. 

\V C · i l lh( '  .. )! t  .. t ' i��II t ' ) . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . 1 1 .WS No heftt. No smoke. Noli .. 
( 'uII I I I  h:wk . •  1 .  \V al t ull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H1 .1i:�) censed enaineer required. 

I «
'I II

I:!:;�� '��:,I;::
I
:t�; .'�:�!.;:�II'.I.'�(.I��t.

t .. ��� . .  ��.
i�� •• ���.� .. !"1R1.�:{!1 rr ,sellCl Jor cataloguf'. 

I : :: :;::;·;,:;:·y!!I�:,:�:]::':�:;!'\�:��r.;�:ii::'��!�:i:.����;�i(i:� 581 .
;102 

S IN��r!�� i
N
n��i�:'

CO .. 
i)ol.)oI.u(· ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 .�r; ____ Il_I_lc_h_...:.,_V.:-._"'...:· • ...: ... .::..:.. _____ :..:.:.:=====-_ f ·I IJ"� . . t l ·j , \· C ' '' . �1 . ( � n l lnlld . . . . . . . . . . . • • . . . • . . . . . . . . . . .  M1 .5i9 

' · • •  1 1  . . . .  "," ' 1 1 1 '''". ('h'II I I< " " t rlln k  fHr, J. C. Putter . . .  51<1.4,1 TRANSITS AND LEVELING INSTRUME�1'S. 
' : . . . . . · 1 1 .  h . .  x . . �l lI r! i . . & l l  .. lIcllen . . . . . . . . . . . . . . . : . . . . .  581.'i>4 PLUMBERS' 

I RON LEVEL ,,· l t h  I t o u b l  .. t 1 1 1 1  1 ' 1  I I I&:. l"C't" ( n  .. t·OIl I I I l IlJ{. �hut uff cou pli ntl. PI n b 
: :::��

I
I�ii� I� �

·l
t�i;�:::l

l
l
l
�:.

l
r·. �i�t l��7t : : : :  : : : : : : : : : : : : : : : : : : : : :  �::� d 8��ial 

, 'ur la i l l  " X l ll r<" . . 1 .  .\ . �1.I ! 't7... . . . . . . . . . . . . . . . . . . . . . . . 5RI.fii.'. WI I I. .1 1 I device 
: ::: ::: ;: : : : �1�ltc!"��:·( II�i;:�.'}'���:!�I�i ·&· ��eih·lw�·. : : : : : : : : : �l:� I .. _ _ _ . _ ... ..c :l:���d 
: : : :n !!��I�.:-:�'.::lr�;I:i

t,c:,it r��.
H1yt�!:::�����e��· Schenker [)s1 ,621 all piping. Price f2.26. Size 12 lncb. For boot on tt�

l
l�:el 

' ·Y· ·li·. ",,!I.'
"
1 \:':�::�: '�l'�.'���'��� . �: :� . �'.�r.'����.t.����'� •. 581.a.fl 

C. F. RICHAR DSON '" SON, 
1 »a l l l l l l '" 1·t 'J,! u lat or. A . .. �. Hurruws . . . . • • . . • . . . . • • • . .  5H1.a:-u .-,  O. Box 9'-', A T HO l ,. MA:-iS • •  U, S. A. .  
U(' l I t :1 i  h .. i c il!ework, C. M. Curr . . . • . . . . • • . . • . • . . . . . • .  &H.a:i5 
1 )t ' l I l a l ( ·hnir.  U. �1. "· i l kerMun . . . . • . . . . . . . • . . . • • . . . .  581,f;;O 
I JPl l l i ... t )ol. · i l l)ol.t  .. tllI I(,III�. �teril i7.er fur, G. N. Old· 

halll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  (181,407 
' . i .. ( · , · t h ' l l  nl ld :-I l u .. >ell de,' ice, variahle. �. L. I ley. 

\'· j ll lt l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  5A1 ,�' 
I H )oI.k!'.  mC('hull i:-l1 l 1  for ('ul l t rol l illtl action uf oscll. 

lal i l l J!  • • 1 .  'l·huIIIHOI I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ml .f�iO 
1 ) j � " l u y  (·uunt er. It;. I I .  ( i rullt . . . . • • . . • . . . . . • . . . . . . . . .  581.:U(1) 
: :: :: : � i:���k:

k
�li�;il��. �����.a������ .. : : : .. : : : '. : : : •. 

'
. : : .. .

. : 
.
.

•
.

.
. �\:M� 

Hoor opt>rut il l", dt!vlce, uut()matic, Cooney & 
I .ni  . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5Rl .:!:lI! 

Uuor ur w i n<iuw fUMtcn illJ! device. M. W. <ireer • . . 5S1.5.'>2 
J )uwuclrnuJ!ht fll rIHU'e. �. '1'. Hleyer . . . . . . . . . . . . . . . .  fltn .2fH 
Hraujl h t  (·CI Uul il.(·r, K K H uhbs . . . . • . • • . . . . • • • . • . • •  581.58f; 
Dri l l .  �pe ( 'oul (Ir i l l .  

FOR ELECTR IC LIGHTING. 
Special low prices to boom 

busIness. Ig "Nbt 1: c;p. n& v21t dy'!!'-mo t�:� 
���&

r 1I��:'m'!e,b%��.\I��:i�f���i.fo 
guaranteed. Blectrlc motors � to 
7 b. p. any voltage. Stor�e bat­
teries for all purpooe.. Roth Broo. 
k CO .. lJO.34 l11artet St .• Cblcago. Ill. 

�n�:::: �I:: �:;::!;�i::�·.
r

i,:,;:,;et·.: 
. . �r· ii:i',iiij,ii: : : : : : : : : :  �l:�: On receipt of ten cent. In stamps (practically 25� of re-

.:le.·t ri(· I l I  . . t . .. .  ·u .. t rulier. W. II. Chapmall . . . . . . . .  581."'iIl tall price) we wlll .end you one of our 
"�h�(·t ri<' :-liJ!lInl.  �mnu,)htlrh·. It. 8. Robert" . • • • • . . . .  SRI,":iO 
.. �It'("t.h·ul (·t mll(>(·t i tm, I I .  P. Hrnwll . . . . . . . . . . . . . . . .  58I,26:i 
}t;lcvufur plnnt l'4, U)lernt illJ.,t hydraulic. n,. e. 

�In it h  . . . . • . . . . . . . . . . . . • . . . . . . . • . • • . . . . . . . . . . . . . . . .  ;)/'\I ,fifjA 
"�le\'utC lrs. nWUIIM for t l lterat hlJl contrul devices 

of. It. <'. �llI it h . . . . . . . . . . . . . . . . . . . . • • • . • • • • . . . . . . . .  5KI .62ti 
"�lIrl ",ute. wnJ!on. C. :O:ch u.l leH . . . . . . . . . . . . • . . . . . . . • • • •  Ml,li20 
";uJ{ine. :-:el� ( i ll� elllthlH. Gus ur vapor eUlline. 

,Jordnn enJ,lille. Rotary enllille. 
to;llvelop, M. Kinll . . . . . . . . . . . . . . . . . . . . • • • • • . . • • • • • . . • • .  5.,\I .28!J 
K�e(�I:-li l .r HIIl('h ine. 'V • • '. ( ,tt  . . . . . . . . . . . . . . . . . . . . . . . �I .ti'm 
..�x h i h i t C lr. Itict u re. (i. \V. Brown • . . . . . . . . • • • . • • • • • . .  5Mt .tJ;J1 
":x t rlJ(:tor. :-:ee Ll'mon j u ice extructur. 
";ye/.;'''a:-l�eM or Hpe(·tndcs. ( i .  W. MelICK • . . . . . • . . • . • .  6Al .3.�t 
"'nrc rt'J,li�t t�r. }t .  I l t·rlt.. . . . . . . . . . . . . . • . . . . . . • . . . . . .  , . .  5R1.!"n\ 
"·u�hm(>r. \V. H. 1 1 . ( )OWl'4f! . . . . . . . . . • . . . . . . . • • . . • . . • . .  5H1,3Hi.! 
"'e(�tI wut('r rt'J,:'u lutl lr. H . • J. Jli(·e . . . . . . • • . . . . . . . . . . . .  bRI,:-)fi9 
FmU't' I II Il'it , UIU' k i J lJ.,thum tt ll. ,, )re . . • . . . . • . . • . . . . . .  bKI ,t�·':i 
"'(�IH'l' Ito�t . P. A. ( i n m l  •. . . . . . . . . . . . . . . . . . . . . . • . • • • . • .  5Nl .mti 
"'(·II(·P. w i l·p. \V . :-:. � u t t o n  . . _ . . . . . . . . . . . . . . . . . . . . . . . .  [)/'(I ,-IO.' 
,,'PlI('f' w i re· jc .inillJ! de"i('t>. ,f. A .  'rhreeh( luse • • . • • •  5RI .�":i 
"�ile J,l1·i n < l i l l J,l IlUwh i l le. ,f . 1'u rncr . . . . . . . . . . . . . . . . . . .  fiijl ,�7:' 
.·i 1ter. W . I l .  W llldll't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.:m 

�- I NCH A U C E R  
� 

B I TS 
e 

A line cutting tool. perfect clearance. e.peclally good 
In bard wood and for end boring. 

ur Send for Ch'cu larlJ " S  .\ ," .. 'r ..... �_ FORD BIT CO. , HOLYOKE, '!'lASS. 
. �T LDGUES f"REE TO ANY ADDRESS *- .  �p.�'\'sQc.\..S £�'fd50 w-\o� 1 1  

� lW lW .. · l lh�rhlJ! nnd ('ool il lJl �yHtem. wut er. J. 1 1 .  Brady AAl ,:-tiO 
�:!��,:�
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I
�;::�:I�I?e���::5Ki.2ii;: ��:� ACETYLENE GAS A�D CARBIDE OF "'irn door. I"tul ldurd. '1'. C:.  I�lmb . . . . . • . . . . . . . . . . . . . .  5Nl.:l;":t:i 

... irn C!ol(·ftlU�. pl .rtahle. K .... Hr( lwlI . . . . . . . . . . . . . . . . • .  5.'(1.f;;·)2 �:: :::: ::�rl�! (�; :1
!:::;�

·
�,��;!� i�!:

r
li�'\��

1 t�l:��;.� •. ���
l
.��� : : : �ti�� 

Fi�h i l lJ!  I"c ·f ' l . t.'. I I  . .... K rn ft . . . . . . . . . . . . . . . . . • . . . . . . .  rIMI ,2!.H 
... 1 1 1 \\" 1 ' 1" l'i l l t l l t l .  foldi l lJ.,t. ( '. :-:. �i Dl pHOJ l . . . . . . . . . . . . . . .  [).�l .:mj 
"'1 1 I �h  ' a l l k  . . \1 . ( '. !\Ioore . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  5HI.:-UH 
"'Iy  I!II :U·t I 1'01" c lnl l l'� . .... A. Hiehn . . . . . . . . . . . . . . . . . . . .  5.�I.·nu 
Fly ' "a l ' .  l �hpl')! ,\; U('rJ.,t(l u i�t . . . . . . . . . . . . . . . . . . . . . . . .  flXl ,;t.) 
F . .  ddt '!" h i l l l lp l", .... H. f i Htt�chnlk . . . . • . . . • • • • • • • . . . . .  "tMt, :{!» 
... .. o&:. !"ptra c ' k i l l)!, ( � l I hl' .. t & Coyne . . . . . . . . . . . . . . . . . .  ")loU.:'!C' 
"'1 1 ( ' 1  ( ' ( ·uu l l l l l i zPI". 1(01 1(,), & C h u rchill  . . . . . . . . . . . . . . .  !"tMl .r.IH 
1-" 1 I 1" I I :I c ·l ' .  :o-OPt' f · I·u(·ihh· fUrlincH. ) )owndrllUllht 

1"1 1 1" 1 1 : 1 1 "1 ' .  I l ot wuter nud �t(�UIll bui ler fur­
l Iac ·l '. 

FU fllac·(· . .  J .  'I'. f i 1"f1'(>n� . . . . . . . . . . . . . . . . . . . • . . . . . . • . • . . .  581.31j 
FU l"nac·p. I f .  J .allJ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [W'I ,!"ttlj 
"' II �'·. f'h"d rh·. \\'. K I l urrinJ!tun . . . . . . . . . . . . . . . . . . . :'lSt."tiO 
Fn!'it'�. lt Ioli l l t i n &:  for. \V . lV. J )enn . • . . . . . . .  . :"II'lI .... r{). rllKl ,"{)fj 
( imw t C ')oI.t i l lJ,! nppnru t n �  • • J. H. 1t�(h04UIl . . . . . . . . . . . . . . . .  rl81,fjja 
f : alnll l izinJ,! uuu· h i n p .  Hon hor!'!t �t Lluyd • . . • . . . . . .  rllKt.421 
( i nult·  npparat UI"'. 1 l o1frnun & Hhwk . . . . . . . . . . . . . . . . .  581,!"J87 
C i amp (·ul l I l t t'r. A. "'( lIJ.,t(�r . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581,277 

.( i urhaJ,lf'. pte· . . n.,pnrut u� fur treathlJl. W. R 
It il ·hurd�l ll I  . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  5Rl.fl16 

(i nriluJ!(· re( ·P I )t nelc . .... V. \Vint('r� • . . . . . . . . . . . . . . . . .  rwU.322 
nn�, n ltpurnt n� for (�urhuret illg wuter. R. Norri� .• 5Rl,tifi6 
( i uM ellJ.,tIIl�. " •. O. \Vort-h . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lRI.AAH 
( �nM I hlht .. r. (>Ie(·t ric. I,. I ,. Horradui le . . • . . . . . . . . . . .  5Hl,327 
( .n� l iJ,lht:-l.  num t l e  or hood for incllnde�cellt. Jt�. 

XieIlMt nedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;"",1.364 
t ins or vnl .or en�li llc. )4�. P. 'Vuillard . . . . . . . . . . . . . . .  5Rl.AA5 
C i n!'! volt llJUpter, I I .  A. Nuber . . . . • . . . • . . . . . . . . . . . . . . .  581,3f:i3 
( i utp. :-:cc Cnr Ilnh�. �nd Jlllte. Wallon taU "ate. 

"�nh�r tlut e. \Vire Jlute. 
Helwrntor. �ee };Iectric Ilenerntor. Rteam gen-

(·rntor. 
( � olc1  �u'�in", (h·viC'c • •  J.  Mait . . . . . . . . • • • . . . . . • • . . • • • • . .  5At.425 
H o l t  ('I u h ,  .... \V. Brew�ter . . . . . . . . . . . . . . . . . . . . . . . . . . . 581,a:i1 
( io,'erniuJ,:' mechuniRm for direct acting enJillneH, 
}( .. ;�ie�):J�;lt'\v·,;uiiiej.�bY: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �l:� 
I Il1rnl<ln lcn • •  J. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581.:11;{ 
J lllru("l'4:-1 llttncbment. J. M. 1'ilman . . . . . . • . . . . • . . . . .  581.U:n 
l larve�tillll and blndiug machine, corn, M. M. 

CHI'I>· ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581 .1;00 
l Inrve.tinl/ machine. ,· .. rn. W. N. Whiteley . . . . . . . 581.:l\H 
Unt bodies. machine for Htitrenillg crOWDS of, j",. 

U. Heim .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5R1l,;>! 
lillY IUllcter. � . •  ·erl/u""n . . . . . . . . . . . . . . . . . . . . . 58I,40a, 58I,4tU 
Heactiil/ht. revulvlr'l/ electrie, J. KIrby, Jr • . . • . . . . .  581.4tl.'i 
Heater. See AIr heater. 
Heatinl/ apparlltu •• A. I.  Sternberg . . . . . . . . . . . . . . • .  581.315 
Heel nailing machine. �'. 10'. ltaymolld, 2<1 .. . . . . . . . .  581.� 
Heel • •  prlng. B. Heftye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581.IWll 
Hog troul/b. G. A. Nelli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581.008 (Conttnued (In paue M) 

( 'a lc iU III .-A I i  u bollt t he new i I IuDl in:ml. i ts qu :l l i t ie8 • 
chellwn ry . pretltmre uf l iquefact ion, It! probable future. 
ex per l il lents  perlurmed wit h it. A ruOll" valuuble seried 
of art ic le�, L! 1 � inlll ID  c' lDlplete form 1. I1e "articuh.fI of' 
t h i �  �n hjt'(� t .  ApJ-taraf.U8 tur ruakin", I he flas. Contai ned 
I I I  8('1 .. ;:\ '1""" (, A l'.JIUUCAN 8lTPPI.8M KNT. Nos. 99�. 
1 1111-1 . 1 11 0 ' . 1 0 1 ":. 1 0 1 4. 1 0 1 li. 1 11 l t;. J ( I�":. 
I 0 3 .) and 1 O:I�. 'l'he most recent apparatus of sim ­
ple arid IlI l I I e  elaborate t y pe described and i l lustrat ed 
In  speC i a l acel )' lene Supplement No. l O�'. Price 10 
rent � each. 'l'u be had at this office aod from aU newt'. 
deah�r:,. 

AR M STRONG ' S * PIPE * THREAD ING  
-A:-iJJ-

CUTTING.OFF MACHINES 
Botb Hand and Power. . SIzes 1 to 6 Inche •• 
Water. Ga8. and Steam �'It­ter.' Tools. HIllI<ed PIpe Vises, 

Pipe Cutters. ::'(flci;.s alll' Lius 
1111 1 " fJ'�lljl u " ckn01ultdQed to lit 
THE BEST. rr�f'nd .fflr catalog 

THE ARMSTRONG MFG. CO. Ih·ld"eporl. (:ono. 
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St · STORIG l BITTlRY · St 
SEND $ 1  FOR SAM PLE CELL. 

THE WILLARD ELECTRIC & BATTERY CO. CLEVELAND,  OH IO. 

E\"ery llecbanlc lletal Worker. or 
I,erson mtere.tea In llachlnery Sup­
pl i..-s should bal"e our new lSU7 Tool 
('H.tu l  . .  �ue. It cootants 110 PAIles, 
!'tile l I !�x7�. and is an ezh:lustlve 
unrt hlHtructive l ist of all tools that 
.nay he rec.ln i red • •  Mai led tree to 
an�'one ment lon injit this paper and 
st'nri i 11" U� a.� (.�ents. Discount sheet 
forwurded with every copy of tbe 
book. Send stamrs or money order. 

M O NTIOMERY ,," CO.  
ll A K E RS A N D  JOBBERS IN FIN E 'rOOLS, 

1 0 6 F u l t o n  Street. N e w  York City. 

Experimental & Model Work 
Circula ... d: aat'ict !rtf. Gardam &0 Son. 00 Jobn St • •  N .  Y.  

THE OBER LATHES 
For Turning Axe. Adze. Pick, 
Sledge. Hatcbet, Hammer, Au. 
Iter. �'l Ie, Knife alld Chisel Han· tl J�St \\"'h iffletrees. Yokes, Spokes, 
Porch Spindles, Stair Ba! 08tel'8, 
Tqble and Chair Legs and otber 
il'regular work. 

fF' Send JOT Circular A. 
'l'b e  Ob" .. Latbe Co.; Chaarln "·aUa. 0 • •  r .l'O.A. 

E I . IW·l' RO MOTO R. S I M PLE. H o W  '1'0 
mall'- By G. M. HOPklns.-Deocrl

r.
tlon 0 1  a omall electro motor devitiM and c ..... nstru '·tetl w til a view to uS8isttn, amateurs to ml&.lre a lIIotor wn lch mhrht be dri,oen w .tn 

advanl sge by a 4.�urr .. nt dt'11ved tr· ,m a ".lattery. and 
"Dietl wC\uJd bllve sutHt'1en :. power to operate u toOl 
lathe or any maCl l lnf> r�uirirur not over one mao 'Iower. 
W ith U 1Igure •. Contaloed 10 > C I K NTIFIf' A.M � " H·AII 
� " P I' L '." " NT. NO. 1i4 1 .  ' ·�'ce 10 cen ..... To oe bad at tbls o!llce and from all "awedealers. 

'ORILUNG MACHINEAl 
,MIANIU"AC TUftED BV/ - -

• _ " "  .... 5 BROTHERS� 

1, Yo. Jlrt a ma.ufact1lrtr of Sltut mttal 
articles, yon ...... naturally Interested In New Ma-

ns f:���ar'f:"� o'ii!h��lg��: f�u:��Ugl���� 
No. 1 .  ROLLING M I LL MACH I N E II Y  rOil aHEET METAL 
No. 2. TuaE AND WIllE MILL M ACHINEIIY 
No. 3. SILVEIIWAIIE A N D  COINING M ACHINEIIY 
NO. 4. HAIIoWAIIE AND BIIAaa GOODa MACHI NEllY 
No. 5. BICYCLE MACHINEIIY 

AnDRESS 
THE WATERBURY FARREL FOUNDRY a _INE CO. 

WATERBURY , CONN. 

��'o1,t�; STEEL Btlt . Pallty 
@In tbe "· .. rld. Unbreakable. very 

. 

IIgbt. Positively safe. Extremely 
bflth __ ds. Perfectly balanced any 
"peed. Cheap fll'1!t cost and power . saver. Steel bl1_blngs to fit any 
sbaft. Up-to-date dealers .. I II se· 
cure territory . cr For price and 
description. write AltI MI I (! " N  l·nJ.l.F:V C 'O. 18tb and Hami lton Sts.. Pbll&. .Pa r:r See SCIENTIPIC AMERICAN, Feb. 6. 1897, page S4. 

Cbtrt Jlrt 
Somt [tIt ! 

Those who want one or more copies of the 

50tb JlnnlOtrsary numbtr 
of tbt Sdtnflfte Jlmnlean 

should write for them without delay. 
It is practical ly a beautiful book of reference on 

tbe history and IIrowth of Science and the Indu .. 
trial Arts during tbe last 50 years. 

It I. profusely Illustrated. printed on beautiful 
paper, and coosl_ts of '12 pages. Tbe price 18 25c. a 
COpy. 

It has received bljlb encomiums from the public 
and fiatterlnll' editorial notice. from more tban 
tbree thousand contemporaries. on account of Its 

n .. ", appearance and tbe rare excel lence of Its con. 
tents. 

It wlJl be recoll'11lzed In the future. as It Is now, 
as a standard autborlty on all SCientific subjects 
concerning tbe last balf centnry. . 

Sent to ey address on receipt of 25c. Addres .. 

MUNN & co.. Publishers, 
36' Broadway, New York Oty. 

j 
CROOKE!::) TUBES AND ROENTGEN'S 
rh�

O
�l(��

r
l�;��o-;;���

e 
t��':!l��(:��,����,rse::i�!:;_r,���d :D 

About, CrookeR t ubes. Sf'I E S T I JI' ( C'  A )U:ft ICA N St" .,PI.K­
�I KST. No • • I N I .  1 "" . ,zas. 24a. 1&4 .. .  1!'·l. ' " i., !l0.'. !lNO. ] 0."0. ] CI.' 4 .  I O :l �, t U�ti. ] 1/ •• " ,,180 
S("I Ir.NTI F I C  A ,\' '': ICIC'A X. NoA. ' .  S. 1 0  und 1 4.. vol. " .. .  
Th�e profu!lel�· i l l l1�t.rated � ( � r l)Llun:sTS contalll I l  
lUu!tt exhRlll!ltive �t!rifl'8 of nrt icles 011 Crookes tl1 bes and 
the experimeDf� ner(ormed " j l h  them. A I I I 1 .nJl t.hplil w i l l  be found Prof. Crooke!" ttA.rl y ler.tl1 re�. deta i l i na very 
fu l l y  t h e  experimel l ts wh ich flo e.l"�i l elt t h� world .  Rnd 
which are 00" Jt/iu in  ex('!tmJr utl en t i t l n  i n  connect ion 
wi t.h Rueottren'& phot oL!raphr .  Price )0 cents each 
'1'(1 be hlld at this oftlce nod trom nil newsdealers. 

Buy Telephones 
THAT ARE GOOD··NOT " CH EAP TH INGS:'  

The dUl'erence In cost Is I ittl�. We Il'Uaflllltee 
our apparatus and guarant�e our c..'Ustcmler� 

against los8 by patent suits. Our guarli ll' 
tt'e and instruments are bu. " Itoud. 

WESTERN TElEPHONE CONSTRUCTION CO. 
2 60·2 6 4  South C l l ntnn St . •  Ch icago. 

La-rgt.,t )[an rt!act ttrtrR (If Tf'l" pl,mlt's 
t.tciusil'flII til the /:II Ltrd Ntfltes. 

HOUTS AUTOMATIC TELEPHONE SWITCHES 
80me o f  I ts  ad\"nntaJ,!p� : l�t. It 1!oI M:r i(�t ly automat ic. 2d. It cUIII ) JIt't�ly dn('� away 

with the U manuul " M,,· it c·h bml.rd. :lt l .  Con­
nection bet.wl�eu �uhloicril"'rH i� clir(>c·t null 
Instantaneous. -4th. Nil c 'potrul ufflc'e npe­
rator to hear. tlplo\', or inh�rru)lt CUIlV('r�ll­flons. 5th. Un iform Ilud uninterrupted 
8ervice at all houl'S uf cluy ur lIight. or ThlR appliance Is l'Iold uUlrh:ht or 
lellsctl. at option of cu�rolUer. 811d ful ly 
guaranteed. � "'end for IIIlIstrateit Circular 1\. A.  to 
H o ,u,.. ,\ Il l olli a l ic 'l't"h-phOll t- �"' I I ('h  
Co.,  l'n.·k ... . ·, :-'0. f) n k o l R 4  I : . �. A .  

The Van 
Universal 

Norman • •  
Bench Lathe. 

• 
A J.:\the, �I i " inll' �1"oIl ine. 

• :O:('rcw Cutter nnd t;n i vt:'r:ocal 
C ; ri l l l ll�r i n  one tO I l I .  The 

. ,  
h(��1 t Hoi lI Iadc for :1 1 1  k i ndl'4 

:.: � W;i;):�:;"\��ic�
I
:T�tOo •. 

:$ l 'u r s t",·u: l . I l. )L\ :-::-:. 
____ " _  _ ___ . _ __  1:7 ..... f ' l I lt .' " '' , '" f l l ft,!"" 

THE SANDBLAST PROCESS.=-BY J: J. 
Holf z:tpft'el. A fn l l  del\criptiOI1 uf th i� i n ter  .. "t i llJ,! IU'O­
ce!i1:!1 nnd of t�e al))lura t IiA empluyed : wi t  h a fl i�cn!'l� i l ln 
of .ltA cRPnbiht ieM and present and flltnr� n' I J l I i�:tT i l l l ll'l. 
\V lth 8 I l l ul&trntil lOA. C 'l l l I tlli ned in �f"I f-; �'rI FJ(' 1\ )1 "; 11-
'('A S S tT I ' I'[.IUI F. ST. No. l ft l ft. Prif'e JO cen l :o(. 'r . .  lIe 
had at this omce und frum all neW"Atiealer� • 

TRAD. MARKS, DEaloNs, 
OOPYRIOHTa ct.c. 

Anyone sendllllr a sketch and description may qulctly 88certalo. free. whetber an Invention II 
probably patentable. Communications strictly 
coofldential. Oldest lIIl'ency for securing patents 
In America. We bave a W88bln� .. offlce. 

Patentl taken tbrou«b MUDn AI Co. receive 
lpecla! notice In tbe 

SCIENTIFIO AMERIOAN, 
beaUtifully Illustrated. lal'llest clroolatloo ot any_sclentlftc Jouroal, weekly. terms 13.00 a year; 
'1.00 six months. Specimen copies and HAND Boolt ON PATENTS sent free Addre .. 

M U N N  ct. CO. 361 BroadwaY, New i.rllo 

"mOON" JlUTOMATIO 6REASE eup 
It bas beveled leatber washer wblch Insures 
a . ilr h t  jolll'  and "" ... oth ", .. r k l tl&'. 
Wasber cnn be expan<1ed by .. dJustln" a t��:� ��h:.:£

r
��t ':,r;.d t':!g

l
�t���

e 
C:i'�l�

l
f�:� 

's reKulated by screw. 1.'he�e excellent fea­tures are leader� of othcrM. 
If you are Interested. talk to us. 

A M E RICAN INJECTOR CO. 
331 Congress Street. W.. Detroit. Mich. 

X Ray Apparatus 
E. v. BAILLARD, I06 Liberty Street, N. Y. 

Tho TYDowritor 
EXCHANGE, 

I t  Barclay St. , New York. 

156 Adams St. , Chicago. 

38 Court Sq. ,  Boston. 
818 Wyandotte Street, Kansas City, Mo, 

We will save you from 10 tl' 5O-.ll"r cent. on Typewrite .. 
of all mates. or Stncl Jor Catalog",. 

KRAFTUBERTRAGUNGSWERKE RHEINFELOEN. �;:�YOIO[b�
h

:hy��
I
���e?�!rt�e�:�J. , t c",�OO R. P. NOW AVAI I.A BLE. TO BE INCREAS .. :., TO :111. 0110 I I . I'. Tbe · Cotilpany la in a potlltlon to let electric enel'JlY at exceptlonall,. cheap ntes . and on the most favorable 

terms. Tbeir also oller to appllcaotll wisblnll' to est.ab1lllb themselves near. tbe .works, s" It&ble land 00 eltber the 
GeI1D&D (BadIIlh) or tbe Swiss aide of the Rhine, In tbe ?IOInl�, of Important railway linea.. Cbeap labor. 

,.., IwUwr W� pIcGN � Til. _ ..... r. Kraft .... rt,.. ... ...,I". Rlael.teldea. SwHzerJa". 

Hone cover. M. J. Aberson .. . . . . . . . . . . . . . . . . . . . . . . . . ft!\t,:tSIl Horse Ice creeper. N. '" N. l!:ckbardt. Jr . . . . . . . . . . .  OSI •. '>!:l 
Hot water Ilnd steam boiler furnace. A. C. llott . .  5<!1.OO7 lee mllcblnes. pre llmlnllry cooler fnr. U. �'. Scbroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,"tIlUal 
Index rin�"81 mallufacture of. (', I I. '·ee<icr • • . . . . . .  [�I .:i7' l�f:J�;..·;;·S�I�'U�:;.: : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : : :  �l:m 
]n�ector for gas 8ervice pipes. J. 'V. HrngJ,(er . . . . . .  a.�l . .ajj In tuuntam. J. Eo Bartel . . . . . . . . . . . . . . . . . . . . . . . . . . .  r...-.sI.4trl lllkstulld. automatic. J ... N. 'rhHllln� . . . . . . . . . . . . . . . .  r"-;l�.a!1j 
l��kl

.
e. s�/wn;��t,.; jack: ' · . . · . . . . . . . . . . . . . . . . . . . . . . . 5<!1.H7 

J oint. llee ltall jolnt.
� Junilin ellJdl1e, M • . A • •  t i l l� . . . . . . . . . . . . . . . . . . . . . . . . . . fJRl,fffi 

j���:::l g���i�\¥:,�: ��:1���\���\�i,
I
� : : : : : : : : : : : : : : : : : : : :  �l:�:!� Juurlllli bux. luLricnt l l lJl • •  1 .  HOllcr� . . . . . . . . . . . . . . . .  ft."'] au; 

)..uhel. bott le. H. to:. :-: .. ·hwuh . . . . . . . . . . . . . . . . . . . . . . . . .  r .. ''' :''!4 i::��:�: CI)�:c':J��N: j'I: '  jil',�\: il�;lli : : : : : : : : : : : : : : : : : : : : : : :  �:�::��i J..udlet4� nl 'l
:ul'� t tus fl .r chnllJ,:illJ.:. ('. :-\. ) ·rwc . . . . . . . .  ;·Io� I .:;tj; HE:����;,II�i�I��,��ri�·

� � �,: �:�.: : : : : : : : : : : : : : : : : : : : : : : : :  k�!:�:� ).�JIlHH ju t ! · .. l·x l
.
rJlC·tul'. L. P. :-;1 ran lie . . . . . . . . . . . . . .  ;·Io"'J.;",:,!ti J4iJlh! cr. \\ �'iloiZ ,,� :'toCkWl'I I .  . . . . . . . . . . . . . . . . . . . . . . . .  {1o"' Uj;;" L!I IU !d (,001 1 1 11: np) lnrnt u:o&. I I .  I\: I·ac·k . . . . . . . . . . . . . . . .  rlo� I .::.-11 J .. ! l ln � 1 1  t !'ll l ll'lfpl'I' i l lJ: : � I I IUl I·nt u�. T. )1 .  lt i c -hurl l:OCI J I I  tlo"i I .4!11 

1. 11 1 1 1 1 1 1:0& III :->lI Iu l i  pltrl II ' IPS. c l ist rilm t i  II,: or dl'lh·e .. -i l lJl. P. Lori l larll • •  1 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlo"'I .�'" I.ullc l l l i l l l l C 'r. It. ., .. 1\:(·l Iyol l . . . . . . . . . . . . . . . . . . . . . . . . .  t)o"I .:!s'� J40l·k .  �4'(� nit·yele lod�. I )UOI' lock. :-:Ilsh lock. :oOl"ll l lol·k. 
Li llo! l·u rrhlJlt·�. Hliiouding cl(>\' i c 't� for. ( '. Bod i . . . . . .  a.�l.t':i1 Ltll l l l i  IJUI I ,,·I·.1 lIIat l'i l i l l): Il It!C·hull il'll l l . A. ( · Inplle .. -t ul l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r .. "I .;t\lj 
J .1. lom pic'kef" �l l'n lJ . �. 14l' l I lU irp . . . . . . . . . . . . . . . . . . . . . . t)o"'1 .. ��) 
1 .1 11 1 1 1 1  \\"(·n I'It I 1 1 1 1 l 1 1 1I h ,". \V . �lc ·�li c ·hnt'I . . . . . . . . . . . .  rlo"' l :r) l� 
LI lI lP I l lak i t lJ: I IUl l " i l i l l t ' . K "I'I I I \' I'(! c t i l  ( iUlWlw ... . .  ;,,"'i l ;·10"11 
:\lu i I I l lUI·k i IlJl lluwh i I lP . ..  ;t l l l'icl':e &. \·ulI l IJr: . . . . . . . .  rlo" l :r,�s 
:\Inl l l l:o&k:lt l' . :-O. Itnhi l low t t 1.  . . . . . . . . . . . . . . . . . . . . . . . . . . . {,. ... I .t .. ;' 
)Iu:oot .  h l l l l l l\\" . P. I I .  )1 4't i i l·hulI . . . . . . . . . . . . . . . . . . . . . .  ;'10"'1 . ;,, 14 
.\Intdl hox .  �l'l f nt t t l l 'h i l l): t i l t i l lJ!. L . •  1 .  "· i i l lc . . . . .  t,. ... J .5I'j, ... 
:\lcul'luri l lL£ "!nt t t'I', i l l  \'nria. I It.· t pst tll h(�I'I. Il i l i ulru-
)'�c�I':�I�i:�;ll � .. I III!:c.�I
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r �;: Kilfii ;I� : : : : : : : : : : : : : : : : : :  k��:�� 
. \ I t ' l 1 Iul·Y rl l lJ! • • 1. A . ( i l ll't 1. . . . . . . . . . . . . . . . . . . . . . . . . . . .  '-,,"' I .;-..-U 
:\lc'l u l l i l '  t H I II'. ttl ·x ihh·. :-0 . ..... unk . . . . . . . . . . . . . . . . . . . . r ..... I . :-ua 
�t i l l .  �l·(' :-01 nll l II mi l l . \\· i luhui l l .  

Study ��e:�rE���Wr�ij���: 
Law ��r; 

at 
Home I!w .. 'gW�a,�,m,e:�po�n"i 

N A Z A RETH I N D USTR I A  .. " C H O O t . . 
Hl' o n xvi l l e  � .  Y. 

U:'oU)ER THE CHARGE OF THE SISTERS OF 
!'T. J��EPH OF NAZA RETH (EPISCOPAL). 
Indu.trlal training for girls of good character to reno 

Ter��r
$i�e

� y8e
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s�E����ft·onB. 

DRY BATTERIES.-A PAPER BY L. K. 
Uhhl l l . l real i l ll! of open circuit  batt eries. h i storical dry 
O
'
t t l t>ru':oI, lIIoclern dry batteri es, HelJ esen's batterv 

Brrall 'l'I h:l l l p.r�·. I\ ol ler's battery, and the efficiencv of 
(l 1'r {·p l I �. \\ il h :i l l l u 8tratlOns. Contained in SCIEN­
TI "'If" A )I F. H U · A :S- SUPPLEMENT, No. 1 0 0 1 .  Price 10 
C'1 ·nl :ol. '1\1 lJe had at this office and from all news­
dl·ah>r�. 

MODEL MAKER L���:n���';{��W;,�����r,!f:� ��� �l��ry. ll. SAN GER, 36 Cortlandt St., NEW YORK 

I CE .lI .\ ( · U I N ES. U n l' I i !iiiM E n :r i n e!Ol.  n.,{,,,·t·.·iIiI • 
n ll ft lIo n l f'l' '''' IH nchi l1 l· ry .  THE VILTER 
ll .·(l. ( '0 .• 800 Clinton Street, Milwaukee. Wis. 

�Ii llc ·ruls. l I 1ac ' l l i lH'I'Y f' lr C·I I I I .. · .. l l t rnt illll. :-:. �t u t 1.  tlo� I .Ii2!1 
)1 i l l inJ,! loiu l l ' hnr. I I  i':J.!i 1l1'l & ( 'arro l l .  . . . . . . . . . . . . . . . .  {1o.;1 • .,;!1 55000 W e  otl'er casb for simple ideas, patented )1 i x l ·r. :-0" 1'  ( 'ukC ' l l I i xc'r. or not.. Send 10 cents to cover postage �lui:oot l ' l I i I lJl al ld toI('a I i I lJl tll'\' i c'p, CIl\"('lul'. n. n. anlt expense, nnd we win send plan and particulars. 
:\I u  .. ��::: lr���"i: ,,: if�,·,il·:::::::::::::::. :::::::::::: .:::.- f�::�� I I .  H. li l( .\ !\  K L I N lU F G. C U . ,  SyraCU8e, N. Y. 
ll o .r l i, i l la; ",,,. ·." i l l < ' .  lI"y l . . &; 1 1  . . .  1 1 1 1 1 1 . . . . . . . . . . . . . . .  "'1 ,;;:1 DEAFNr!SS l!. H EAD NOISES CURED �ll I lur. :-op(' \\ ut (' I' l I Iut l lr. _ � g, • )101 ' 1" \\'11 ( '('1 ch ' \· i l ·C'. ( .. .... ( ; ol l l 1nrl l .  . . . . . . . . . . . . . . . .  ;-"""1 .2";" Uur INVISIBLE TUUE CUllhion8 help "hen all elte faila 
�: : :�\!!t�·,
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\n:����.i : r)o"'I .:�1U F. x. U O .:IIRICII & co., 108 Fulton St., N e w  York. 
h .. i l llo! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . : . . . .  : : . . . .  r).�1 .!"lotoC; !\lnchinery Dftsig:ning, M" c h ani c a l  and "'aten t O m e .' 

;\'t'I 'kt it' fal'iI I ' I I t ' ''. « '. to:. 011 1 11 1 1 1 1 . . . . . . . . . . . . . . . . . . . . . .  ;1o"'U .::; U I·u ,,·hur. D{,�lgnS of Manufaqturina Plants and Spe-
�ut 11 11 · k .  \\' . A . e i rc·PII . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  !"1o"'I .t,;-, 1 . clul !\lIwhlnpry. Oetail aJ?d WorkIng Draw.ing.s furnl shed. 
i'u t  wr(· I I I ·h .  :-0. t ) )l'il l l l  . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .  r""' I .":!-;- I n\'ellt lcm� und l\lecbanlCal Problems worked out. 
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( )xidiz i IlJl I IPPIl I'u1 n�. A . )1C 'Xi c ·I I I .  . . . . . . . . . . . . . . . . . . .  [1o�1 .:":'.? 
Pui l  (." ... . .. . ,.,lI·l !o l lu l c l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {)o"I ,.as:, 
Painl , ( '. L. )ll Iol"('toI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r ..... I • .as-;-
PUln'r c'u l t h ,,: l Iuldli lu·. I I .  P. "'(' i�lt �r . . . . . . . . . . . . . .  :,. ... 1 . 4 1 ';  

I���� TY"£. WHEELS.  MOD E LS L.[XPER1MENTAL WORK�8MAUMACH"'EJtY NOVEl-TIE l .  nc, NEW 1D 5T.ENCiL WORKS laD ""'-SSAU at N .Y. 
P""C''' pu lp  :O&1·rC'C'II . •  1. HI�hol l . . . . . . . . . . . . . . . . . . . . . . . .  r)o"' I .Ii7 t 
I 'II rl i l i"lJ . ", .. I a l . K F; 1 .11'"1: . . . . . . . . . . . . . . . . . . . . . . . .  ost .;;,.; , WILLSON CARB IDE  WORKS Calcium car-
PlIloiJ"lPI IJ!t'l' 1'1'1 '1 1 1' 1 1 ( ' 1" ( . ;\1t ':O\:OO lc ·k . . . . . . . . . . . . . . . . . . . . .  r .. "' I .IU:: bide. Samples 
P"'n w ipt·r . . 1 . :-0. Bc·l l l z  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlo"'I .,-,:''!1 of � Ihlol. '15 f. o. ba New Yor� includinJl iron case : : : : : :! : :��!� : : : : : : : �/:::�'r:!I�.";i:I\\"!:\;Wli:: : : : : : : : : : : : : : : : :  ��I:f;W . : ':�����

�
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t
l�lt;�:, ��c;. Wg:i. acturers for 

export. 

:;:::�'i��' {�:il
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��·.I�� \il.·,,·�� i.

c:il·I ;:l ii ·f:;li: ilttil'JiIII�' �;r t�lkiilai ��I .t��) [' J.�' 
STEAM ENGINE CASTINGS . 1 1 1 1 \\ I I .  )1 . .... It ,,( ! Ihll t l l l l . . . . . . . . . . . . . . . . . . . . . . . . . . ).'\1 ."1.1 ( ; "  and  GAS 

. 
PIIH'C'I·S. la:oot l t lJl. A . .. . P .. ( "�ll In . . . . . . . . . . . . . . . . . . . . . .  r ..... l .r.1!i 
Pi:o&'"11 rpd I ·".nlh!): 11('\' 1 1 ','. )1. . .. )It'ry . . . . . . . . . . . . . .  rlo"' l .:iI�1 1 both Stationary and Marine. Dynamo 
Phll l l c·l". ( '. \\ . \\ " .. I I ' ·  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5."'1 :l. ... 1 

I . 

and motor parts and complete Macbine8, 
Pint form. :-OPt' Bal'r('1 plat form. 

• 
-. Electrical Supplies, Telep hones_ 

Plnt t hlJl �1 nc l tn 1I0h·�. i 1 lloiU 'U l l l t'lIt for, .Tulle� .. 't. . Ir.lr Send stamp for catalog. 
. .  lu!\!

c
: : : : :r��;c:;I· � li·�·t·ri·l ; .. li�:r: ·I:: :i.' ki i  .. �: : : : : : : : : : : : : :  ��::�� . M I A N U S  ELEC.  CO.,  Mianus,  Co n n. 

l' lo\\,. J,!Il I l):. K I I . '''n,:t' 'I U ' 'r . . . . . . . . . . . . . . . . . . . . . . . . .  rlo"4l ."UI -' -
PllI 'k(�t . lolllfcot y • •  :. I I . IhlrJ:(·r . . . . . . . . . . . . . . . . . . . . . . . .  5sl .m:1 
: :: :�Ith .
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l)!I,��.h! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5o ... I .:!! .. 

Pu\\"c'r. elt'c·t l'il·ul I rll l ltol l l 1 i��inll of, It. :\1. lIunt{'r . .  !"�I .r.,", 
Pu\\"pr 1 ral iloll l l i 1 t ! 1 1).!' HU·I· lulll islI I • •  J .  P. FrizelL . . . .  flrfoil .t..t-;-
Prp�:o& fur ('ul lu l l  wi lo l .  ("I c' •• ( i .  A. LU\fry . . . :"Io\(I ..�lIt. ;1o"' I .filli 
Prll l l luy hal t t'I·Y. H.  H .  )l l Iffntt . . . . . . . . . . . . . . . . . . . . . .  ;l,"' I ..J:.»t; 
1 ' f'l l I t ('I" 1'I IIUJ!I' faloil l · I I I ·  ... I '  . . 1. J 'p('J,!lln . . . . . . . . . . . . . .  rlo"'i I .:r. 1 
Pl'i l l t i l lJ,! d1!\· i c'I ' . IU l Iu l .  :-:1 I 1 i 1  h ,,\ '1'1'1 1 '11 . . . . . . . . . . . . . . ;",,"';L',:!:, 
Pril l t i ng 1 I 1 : l 1 ' i . i l l t ' . \\'. :-:c'ol t . . . . . . . . . . . . . . . . . . . . . . . . .  rlo�1 .4:lfi 
Pril l l i llJl wral l l l(·r�. loit t'lid I lIulC' i r i l lc for • . K U. 
pr, ,�!:::���:�t�i .
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c:;.i : ·c·: '�i ;,; '.,:::::::: :::: :::::: :::: ::::.':.- f��I :�: 

Prupt'l I i l l): l I I C'dul I Ibl l I .  hnnt . D. A. HrlJ:J:l'I . . . . . . . . .  t,."I .Ij;·JlI 
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Pump or ram . hyd l'lln l i l ·. P. O. Pltlmcr . . . . . . . . . . . . . r ..... I :I i IU 
Pnlllil \'nl\"(· .  )1 . A . �1I 1 1 �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;1o,,\1 .41i'.-
PUl l I 'hhtJ: ha).!. H. \\P. l I t':o&:O\ . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. � 1 ."'i'.! 
l 'u1.1.It.·, .1 .  ;\'(·:o&hi t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {1o"'1 .lj;� 
Pllzzlt.>, H. ( '. Park(·r . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  a.�I .:�i;"i 
Itac·k. �C"P Bic'y('h' ruc·k. ( 'lot lH'� rnek. 
nuil hOI I l I .  I f . :-O. ;\'pwtoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  M l ,tlfi2 
nuil hrakC'. n. \\' . ) )a\'i� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlo"4l .?;f) 
ItUll

j
l l ! n t .  ('; \Y', 1 J! l\· i�oll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��1 .:_�.I. Ruil I 1 l l 1 t .  1 .  K l l h  r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . )0"\1.;1;1 •• 

Hntl oi l l t .  t rn�:o&. \V. �. 1\I'('\\""1 (·r . . . . . . . . . . . . . . . . . . . .  a."'I .:tt? 
Ituilwny l·oIH ln('f or�. !oIlI l l l 'ort fur clcc · tric!, };. U. 

Prie�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • • • . . . . .  :1o"\I ,:;ti,'-I 
Rallwuy t4wit l ·h • •  1. 1 1 . l .uIllIlX . . . . . . . . . . . . . . . . . . . . . . . . 5o�1..a:! .. 
Itollway swit l·h . I .. 1... \Vutl l ls . . . . . . . . . . . . . . . . . . . . . . . . 5."l .fif�J 
ItnilwnYl\. �\\" i llJ,! hl'idgp for • •  1 .  �luC'kell1.ie . . . . . . . . . .  [ .. "'1 .41i. ... 
Kus)) cnller . •  1 .  '1· l 1 l"1wr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5."I • .ai4 
lteeurder. :-:c'e PUsloil'l IJ,!er recorder. 
ltcel. �ee "'I�hi l ll: rp(·1. 
H.efrhterntl,r. Ihach'r "tt ('1l11('y . • • • • • • • • • • • • • • • • • • • . • .  5"'1.4;'>-1 
Itelli!tter. See "'un' r('J,!il'lt er. 
RelliKterin.c IIlcl ' iul I I il"l I l . \\' .  n. lle.·nl1 . . . . . . . . . . . . [ .. �I.2!IS 
Uellll inting clp\'kp • •  J. H.  BulL . . . . . . . . . . . . . . . . . . . . . . .  a.'\I,fi-lH 
itegulatnr. �N� I "ulI l '('r r(·J,!ulntor. Feed water 

relil'nlutnr. '1'(' I I l ) lc'rnt l1f(> reJ:u lulor. 
JUnli. �ee �h'nHlry riuJ,!. 
King t rnn!lpr:o&. lIIC't hOlI of ond UI)(lnrntll� for 

mokhl).! • • 1 .  Boot I I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rlo�I .!'�!� n��� ��
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Itut ltry PI I,:i I l C · .  ( i .  P. BUI l l I I . . . . . . . . . . . . . . . . . . . . . . . . . .  !" ... I .:. ... tl 
Uu\"i l t): I l I lu·h i tu· .  It. n. I )nly . . . . . . . . . . • • • . . . • • . . . . . .  r .. "'I.:,i;; ��::� I;':;�

c
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:-on!'lh (·oni I:uhlt · .  f '  . .... ) )ut"hh·I' . . . . . . . . . . . . . . . . . . . . . .  t" ... . . ?;:; 
:-:ul'Ih I'orll holdC'r Hlld th>lndH'r. \V. \'UII Onnsheck tlo� I .Ij;t:, 
�:��!I ���:
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I';'�: �.��:: : : : : :  : :  : :  : :  : : : : :  f��::r:��� �!:�:� : :::�: �:�I;�I�I�.[.��:: )'''I;;,i �: : : : : : : : : : : : : : : : : : : : : : : : : : :  k�l:r�:!.; 

S(·rapc ·r. rl lnc i .  .. �. A . 'V riJ:h t  . . . . . . . . . . . . . . . . . . . . . . . . .  rlo'\l .ti4:! 
J':1·rC'C ' I I . �I'P Papc'r pn lp !'tc·n·C'n. 
:-:('ul luc'k, . f .  �dli .. ra . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  [ .. "1 .:HO 
:-0" 11 1 1 1 ill).!' IIHWh ItIP. l i l l .  "' . n. Prat t . . . . . . . . . . . . . . . . .  r""I .liU 
:-Oc'i '/ l l idary t lll.tt C'ry. \' . �. I I nrri� . . . . . . . . . . . . . . . . . . . .  .-..... I.:!s;, 

�::��: t :�� "::::;!�:�:;t� A;I:�i'I��:::-
1 �1��II��!iiilie'lii :  

. ·ii·.· 
. �\; {1o�1 ."�II; I 'l'I·I"�l'Il l 'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  .-1o(1.1;:"! : 

��:::: l : :� 
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1 1 t;;I ��'t��' �t;::::�'i;'I'i i i (:r ' ·fl·'
;': · .�: tlo� I .4 1 1 1  ! 

nl l .. t l l l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rlo� I .;:�� 1 
�1H'nl'!" � 1 I I 1 1  huf tonhult.' (·lI t t pr. c'oll l l ll l l ('(I. C . •  J .  

Itpcl i fl'r . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . .  r .. ,t .lilt. 
�hi llaIle l'In\\· i t ll: lIulI'h ilw. F. Chul loluor . . . . . . . . . . . . . .  :)o�1 .:'''ili 
8
h l

�r �r.U,,�li·L" ���;��:}�;: ::lr;:�. I:� ... �:I.' � �: .I�� .��� �.�'.'� •• ��: r .. �I .�7r) 
�hoe holder. ,I . I I . "·Hl lc lhll l'y . . . . . . . . . . . . . . . . . . . . . . .  rlo"" ,;'Jli!1 
�hoe truy . (;.  It. ] (nrloll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {1o"I J,;'�, 
�hoe tree. \V. B. J\ rlll l l « I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r,." I .H!1 
�Iwotlnll �tul1d. I l l I loor. o. ( �. Krnn�(· . . . . . . . . . . . . . . .  : .. � I .:;;I:! 
�hut otr C'Otl lllhlJ,!. A. )fny" r . . . . . . . . . . . . . . . . . . . . . . . . .  t,," i .:t;·,....; 
�ieve nncl �trft.lner. \,pgc·tnhh·, :\1. :K :O:'nyder . . . . . . .  :1o"';1 .1i..1S �lllnnl. �ee .�Ie('t ri«' loliJ,!IUll. 
�knte. roM{'r. F. Rnlelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��I .4;"�, RtelJrh. A. 'V. KHMk i .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r,."\ l .t

'
!�·1 

Fl.lottinll ma«'h ine. L. ( :01111 11 . . . . . . . . . . . . . . . . . . . . . . . . .  r,. ... I .  .. t" ... 
Rmoke wn�ber. 'V • •  J. "·hit{' . . . . . . . . . . . . . . . . . . . . . . . . t .. �1.4 .. � 
SoleR of hoots or �hnp�. nUl.{'hine for hpnt in,: nnt 

or leveltnJr • •  T • •  T.  Il('y� . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !"1o"'U:t:'.? 
&.rUn.: ruuC'h i ne fur JlPuCheM. etC' . • • J. ' •. \\' il!ton . . ;1o"' 1 .::-!1 
8purk Ilrre�ter. G. \V. Ynnnlln. . . . . . . . . . . . . . . . . . . . . . .  ;l,,\ I .t .. if; 
Rponare J(atherer • •  T . PeaC'nn . . . . . . . . . . . . . . . . . . . . . . . .  { .. �I .ta l 
Sprnylnll oppurllhlM. revolvtllaI. G. A. &. H. .. •. 

I)nnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r .. �1 .4 1t: 
Sprlnll. �ee Vehicle !'prillJr. 'Vlre .-prin,,:. 
Stacker. pnenmatlc. U. A.  Anderson . . . . . . . . . . . . . . .  !"1oQ; 1 .:t;?ti 
�tn""lnll. IH'rtllhle. 'V. T. YnRc . . . . . . . . . . . . . . . . . . . . . . .  rlo"';I . :a,; 

�t::l. �!�.F1��
f
:/���n�: A. Blanton. Jr . • • . . . . . . .  5S1 .4;1i 

�tenm boiler. 'f. J. I4innekln . . . . . . . . . . . . . . . . . . . . . . .  [),�J .!)12 
Steam Jlenerntor. low I lressure, J. I ... Riley . . . . . . . .  :1o"I Al'! 
�tone. Ilrtlflclal .  P. Kleber . . . . . . . . . . . . . . . . . . . . . . . . . .  '''1 .4'�; 
�to .. l. A. Monkle ... I"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. U"'; 
�t.ool. foldlnjl foot. �. C. Hongbton . . . . . . . . . . . . . . . . .  5I!1.,tI<!l 
�Iopper. See Bottle stopper. 
Stovepipe anchor and br"ce, Reaser AI Hubbard . . ftAl.:l99 Street 8weeper, A. H. Smltb . . . . . . . . . . . . . . . . . . . . . . . .  iJ81.312 (OuRtmtted 0" JICICIC 3IlS) 

A C E N T S 
SALESMEN ON SIDE LINE 

WANTED FOR 
FIfield Antomatic Drill Feed and Pressure. Fur UAe wi t h Hand Braces. Displa'ces Ratchet8. 

• E\'t.>ry man working metal needs it. 
" .  I .. l'O.U I'l'H.  l aO .. Arch 1St •• P lt i l a •• Pa. 

.-. .  -. " W OO D E N  T A N KS. a . .

.

.
.

. : . .. · . . .

.

.

. 

For Railroads. )onus and Manufactoriesa 
. . .. Builders of Steel Towers and Tanks. 

. ' . ' :  La. Red Cypress W ood Tanks a speCialty. 
W. to:. C A  J . II W Jo: J . J .  (! I I  • •  

- -___ 217 E. Main Street, LoulsvlJle. Ky. 

D I XO N 'S Write the Smo otll est and 
Ln!iilt t h e  IJon gcst. 

American Graphite Mention SCIENTIFIC AMERICA.N P E N e l L  s ��tge�gu��e �C:Sm
fg�e;�mple8 

JOS.  D I X O N  CR U C I B LE C O . ,  J E RSEY C I T Y .  N. J .  

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

8.J1 I pa�ps. i82 fine cuts , substantially ana 
beantifnll�' bound. Price in cloth, by mail, 
$4-. Half morocco, $ 5 .  

Thi� splendid work i s  u p  t o  the times. 
It giwf< young and old something worthy of 
thon�ht. It has influenced thousands of 
men in tbf> choice of a career. It will give 
an�·ollf>. yonng or old. information that will 
f>nahle him to comprehend the great im· 
provements of the d'ty. It furnishes sug· 
gef<tions for hours of instructive recreation. 

Send for i I I ustrllted circulllr and 
complete table of contents • • • •  

MUNN & CO. , Publishers, 
Office of  the • , • 

SCIENTIFIC AMERICAN, 
361 BROADWAY. NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC.



ELECTRICITY 
Ifacblne Design; Stationary, Locom"otive and f;j;;;q::iai".., ... 
�:::I�:e!:���:!��; �!:�I���Ue:e����!��:s� g�;;;'li 
Railroad, 31 COURSES HydrauUo 
Municipal, 6: Bridge 
Engineering; Su"eylnc and Ilappin,; Sheet 
Melal Pattern Cutting ; )fetal Prospecting ; BookkeeplD,; Shorthand ; EogHab Branohe •• 

!l!d;'· GUARA,lTEED SUCCESS. 
FH. _ .. raIl . ........ ., 111'111 ...... 
CircWGr JIIr,.; SUU. avbjeCl .00 triI'\ to ,hut,. 
l.t.rnt ...... 1 t'nrl"fl!l'lMtlldp.lH'. �hoo'" ReUt tNl, 

A 
House Painting 

Model 
new, patented-easlly changed Into over 

20,000 actual color combinations of 

PATTO N'S 
PURE LIQUID 

PAI N TS 
with condensed rules of harmony and con. 
trast. Sent postpaid upon receipt of lOco -free of our agents. "How to Increa8e 
the 8Ize ·o� Your Hou .... with Paint," 
mailed FREE. 
lUES E. F.lTTOr £0., lII11waukee, Wis., U. S. A. 

SUN.PROOF PAINTS. 

� . . �2!:!tel��!!U8��I! 
. . proved automat c copying macblne. -" . pr &md !or �UBtratea tMcuIa,.. . 

. •  . JOHN H. A N D ERSON, 
. . • 910 Monadnock, C HICAGO. 

HAWKI NS' N EW CATECH ISM OF E LECTRICITY 

1 "'�; " "- , � , 

A PRACTICAL TREATISE 
W�r::rn'':8'A!���

an
� 

l:1:i��,J):OS::��:08k 
b
f��� 

,wld titles and Mges. Strict-
�.�P.��ffrinii'��o�: 

---� . . ... , . .. . . .  . 63 Fifth AV'1"ue. New York. 

PORTABLE SINGLE RAIL SURFACE 
Rn.ilwRY. - Detai l,. of constrnction Rnd deMcriptil )fl of 
roll ing stock of a ne .. oy.tem of portable rai lway wblcb 
:"!�::a����

u
J:

n tf:°.?e��pl?��. bu
���g

e
�g

e
�1:���r;��� 

Contained in SI" ENTllr'I' A M KIUCAN SUPPLEMENT. No. 
1 0 1  •• . Price 10 cents. 'To be b .. d .. t this olllce and from 
all newsdelLJers. 

----------------------
� Send for description of our new 

. nO. 4 ,oot Wbttl 
Useful to tlae Bicycle Repairer. 

w .  W. OLIV E R ,  
1 4 80 Niagara Street. Buffalo, N .  Y. 

A.. fIBEI 
1l'ln l l 1l fuelory t�"' R b J i !'li'I C d  1 1 6 1 .  

LEW PENCILS, COLORI'lD PENCILS. SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS, PENCIL CASES IN SILVER AND IN 
GO LD. STA'l'IONERS' RUBBER GOODS, RULERS. CO;LORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Manufactory Eatabllabed 1"61. 

Cbt Sdtntifit Jlmtritan 
PUBLICATIONS FOR 1 8 9 7 . 

Tbe prices of the dUl'erent publications In tbe United 
States, Canada, and MexicO are ... follows : 

RATES BY M � I L .  
Scientific American (weekly), one year. ta.OO 
Scientific Amerlcim Supplement (weekly), one year, 5.00 
Export Edition of tbe Scientific American (month-

ly) In Spanlsb and Engllsb. • • • • • 3.00 
Building Edition of tbe Scientific American 

(monthly), • _ • • - • - • • 2.50 
CO M BI N E D  RATES 

In tbe United St .. tes, Canada. and Mexico. 
Scientific American and Supplement, - 7.00 
Scientific American and Building Edition. - 6.00 
Scientific Amerlc .. n. the Supplement, and Building 

Edition. . - • - - - - • • - 9 00 
TERMS TO FOREIGN COUNTRI ES. 

The yearly subscrtptlon prices of Scientific American 
publications to fOl'ehrn cOIlDtrl"8 are as follows : 

U. R. EogII,b Money. :
:�

e
3: 

Scientific American (weekly). · • " .00 0 16 5 
Scientific American Supplement (weekly) 6.00 1 .  8 
Bnll�:g!Wl;})�

f the_ ScI�ntl�c A.mer: 
S 00 0 12 

E
X�':" ���\'l:'bS�n

t
��.!r��n:!�cE!:;':;,'b 3.00 0 12  

COMBINED R ATES TO FOREIG N COUNTRI ES. 

Scientific American and Supplement, • 8.00 1 If 11 
Scientific American and Building Edl· .. tlon. • • • • • • • • 6.50 6 9 
8ctetttlflc Amerl .... n. Sclentlftc American 

Supplement, .. nd Building Edition. • 11.00 2 5 
pr p"QPOf'tWnate Rat,,!M SI.x Months. 

The .. bov.,. ... _ Include i>Os"e. wblch we pay. Re­
IuIt by postal .. r l!%pre88 mODl;y order. or draft to order 01 

II.\lNI.'I ". C:O .. $:G! U roadway. New York. 

Swing. J. 1>. Rinehnrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581.617 1 
Swltcb. >lee Hlll lway SWitch. 
Swltcb de'· it· ... Owen & Bate . . . . . . . . . . . . . . . . . . . . . . .  581.�70 
Swltcb "11111<1. A. II. >l.·hruntz . . . . . . . . . . . . . . . . . . . . . . . .  5K1.5m 

I Table at ta('hllwnt • •  J .  :-:hauer . . . • • . . . • • • • • • • . • • • . . • • •  StU.tioil 
Tank. :-oee Jo'luJooI,h tunk. 
Telegraph. prlUt i llg, .J . Hurry . . . . . . . . . . • • . • • • • • • • • • • •  581.41 1 
Tel

U��::l� . .  (:
i
.
r
.(:�

l
� �� : . ��

I
.��� ��.� . ������ . ���' . . ��' . .  "!.: 5Rt.fJ61 

Telepholle inst rument ,  .J . K Keelyn . . . . . . • • • . . . . .  5Hl.:iflO 
TeJephhlw re<..'f�h·f·r. \\', .1 . )tortol1 . • • . • • •  , • . • . • . • • • .  &H • .aUti 
Temperature rt.· .. m lutor . .. �. :-:.. Huyt . . . . . . . . . . . . . . . . .  UKI.;';'''; 
Tem�raturt.·!o'. dctt"rlll i l l i llJ{ h h:b, J. U. \Viborgb atH,ti:itJ 
Tie. See UOI'l' or 1'1' 11 hl's l i ne tie. �ack tie. 
Tire, bit·y,·h�. ,J . It. Boi<�c . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5R1.rlt)li 
Tire, pneu lIIll t i l ' I 'n�hioll t t • • "'ubel . . . . . . . . . . . . . . . . ilHI.;)tjj 
Tire, vehit·lt� . •  1. ( '. ( ·ol t· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aMI,tit' 
Tir

�o'�!":��'�� �I.� . �.� I.� . ��'!:'���i:�� . . 
I.'����:.l��� ��: .�:. �'. [»MI,'" 1 

Tool, J . . .. I hl t l·hi l l� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [IHI .;i!.lrj 
Tool, C. ll . :-ii l l ik .· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [,,"'il.-lai 
'l'ool shallk I ·.ml lt'et i t l l l ,  .1. 1 4. t-;\'nll� . . . . . . . . . . . . . . . . ;,,"SI .:ti'; 
Towing "I'IJ li l ll lt.·'·' \\'. B. :O:'a\'cl l  . . . . . . . . . . . . . . . . . . . . . ;,,"'i I .;il.JH 
Toy, H. K 1 1 l' I I I·i k�clI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;,,"'iI .·&:.'U 
'1'oy, R. ( '. J ,I ·akt.· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !):oo\1 • .,S I 
Toy, cal l 1 l 'ni':l I .  '1'. :"Ii. Pat l'it -k . . . . . . . . . . . . . . . . . . . . . . .  ;'"lKl •• il.r.! 
'1'oy mOllt.'Y Ilux • • J . I t . Ht lwt.·I l . . . . . . . . . . . . . . . . . . . . . . . ;,,'o'il.;',aa 
Track clt·ulwr. \\'. ll. Browl I . . . . . . . . . . . . . . . . . . . . . . . .  ;'".xl.�'" 
'1'ractioll whf'cl. ( '. L. ( '. I l  .. i u k  . . . . . . . . . . . . . . . . . . . . . .  :JXl.;;,aa 
Transfol'llill t i l )) l IH lx ,  \\·,LI·" .. \;, Billiel· . . . . . . . . . . . . . . .  �l,37U 
Tra

fl
' �pl' ,,'Iy I rap. 

����:h:·. );l�I.�i: i.,�I,��\��.rJ!rt 'U Ilt I • • 1. B. ( i ritfell . . . . .  , .  [)81.2S1 
TrouserI"' • •  J. \\'. I lnmpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &81,4W 
Tube. :-;('(! llctal l i.· t ll ht�. 
���!rtfi�

\
�:;,;�:iI1;�:::�!�·

l
i:: ·i�·r·t ;�,:il�I·I� : : : : : : : : : : : : : : : : :  f�b'JJ 

Type fOl l lu lt!r'H pump, .1 . \\·t.·�t . . . . . . . . . . . . . . . . . . . . . .  ;,,� I .a."f� 
'I.'ypewritt 'r u l i lH-r. ( '. ( :. ll i l h·� . . . . . . . . . . . . . . . . . . . . . .  ; ..... "i l .lint 
Typewrit (�r Ilr 1 .1 ht'I' PI'l I l t I J ljl l'l lalaf) J IS, al lm'l I lucnt 

for, I I .  ll  . ..  'chijlt'I·" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;,,�1.2,;"1i 

Unequaled for Easy Riding 
tbe P .. rk spring. tbe Is rellevoo frout In_ Jar. wblch Is tbe unplen.sant. feature about cvclln�. 

Typewrit iu� mUI'h i l le, t;. K . ..\ llI h·n(I I II . . . . . . . . . . . . .  ;""I I .;,il) On rp('ei l 'l of I lrh'f'. TypewrH i l lJ,C IImeh i lw • •  J. I J. I tau..rluart y . . . . . . . . . . . .  ;�"'iI .;·J;t w.' '''i l l  �h i l l t o any 
E nt l  re Iy New 

Principle.  
Typewrit ina: mlu·h i r ua. K ( ,l·'· t·�. l l le . . . . . . . . . . . . . . .  ;'''''' l .t,�1S Ilcldrc!"!", It �nl l t l lo Typewrit i l lJ( nult'h i l H-, . . . H. \\'phll . . . . . . . . . . . . . . . .  ;).'iJ ,rOO Hui f.uble for your wf'i�ht .  with the privilege of rpt llrn-Typewri t i l lil IIUll.'hi lll'�. unt l lllHlt ic .·oul l t illll I\t · hu: i t afl t .r II wppk'� t rinl , i t 110t entirely Knt.isfn(�tOl·Y ; 
valty

a
e
c
�:�!.

I
;:�! l"'I�tn��il�

I�·I I:!Jtl
iJII�:::�'I·I:e: · \.·,'·1·': ...... · ·. · I·t·.· 

.
( .. .
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"' l .:!;tl Th,' I lr i�i l lal .  Th .. Bpst. Thhll�nlllls in 
samp. I"'uh�t i tu t l '  t"o ... \\' it�rd�1Il1t �t Ku i l '('r� . . . .  ;·�"'I .:tl:l I I  .... . '·"lot"'o al.-a,. .lI jult anti jar • •  · its 

Wagon, dumpi l1ll, A. ('. �ollllll .. r . . . . . . . . . . . . . . . . . . . .  [,,"'i I .:U.. al lY \\'lu'I'I. ('all nsf' illl \· s:I , l t Ilf'. H YIllIT 
Wagon, tin III I 'illll. V f 'rnit.r .. 't ( ·osky . . . . . . . . . . . . . . . . .  [ ..... . ... 4;1 .I'·all'r IIHn't hn,·p it. "'iii It(' sf'lltml i" ;"I, 
WBiilon ta i l  Jlat P. ( '. It. J larlt'�� . . . . . . . . . . . . . . . . . . . . . .  ;,. ... I .:.�:! C. H. O. - snti!;ifaction gunrnntif'P'1. Jnsist 
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WhUHetrt.·t.· aUI I  ('f lUpli l la: t lwrefnr. A. R. "'ph�tt-r :,.'\1.1;:\-; �'W�·:1 I!�i (�_t :(r��·l
lt��(' 'J�/:'�':I�:l:" t���P�rii��f:;J' f�� Wind whpt.' l  • .  J . "T, I ·ippin . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;,,"' I .tiI:\ a l l l l ewJo\t! ... :t h' I ":oi . Windmi l l .  �euvel ..'li Itul'l:-t . . . . . . . . . . . . . . . . . . . . . . . . . . . . :JHI ,:� l I Window. F. " . ( ; reeIlP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;',,-.;I .:!JoI,I, 

Windo,,' Jlllllrt l .  ( '. K O�dl lunnn . . . . . . . . . . . . . . . . . . . .  ;",."' I ."�I 
Window jn£'k , H. Yuna: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [""' I .:t!:, 
Wire gah', I "� Lal l & lt i l ll'l . . . . . . . . . . . . . . . . . . . . . . . . . . .  [,,"' l .t.;tH 
Wire, mlwhine fur lIHt.k ina: hnrh� 011 . .... A. Frifok ;"" .... .  :).14 
Wire or t lw l i ke. mneh ll le fl lr I"'))ira l l), il l l J lr"��I IIJl. 

L. Gulhlu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [""' I .titl 
Wire sprlllJl, flnttpued ('l l i l t·l l • •  J. l )eut l"'l·h . . . . . . . . . . ;"1o"I1 ... i,i 
Wooden �t rlJ('t.ur(·M from tpn·do�, t't l' . .  1,rot t'I't , 
Wr��b�" ��:;� J�t

l�
i I�:ri.ii(:i.: · · ·  

. . . . . . . . . . . . . . . . . . . . . . . iJSI Jlfr.! 

Wrench. I t. A, Chelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;,,"'1.:''';, 

DES Hi X S. 
Badge. F. nrny . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  2t;.�Mifi Badge, J. A . .. ft.. t •• A. llullt jll llllt"ry . . . . . . . . . . . . . . . . . . . . :.'ti.�M;:, 
Bicycle rcnr hrackt·t • •  I . �. ( ·l l llphuut . . . . . . . .  2ti.!�1 t I l  !!li.H."''' 
Bicyc)e �t'llt pnti. ( '  . ..  �. PIU!t· . . . . . . . . . . . . . . . . . . . . . . . . . . :'''i.!';� 
Book COVt 'r, \V. ll. Hl'i l l kt 'r l iotf . . . . . . . . . . . . . . . . . . . . . .  :!fi.!ltil 
Box, W. ('. E�t p� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :...'ti.!I; 1 

The Automatic 
�Neostyle 

f��I
(
�IU���� 2;�ki::�r

f
:-�ti���)i�� 

t.y pewl'i t in�. :-lO ('ol lies per min­
ute. 'rhe ma('h ine is eUMY t(l  
opprah·. RI"' nearly ni l the work 
1M done automut ical ly. Refer­
en.�t-'!4 to lead ing concerns now 
u�hu( it . 
NEOSTYLE CO . •  96· 1 0 2 Church Street. New York City 

H ow to Bu ild 

Cbt Wordtn fiitkory .. .. .. Jramt Wbttl 
A perfect ensblon fr .. me wblcb destroys all vibration, 

can be t .. ken apart and reassembled. and In case of 
fracture can be replaced by anyone. 

A sllnple. strong. and rigid connection. No br .. zlng. 
'I'he strongest and easiest riding wheel made. 
A .. iall G rad.· Ui<')· c l e  In at i lt. part •• 

tbt Wordtn Hickory iramt £ydt Works, 
Syracust, n. Y., (t. S. .11. 

" COM FORT " !,·�-- _iii 
SPRING SEAT POST. ,'. .. t 

-
������t "���l�'i.r;b;:::�� Price. 
seat post. "o ... ot·e I·"' .. l ll $2.&0 
road". �'its all wheels .. nd .ad­
dies. >lenll size of Oldj,0st. C. O. D. 
��J

I
��

e
v
e
e(��I:� m:Ii:. t . .  �{F';:W!J..�1II 

COMFORT SPRING SEAT POST CO. 
808 Atwood Bu ilding .  Chicago. 

BICYCLE : ITS INFL UENCE IN 
I l e:IIUI and DiMease.-Hr (i. ;\1. I I n liul tond. )1 . ) ) .  A "al .. l Iahlt> and tn tereS(. l l lIr J.lHper In wh ich 1 he fluO lect 18 ex­h ll.u!lt ive l �· treated ' 1'1 1 11 1  t he fo l \ o w i ns: fltaU(Wnln t s : J. 'j'he use or I Ite cycle l Iy  Jlersol::oI il l hE'IU I h .  :!. 'rhe u�� of the cY(! le b'·  J"I�rS"rrM ci i:olt':l�t"tI Cont a i ned i n  � ( " ( ": X 'fI t' l ("  ,\ !\I EU I ( " ,\ :o-..: � I ' PPJ . F. M K :': T, No. I UO'l. Price 10 centRo To be had at tillS office Bne) from nil newstlealel'f'. 

BICYCLE S  
�:!,
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lowest price. ever quoted . '1110 "Oakwoud" for m'OO 
, $1'16 "ArlmJo:"ton'· .. 3;.50 , too u u 5.00 , / ' f·1I1 BIl'vl'le .. '10.75 

. t75 .. Maywoot1 " !4pnpll'�t, �t ront:��t RICY('Je on enrth _ _ u ':12.00 } n i h' IllUlrantl'.·d . �h i l )I IPt1 un�·wllere C.O.D. with privi ... JeJlH to .·xnmine. Xu money in advance. Bu,' direct frolll I!umufu(·t urer�. !lave 8jlenhs' nntl deaJers' IJroflts. J4urJ!e I l Iu�trut.ed cataloJlue free. Address (In full) . ���h Buy�s' U nio��� W. ��n Bu re�S�:..� • . ��C����� 

--�--
Suhscrl her. to the S("'E:-OTl"'I' A�'ERI(,A:-O and SCIEN­

TU' I ("  A )n� R I(, A X  Sl9PP"";)IEXT. who wish to preserve 
their 1'01'1'1·' for bind in". ruay obtain tbe Kocb Patent 
'i'ile ut tile oWh*e of this pal)er. Heavy board sidest tn­
scription u �cientiflc American " and U Scientific Ameri­
.,on Supplement " in gilt. Price *1.50. by mall. or ,1.25 
at tllis office. Address 

M U N N  &. CO. , 361 B ROADWAY. N EW YORK 

"I·n�n N i ne Cents Per Pou nd. L � A good qu .. l lt.y for Typewriter or Olllce P�p�r 7:,�. 1:1 It�WM'i�
lr
A·b�;<;a&'IPb"1Wg 

" � f:�i.��r;:sMP�s:n8. ��!tlOJ(ue Makers, 

a Home�.-..... e� 
I��:t �:�r(¥;�:�' Jr.. ��'jl:::.'��!;zie: : : : :  : : : :  : : : :  : : : :  : : : : :  t�::i�� 
Buck)e, .1 . lleh l ,  .I r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :'''i.�Mii 
Button huok luulf l le. A. �(ltf.� I .  . . . . . . . . . . . . . . . . . . . . . . . :!Ii.!lil) 
Carpet, llnllt.·e "\: ( ·ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !!i.UUt 

Tbose Int.endlnll to build will lind the very best pr .. ctical sug 
gestlon. and examples of Modem Arcbltccture In the bandsomest 
Arcbltecturel !lJaga1.lne ever publlsbed 

Chair brat·�. folt.l i llJe, .A. K. l I oyt. . . . . . . . . . . . . . . . . . . . .  :'''j.H�1I Crank shaft hrncket . ,J, �. ( 'I Illclanti . . . . . . . . . . . . . . . . . !!fi.�ISt) 
Crank slulft hrnl.'ket, ] 1 . .... ( 'U l l tZ . . . . . . . • . . • . . . . . . . . .  �j.!I,;"H 
Cyclomett'r t!nHC. 'V. L. �hc))ur41 . . . . . . . • • . . . . . . . . . . . .  :"''Ii.!1i7 
Fence PO!'4t, It. 'V. i luwurl l . . . . . . . . . . . . . . . . . . . . . . . . . . .  2tj.�""1 Furnace l)f ) i l(�r �p('t i lm, A.  ( '. lt4 )tt . . . • . . . . . . . .  �j.tIH'i. !!U,H!1i 
Furnace. pHrtnhlt.·, .J. ( ; .  I l �  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2ti.tl!l!' 
Furnace wut t�r front. Ilf.'at illJ.(. A. C. ltuU . . . . . . . . . . .  !!Ii.!US 
Lamp, ele(�t ric. It. It. llon·utt . . . . . . . . . . . . . . . . . . . . . . . . . !!ti.!J:o(';" 

��ff��';I:��· ���:���
t
.
r
\\����: 'K�;ril'b;,iiili : : : : : : : : : : : : : : : : ;j:��.� 

Prism 1Ia:ht. o. l l . nn�(l l l i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . :'''i.!� 

I�I: �. ]Jte���:i::�.t.t:.·::::::::::::::::::::::::::::ii.ilir.!: �:��\ 
Spoon Cll l ' • •  1. 'I" Homnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :''I;.!1i2 
Spoons, c t f' .• hund le for • .  '\. lI. Itojler� . . . . . . . . . . . . . . . :!f •• tM;'" 
Sprocket wheel und dlUin Jeunrd. I I .  I I .  Jtol1 l,lt.r.et;. , . •  �I • • �). 21 ,,9Mh 
Stove, cHok .  ('ope & HprtrnlU . . . . . . . . . . . . . . . . . . . . . . . . 2,;".(U) 
�t�!!s�T:I�

r
�ln�:b�I�� ��;Ni��ie'r i� ;f',ib': 'J): ' �;'lril',ii,�ir : :  :;:i�a 

TrouserH hUlIller. \\T • .. :VUIl!'4 . . . . . . . . . . . . . . . . . . . . . . . . . .  !!fi.Hi;) 
Vault 1Ia:ht • .  1 .  ( r  . . . t·l l l 1yt·uick . . . . . . . . . . . . . . . . . . . . . . . .  2ti.tlHtl 
WashinJl llludlilw frulIIt.·, K It . .... I lart • . . . . . . . • .  , . .  2ti.!I!t:{ 
WatchClll"'e, C. J4. J )(.pol l l t·r . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ti,\*jij 
Water clu!4ct bu'\'l . 0. :-;. \VuHace . . . . . . . . . . . . . . . . . . . . 2ti,!J!15 

TRADE MARKS. 
t:;��\\!.!��� ��!r!l!

lI
;:��!�·r�����II������

I
I;

)
.f. ��' . .  �f.��;.t�·.i7: �:m� 

Belting, I�at llt'r • •  h·wf' 1 l Ht·ltm.: ( 'I Impnny . . . . . . . . . . �1.!U.t 
Bicycle I nhrit·nl lt� . It. C. �1H'IIllt'rl l i lH' . . . . . . . . . . . . . . .  �I.!r.!ti 
Bicycle, t rh·ydt'�. and \'(·loci}Jctl.,�. �. :o:.llel lel1hur� 

& COlli pUll ,' • . . • • . • • • • • • • • . . . • • . . • . • •  , . . • . • . . • • • • . • • •  �I.�r.!.) 
Bicycleft. '· f.'lt ;t·iped .. �.  tun4 1 t.·llIl'1, Hlit l nrti('le� n�- I 

CeSS4 )ry t heret' l. lrnnlUP(· ,( 'ydt· ( ·1 1111 1'1111)" • • • • • •  2t1.!r!4 . 
Candy, p(!nnnt. mola!ol�l's, A. :"Ii. Phl'l l ll'l . . . . . . . . . . . . . . 2'.I.�H:! I Cyclom(·l l· .. �. '''eellt.·r )tnnu faf'luril lll ( 'ompull\· . . . . . 2'.I,�r!i 
Deeds, 1t'J!nl hlnnk�. and other dOl'uments. c"i. I I .  

Pond. . . . . . ,  . . . . . . . . . . .  , . . . . . . . .  . . . . . . . . . . . . . . . .  2! • •  �lta 
Hair, prl'pHrnt.iOI1� for t ill'. ( i .  t ·. Unrelny . . . . . . . . . . . .  2'.I.!lI:\ 
Knit g(ll ll l �  l'OlJ l JUOl l ly  knowlI us ('oru hinnt ion 

"The Scientific American 
Building Ed ition . "  

Each number I .  i ! lu3trated with a f'nlnml plate aud numerous 
bandsome entlravlngs made direct. from. " lrotograplt8 of buildings. 
toarether with interior views, flour plans. description, cost, loeal.ton, 
owners' and nrcbltects� names and addresses. ·j'be illustrations 
include seashore. southern, colonlul and city reSidences, cllurcbes, 
scbool •• public bui ldings, stobl .. s. carrllll<e houses. etc. 

A l l  wbo contemplate bulldlnl!'. or Improvml!" bomes or structures 
of any kind. bllve In tbi. handsome work .. n almost endle88 series of 

tbe latest nnd best example. frout .. h lch to make selections. tbus saving time and money. 
P UBLISHED M ONTHLY. SUBSCRIPTIONS $2. 50 A Y EAR. S, NGLE COPIES 25 CENTS. 
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':::��5j.es. M UNN & CO. ,  Publ ishers, 36 1 Broadway, New York 
THE CHICAGO DRAINAGE CANAL.-

SO S I M P L E  A C H I L D  CAN U S E  T H E M  
S U N A R T  

lU A G A Z I N E  (: A IlI E R A .  
Foldi ng  Cllm ... ·n". 

�ll�l:ftMl
. 
r
�!'��':.':t IJ,r.:iig� �� 

� piel nrp . ..... 
rr �end 2 cent stamp for 

IlI ustrllted Cat,dogue. 
SU NART PH OTO CO.  

-The Finest 
Hand nade 
Stogie Clgau-

Kni�
u
��: ,���

l
'����l!���� t\�:�:i(:j.�:.

· 'li ii.ip;:wenr : . i1 i�'lit � �1.!l(Iti 
wear. nlHl hhtll kt.·t �. I) . .... I lu l�tNI . . . . . . . . . . . . . . .  2!.'.�l(tM, ;j .\ �Iu •• d llc t �1 1·t ..... . 

Liquors, �pi l·it. n . I I l� . A. HiJ!l1y . . . . . . . . . . . . . . . . . . . . . . .  2!1.�r!:t 

are as del ightful a smoke as any man could ask 
for. Fine. trag-rant N atural Leaf Tobacco, 
skil lfully j!rown. s.lected and cured. Absul u(ely 
pure; nn artific ia l  flavoring-. coloring or drugs. 
Money back if no, satisfied. From your dealer or 

100 for $2.00. 
�:����:�:.�;::(·/::I;.

I�t{! I!:�:j·I
I�.�I��t.'��t. �:t. � .·�

I.' : : : : : : : : : : : : : :  ;'::i�\1 --------., 
�:I�t· g.'�:':;::::it!;I'�:I·:�··;:!��\'I��·;:::':;::!"'!:":::;';C ;.; ;,: : :!!I.

! IUI �1�;;'�St� 1 S����t�. ?�I �J.��S�llP ��?e� 
ered. ur i t l lprPJllUlt pt l w i t h  t he HIlf)}(', llnl th i l le \\. l f t.' � �"�' .d.l n�l rl�I .I.' : J I  . . ( O IH l t i! leI1 1�1 �(�I Y�T"� I(, A,�IJo:H-
ManuflU'tn ri l lj.! ( ·l l l I l pany . . . . . . . . . . . . . . . . . . . . . . . . . �l.!l1l1 I H .-\. � :-- 1 I. I 1 . 1· .. '1 1·. :" I , :'\ 1 1. 1 ..  t :l . J ru'( 1 1 :  cel l l�. J 41 he 

Paper, prill t i l ll!". \t"ri t i l l�. wruppi llll. nllil �nrfn('c 1 1 1 : 1 1 1 al 1 1 1 1 '"  t ,nIC·f · l I l I t l  from :. 1 1  nt.·wl"'dl'a l t.·I'!'. 
coate( l .  B i l l  .. t ( '1 I 1 I i 1 l� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � •• !I(t! 

Rubber hl lt l t� anti �hop�. BOl'lt1 i1l Ruhlwr �hop 
COmiulIly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!1.�1(1:-' 

Saws, E. ( '. A t kil l� ,Ii;. Cl ll1 lpunY . . . . . . . . . . . . . . . . . . . . . . .  �I,!r!.1 
Shirts 811d \t"ai�t�. 1II1'1l'� ulHl hoy�', .1. H . .. \: �. 

Ba)li ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �.,!I(I-; 
soar�rf:l

l�l �/:�:: �:l
l:;�!:t.

'�I.
l � :  • .'�

I
.
I
.
l
�
I
.� 

•
. ����{.I;�I .. . ���

l
�� �I.

f
.I�:: �.91 1  

Valves, I"'t £>am Il I I I I wnt ('r, "'ait'hHnk� ('oml'llny . . . . .  � • •  �I2."'i 
�

e
ii��:�\\r�

·
�I�

·
�t;�i(!.[ .

.
. ��.':�.��: : : : : : : : : : : : : : : : : ' : : : :  ;'::i�I�; , _.- --

Wbisky. II. c. Ahprtl .. l h y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!1.!r.ltl i A L CO 
Whisky. HOllrhl l 1 1 t 'oun ty  Ui�t i l l illi! ('lImpnny . . . . . 2H.�r.H 
Whisky • •  10 1111 c ':oIhl ll'1\'1'< � ... ns .. \: ('ompanY . . . . . . . . . . .  �).�r.?.! 
Wine, st i l l ,  Clemcnt ,·t l'i .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!1,919 1 

PRIXTS. I 
u Unt4;ed �tate!lt Expr('�� ('RlI ('ard ." C. H. Crosby . . . . .  4ft 

A prl ufrd ("011)' of t h£> �Jll'('iflcatinn anrl f1rnwin� of 
any patpnt in t hf!  ft l r£>lloinJ! Ii�t, or uny pntE-nt in print 
iRsued si l l f'(' l�ia. w i l l  "t� furlli8hed from thiR office for 
10 cents. I n  ore)t'rinll l llel1�e Rtute the name nnd number 
of the pnh-l lt 4h·�l rt'd. nnd remit. to llunn & Cn . . am 
Broadwnl', �ew York. Special rates wil l be Jliven where 
a large uil lnher of (·o).lies are desired at ulle time. 

v��r':'l�;�I 1�)'� !�n
:l�e ":��e"n�t:JI? .. 

e 
J;��:!!�

e
� �)1!h1u��: 

R'oing lit' t .  provhlell t hpy arp Aimple. nt n co8t Ilf Wl each. 
M.��i�i:�· ���:�'�u��1 �e

&�i��e ��� .. !��rJ:: 
Yor-' Other foreign .... tents may aIau be obt.alnOCI. 

)lotor controlled from bow. 
Valve movement. 12 to 1. 16 
10 00 ft. I.aunches. Twin 
t���':.�/£'l,�

i
��

t
�o l�c;n�e� 

en"lnper or I)i lot required. 
�1�e

e
�I:I������:'sty I::��&!

e
�r 

Gasoline u:oled. No dlsu�ree­
able vibrat ion. 

lIT Srn(1 10 ant. in stamp. fnr 1897 Calalogue. 
ft . Jersey Av • • Jersey City. N. J .  

Prepaid, anywhere in the Vnited States. 
Sample box ( 12 )  po�tpaid aOe. EMPIRE TOBACCO CO. , Wheeling, W. Va. 

--,,- -----.--------------------------------

ACETYLENE APPARATUS. --ACETY-
lene nl lmber or t he �(, I F. !,\ TI P' 1 t '  A :\n:HJ('A s �t' I 'PLl!:­
flflo:XT. rle�£'r ih i l ll!. Wl l h  fn l l  i l l n�l rat l t ln". t he nwet 
rpcenl . " I l l l ) l le. or hOll le lI I :ult.' antl eOll l lllerc l :l l nppnr:l t u8 
for lleneraI 1 J1t: acel f jpne t In t h� I l l ra:e and f'nlll i l  Rcale. 
'J'he Ila� :tfl lllJt.11e tor Hl l t t  u�ed hy t he RI ICrO!llcopi8t und 
IIIt udent. : i ts use I n  the tn:unC I lin tel'n . 'I'he new ..... rench 
table lamra nmkl l ll.: itf'. Hwn It£'el y lene. ( 'onIR in�d in 
�(, I R :,\T I F I (,  A )J fl: H If'A X � t · I · " J .I;;�I KST, .No. t o':}" . 
Price III cent !I .  ']' 1 )  lie h:ld at otli r.e. 

© 1897 SCIENTIFIC AMERICAN, INC.
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.� ��(.i)tJertisements. 

C H UH  � .\  R Y R'\ 'I' E "'  • .  

I lI !oi i d e  Pallt" . ..  n c h  j " ",e r l i o n  .. ..  , .; ('e n t s  a l i n e  
! l a c k  l·n �  .. . endl i ll � C " l i o ll " "  _ .. $ 1 . 0 0  a l i n e  

ItrFor 801U1' clas,..:l's oj A.dl'ertut' mentl'j, Special mu1 
HiqhrT -rates .lI rt'. IWl tl il'l'd. 

'l'h e  above are ch anzes per agate Hne-about ehzht 
words per l

'
i l l e .  T h i s  notice �hows the wldtb of the lIne. 

U!l< l  i s  set in Hjrute t y pe. "'�n jZravings may bead adver­
tisements at f h t· !'ott i l ie rate PPl' agate l ine, by measnre­
m ent. a!o! t h e  letter pres!:S. Advertisements must be 
received at Publicati o n  Office as earl y aM Thursday 
lUorn i n g'  tn appear i n  t h e  fol l owing week's i s�me. 

,l.'or i m portant documents 
and all vrivate papers. 
HH.ndsome enam eled we-. 
tal case : l pck and 2 !'teel �"l.s

lb r(��\'lJm'in��W�i 
No. 20 (4 � x 5'4xl\ il l . ), $1.7� ��:::=::=::t-Expre ss paid. p.: Money refunded 

not _ satisfactory. 

J c itn t i f i c  �ut cr i"ttt. 
BURN S ELECTRICITY. 

" Cb� Cblorid�" 
M ost Powerful, Portahle, 1-: l ect r i e L a m p  m arl e for 
II I {' Y ( · I . E � .  �l i tlert'. Pol i l'cmen. ('arri n�f'H. ( ; a� ( 'om-

g�����. �:!n��fe�'����tbl�.
o:��ficN)Y;r.C d_ or�. B u rn� 8 tu 10 

iT' ."\1' 1111 fll r ( ' i /,c lIl" r 10111 J ,ri{'f's. 

T H E E LE CT R I C  P O R T A B LE LA M P  CO . , E L M I R A ,  N .  Y.  

Rid� � Cb� � OIiO� ! 
� A 
E N 
V D 
E � 
R R 
� E 
R L 
E I 
A A 
D B 
Y L 
� E 

Strictly high grade. Features-attractive,!rac­
tical and substantial. Agencies offere 

for unoccupied territory. 
llr�. A. ��, Ri nehart.  the Chnmpioll  Lady Century I�i d er 

of America. w i l l  ride nn • •  O l i v e " during :-oeH.ISC'1l  ot '!no 

H�rf $ • JI .  600d • Ching ! 
ALUM I N UM  LACQUER  

for Bicycle S pokes, EUMi l y  appl i ed ,  It  
mH,kc� t b e m  bl'ight and they l'Itay !'IO. A 
pOl'ltnl will  bl'iull ci rcul ar a l l tl coin hohler, �","."'==;r� 
or :15c. wil l  brinlZ you a bru�h and bot t l e  
contamiulZ enoulZh for one llUlt� h i l ie.  

THE COLOPH I T E  M F G .  CO. 
9 7 Edg ewood Ave . .  New Have n ,  C o n n .  �.ii". 

q ide a 8 icycle . .  
Yon' J I  feel better-­

�;I!7'W��!1U""';IIR'I look better­

""�iR. work better­

ride a Columbia­
you ' l l  be proud of 

your wheel ,  its the 

best. 

Columbia Bicycles 
Standard of  the Wor ld .  

TO A LL A LI K E. 

Hartford Bicycles, 
N e x t  Best,  

$60, $55, $50, $4 5 . 

POPE MFG. CO. , Hartford, Conn. 
Catalogue frtt! f rom any Columbia deale r ;  by mall 

for one 2-cent stamp. 

At � P · Hi,'\'dell, W at<'hf!& ( �um�, UUl!l!it·s I hrness, :-'l'WIUo! ' lucl l illt'� ( Ir�llns Pi!UIUtl !-'afl:�,TooI8 rIC 0 �t'a lnj  or' · t l l  vUr ictiCd ' oLd I UiI" oti Ll'r urtLc lee U Li�tl' frcc (.,I I ICAtiO :-;C. .... K � 0 . t IUl"'l[o I I I .  

� Som�tim�s You Wond�r 

I 

Nowadays 
no one need go to 
EUl"ope for a watch. 
The best are made 
tight here in America 
by the AMERICAN 
WALTHAMWATCH 
COMPANY. 

Two watch move­
ments particularly 
recom mended­
"RIVERSIDE " and 
"R O YAL." All retail  
jewelers have them. 

(ribUnt � Bi(ydt 
Tested and True. 

The En8i e . t  R t l l l l l i l lit \V h e e l  i to t h e  Worl d .  
i]r Send for Oatalogue. 

THE BLACK MFG .  C O  • •  ER IE ,  PA, 

d�Q whether it is profitable to handle a machine -. For Ladles' Bicycles. Llllht, Strong, Ornamental. No 

that lists below $ 1 00. Look at the '97 H Patee," . 
l Ilore Torn or Greasy Dress�s. No Troublesome Lacing. 
:'\0 Accidents. Infinitely superior to llld style guards. 

highest grade only, at $60 ; made of the finest ma- W eigbt only 7 oz. Fits any wheel. Sent prepaid an y­
w h ere in U. S. un receipt of I I . aD. Circulars free. IMPER IAL BALL BEAR INO  AXLE 

A wri tt en .cua ratl tee with each set o f  ures. terial throughout, with standard lines, narrow tread" 'I'HE 'l' U R N ER B R A SS w o n KS, 

large balls ; in fact, all up .. to-date improvements, and ' 
2 1 2  K i n zi e  ell'eet, Gbl�.ago. 97 PATTER'1I" 

�,oou !'W I ",  i n  1I !oi�.  
Indorsed . by t b e  leadin� 

Red ��,;�al:ic�.?6�e7E· 
per 

cent. ' On� borse can do t h e, w!>rk of twp. MecbaniCRi ly 
perfect. Call be put on old or new worIC. 

rJr ""rUe fur O UT lllust l'a.Jt'd ! 'a tl,llOQue and 'festirno 
n'ials, 1vhich' we seu.� free on apfJllcatwn. Imper ia l  Bal l 
Bearing Axle  Dept . ,  1 84.- 1 9 0  Lake St reet ,  C h icago .  I I I .  

the handsomest finish on any machine. Absolutely 
and liberally guaranteed. 

l"il'" Write for Catalogue and Terms to Agents. 

PEORIA RUBBER & MFG. CO., PEORIA, ILL. 

��'�RTER · GAS���e��or �!� Ie�e� Crump�Cyclom�t�r �f :ooo� own � pu rpose powe r is appl i ed  HORSE t o  u nd e r  the su n ,  and is  10,000 Mile Recorder. u nequa l ed . Made Entirely of Brass. AND 

. 

. 
. 

Fuli  particul ar. by addres.in

.

� Absolutely Accurate. . ' . CARRIAG E 
- C H A R T E R  G A S  E N G I N E  C O .  N St I S ' t B eak ' 1 1  b 

. Box 1 4 8 ,  Sterl i n g .  I I I .  0 ee prmgs 0 r • you WI e 
. Cannot Jump the Figures. interested 

The 
American 
Bel l  Telephone 
Com pany, 

125  Milk Street, 
Boston, Mass. 

This Co m pa n y  o \\' ns 
Letters- Pate n t  No. 463 , S i59, 

gran ted to E m i le Berl i n e r  

N o v ember 1 7 , 1 89 1 ,  f(�r 
a com bined T e legra p h

' 
a n d  

T e l e phone,  covering al l  

forms . of  ;\1  icrophone 

T ransm i tters o r  contact 

T eleph ones. 

Parts are Interlocked. 
Registers Miles and Tenths of Mile. 
Correct in size to look well on wheeL 

� � � � � � �  

The only Adjustable Qip made. 
Can be adjusted to any angle of spoke. 

IT Snl fl fill' our Se w A J't ( 'tt t l l l ! 1 �"II '  - f /"n' ft/,. f lu" t /  . ..:I.' i , l f / .  

The Waterbury Watch CO. 
WATERBURY, CON N .  

P R I E S T M A N  S AFETY O I L  EN G I N E  
U .. 4. Ol lJmllu1l111 SHcCt'.lo!s,f!ll cmnmrl'c ia1 1<';11·  

(line w� j " lI tl ."'afe t J i l ."-ltran k l i n lust i t ute 
N o  Ji;xt ra, Insurallce, .No 

�tellJUt No Gus, N o  Gaso l i n e. 
Rel ia.ble. Safe, f1-;collomical. 
and COIlvenient. ( ' h o�en by 
Nine Goven!ment s. Used for 
nearly every purpuse. 
PIl I E S  T M A N  II< CO .•  l n c o r p · d .  
;j :J CI H o u I'Me IU d!l"..  1' ll l ·l .A n E I . I'IIIA, 1',\ . 

in our 
B E L L  O D O M ET E R  

I t  w i l l  t p l l  y o u  h OIl I '�t  I y  h o w  lI I a l l y  lII i h �:-o you d rivp.  
HI l I  I a l t l l O \l l l C 'C pad. I J t i l i' ! I v  !-'1 rokt.· o f  a bl' l J .  K e p ) l �  a 
1 'l' � ' ' ' I'd f� J I' J jJU l l l I i J I ' !"  a w l  t 1 u

"
1 1  I 'l'pl 'at:-l.  �pt't 'd h o I'",. ' ''' 

I l l l t \' h I '  f i l l i P ! !  \' � ' r \' ; I ( ·( ' I I J' a t t ' l y .  F u l l y  waJTan t i ' c l .  Pri('I ' ,  
h y  i l l a i i . �:, . I " I, 1 1 I

'
( n d p l'i l l g'  :-Ielld h e i g h t  of rear w ll t.'c i .  

; 1'-' I I 'ri t t "  /"r I lI - ,·w,.; , d i / ' ! '  <.: i ,.(' / I I I / ,., 

Da, i s .  S t e b b e n s  & C O  .• 33 S u d b u ry St . .  B o st o n .  Mass.  

l\I A :\T L" A ( "IT H E  ( ) F  H I <  � y (  ' L E� .  -- A 
\' . ' I ' \" ( · " I I J p r l' l t . ' I I � i \· 1 '  a r ! l t � l e  /.! I v i l l :":  l i l t ' l i tota l : �  o r  ( ' t I l l  .

. 
:o< T r n d j , I I J  , I I  \ ' \" I ' r y  p a r! . , 1  I h e � e  \, p h i l ' j e�.  W H h  ) ;') (' 1 \ '  gr : ' \' I I I l.! :< .  j " ' l I l a  I I I 'd  i n  :' ( ' 1 1": ;'1; '1 1 1-' 1 ( "  .-\ :\' t-: H l t ' ..\. :\  :-" " ' . 
I ' U; \ I I·; :...- T ,  :\ I ! . H U ."\. P r l l'e l U ee l l l � , Tu be lIau at 1 11 1 :­I lm el' a l p \  t /' l l J l I  ; u J  I l c w �t 1 <.!a J c l'�. 

OR 
DAMAGe 

TO 
PROPERTY AND LOSS·OF· LlJ'B AND 

I NJ U RY'  
'1"0' PERSONS 

�-------------�--. .... - --

TH E LAM P THAT LEA DS ! 

ATTAC H M E N T ·FO R  B I CY CLE H EA D .  BOTH" WITH EVERY LAM_ . . . P. � .,.." '  
..

. .. . , '�:; : 1 ; .
. : : ' " ' , i 

FACTORIES. WATERBURY,  CON N. 

We hilil a notion to mfLk(' t i l l.' bl· � t  B i l ' y d , ·  I . a m p  i l l  I h e  worl d ,  
a n d  w e  uuvp f;ucceedcl1 i l l  dnin;.: � I I. \\' (' I l am e i t  t h e  M & 'W' 97 I t  i ,  h u i l t  o n  I I  "' ;,  

pia  n and l'I o l t l  1'01' S:l . 
• al l d  we d u i lll t h at  i t  

ha� n o  peer at. all v pl'ice. 1 1  i �  �llncip o f  l �():-t :-oh cpt hru�s, �(-'an!cd 
and l'ivet �rt - 1 1 0  :-;ohl('r. Be�t mckel illa t l l ij.!. Powcr l l1 l l t ' l \!'l  W i t h  

tooi�::t �����l�' \1�'���!li���)�(�: i�:�i:���Y:l�f;�WI
'�I�\,l

i�� I�I{l
l
l
l
'�V)

I
(�lj���t�a 

out of place, oil  won't t-I p i l i  or leak. It hu� all automatic wick 
lock and l if,!'hts frolll e i t h e r  side. T h e  frollt and hu(�k reflectors 
are in one piece-�i lver p l ated and burnish ed-tfrm a:-o u rock t i l l  
y o u  waHt to clean i t ,  t h e n  w i t h  three nJOvement� y o u  ('an tnke t h e  
l a m p  to pipces f o r  cleanin,C'. It b a� t w o  a<lj m:tllll'ntA-one for 
bead alai one for 1'Ul'k-� p : euse yourself which yon use. It i s  
smokelel'l:-O halld�()llH.· I1I l(1 (Iurd.ule. a n d  guarnnteed by t h e  makers. 

When Il ()t sold by neulers, don't take H. . substltute. 'V e  will 
send It t o  YOU, expre�!'! paid to any part of the U. S., on receipt 
of f.'-I,OO. W ,senti j(H' bouklet, -, Fact�." 

M ATTH E W S " W I L L A R D  M FC .  CO. 
N EW YORK OFFICE,  40 M U RRAY STREET. 

i n l P re8ting h i story of the cycie from i t s  origin up to the 
�re�ent time.  'l' n e  tl rst crank.dri ven bicycle.  The , .  I I ,  ,ne-s h ake r "  a n d  its s u cces�ors.  'l' h e  tricycle. The ruodern w h e e l .  Cycle lJ u i l d i n g  a sc ien ce. Points of  j Ul. 
JJ r " \· e m e n t .  'r h e  p n e u m at i c  t i re, A h an d  and foot c :r c l e .  
With 9 illustrations. Oontained in SCIENTIFIC A M I<RI­('A S SUPPLE:UENT, No. 1 0 I � . Price 10 cents. To be 
I.Hld at this office and from aU newsdealers. 

ECONOMY 
IS WEALTH 

$60 
Any child can see at a glance the 
saving to the purchaser of the 
Waverley B i cycle.  The famous 
model of last year is greatly im­
proved, yet the price is but $60. 
We have no new machinery to buy. 

A $100 Waverley for fastidious people .  
N e w  features everywhere. I t s  bearings 
are absolutely true.  and dustproof. The 
price is $100 to everyone. 

. Calalogue Free 
Indiana Bicycle Co. .  Indianapolis. Ind. 

J ESSO P'S S T E E LTHB[E��RY F O R  TOOLS,  S AW S  E TC 
W'!! .J E S SOP '" S O N S  1.:2 91 JOHN 5T. NEW YORK· 

PRINTING INKS 
The SCIENTIFIC AMERICAN i s  printed with elIAS. 

��:-I�m J OHNSON & CO.'S INK, Tenth and Lombard 
Sts . .  Philadelphia, and 47 Rose St., opp. Duane, New York 

© 1897 SCIENTIFIC AMERICAN, INC.




