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CONSULAR REFORM. 
There is now a bill pending in Congress which is of 

con�iderable importance. In effect it will give a life 
tenUl'e to all persons now in the cOnl'mlar sel'vice. Th�e 
bill provides that men now in the service must take an 
examination within two years to see if they al'e com­
petent to remain in it. This is the seventh bill on the 
subject.which has been presented to Congress in the 
last three yeartl, and it provides for Consul-Generals' 
of three classes. The salal'ies for Consul-Gener,als are 
from $5,000 to $8,000 per annum and for Consuls of six 
classes, the salaries range from $1,500 to $5,000 pel' an­
num. All existing consular offices al'e to be reclassified, 
and any of them which have become superfluous shall be 
abolished. 'rhe service is to be arranged by classes 
awl not by places, so that consuls may be shifted from 
0111' station to another according to the needs of the 
service, All the U1;lOfficial fees which the censuJs are 
now allowed to retain, are to be turned intotbe Trea­
sury, and the ouly compel1sation which they receive 
will be their fixed salaries; this will probably make 
the service self· supporting. The entrance to the con­
sular service is to be made after a competitive exami­
nation by a board composed of the Secretary of the 
St.lte or an official of the State Dep:tl'tment, an officer 
of the !Jonsular service and the civil s·ervice commis­
sioners, The names of the five persons who pass the 
best examination are to be presented to the President 
and from them he can lIIake his nOlllination and a new 
appointee lIIay be dropped �at any tillle dl1ol'ing the first 
year of his service, but aft.el' that he can only be re­
moved by a propel'ly OI'ganized board: The bill also 
allows the assignment by the Presi<lent's ol'oer of any 
cOllsul to special duty in the United States for a period 
of 1I0t more than�one year at a tillJe and this permits uf 
nOlllination to consulates without exaluiuation of pel'­
sons who llIay have been ill the classitied sexvice of the 
State Departlllent for at least two years� thus.lllaking 
experience gained in � the foreigl� service' available for 
the home office and cOllverselYlJxperience}ntllii hoilie 
office ,available for the foreign service, 

, 

The subjects of examination for ent,rance' are . .to ·be 
left largely to the examining board, but it includes a. 
kllowledge of FI'ench, Germlj.n, or Spanish. A cel'tain 
lwowiedge of law is also required. Our consula� ser­
vice is already excellent but could undoubtedly be im­
pl'oved by taking it practically out of pJlitics. The 
exeellent consular reports which are issued daily, a 
numbe'r of which are published each week in the 
SCIENTIFIC AMERICAN SUPPLEMENT, are an example 
of what our agents in all pal'ts of the wodd are doing 
to disseminate iuformation in regard to new discovel'ies 
and foreign trade. It is probable that with the new 

. system these reports will be increased in llllluber and 
importance, A great point of value in the new bill 
wilt be that it will insUl'c stability tQ the 'service, and 
instead of a consul being in a district fOl' two to f6ur 
years, as the case may be, he would practically have 
an unlimil,!'!d term of office in one locality unless a 
ch1).nge was necessary for the good of the service. The 
House COlllmittee on Foreign Affairs reported' favor­
ably on the Adams bi�1 Qn March 1. 

••••• 
·THE IVES' IMPROVED KR.OlllSK9P. 

At a meeting o,f the Caruel:aClub � in_ this �ity; Feb­
rua�l'y 27, Mr.F. E, Ives, of, PhiInde!Phiit, .lectured on 
the latest ,phases of ,. color PhQtography,'; par�tlcuJ\trly 
as perfeated in his new stel'eoscopi!, jn�tl'Ulllenf nalll�d 
',' The Krolns!'cop." It was a most interesting and in-­
stmctive demonstration of,�the utilization of the three 
Si;mple primary colors, red, green, and blue-"iolet,.in 
the transfo.rmation of black .and white, p�JOtographic 
illla<"tes into images which had thE1 appearance" of the 
real thing delicately and exquisitely colored in its 
val'ied h'-lI�s and tints, 'O,ne of the chief f,eatlll'es is the 
s(mple but accura-te means of adjustment Mr. Ives has 
perfected for the absolute registl'ation of the three 
separate colored images superimposed over the other. 
He h8,s thus been enabled to produce an instrument 
usa hIe by any skilled photographer, 

A group of instrulllents were arranged about a table 
in which were a number of interesting subjects. But 

J ,itutifi, �mt¥i,au. 
the lantern exhibition of merging the three different 
colored images into perfect registration, and the final 
production thereby of a beautifully-colored picture 
was the fulfillment of a saientific po!lsibllity that 
pleased everyone in the audience, We shall hope t,o 
give a further description of this instl'Ument in a sub· 
sequent issue. 
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creased its purchasing power by lowering the cost of 
food and clothing and many of the luxuries of life. 
Hence; the automatic machine is not, as the agitator 
will even yet suggest, the enemy of labor, but is in 
every respect its best friend. 

...... 
PROTECTI()'N OF INVENTIONS EXHIBITED AT 

PARIS. 
HAND AND lIIACHINE PRODUCTION COlllPARED. The Pal'is Exhibition will be officially opened on 
In the yeal' 1894 Cougl'ess authorized the Depart- April 15, 1900. Many inventors will take advantage 

ment of Labor to investigate the questions of the effect of this opportunity to bring their pl'Oductions to the 
of machinel'y upon the coat of production, and the - notice of the large crowds of visitors that are ex­
I'elative power of production of hand and machine pected to come to the' French capit.al fl'OlD all coun­
labor. The COlllmissioner of Labor, MI', Carroll D. tries of the world, According to the French pat­
'Vright, has ol'gallized and car'ried out his tatok with ent.laws, public disclosure of all im'ention before the 
characteristic thoroughness, and the resnIts which filing of an application for a patent, often deprives 
have been published afford a compendium of inforllJa- the inventOl' of his right to a valid French patent. 'fhe 
tion on these questions which will be welcomed by all law of May 23, 1868, provideE', howevel', that inventiolls 
stndents of political economy. exhibited at IlItel'Uational Expositions may be pro-

It is to be understood that in the statistics presented tected,as if'they were patented, from the time they 
the terms" hano" and "machine" production a're not are received at the Exposition, nnW three months aftel' 
to be understood too literally. Hand operations the closing:Qf the exhibition. This temporary protec­
necessal'ily enter to some' extent into the most highly tion is secured by depositing a specification and draw­
de\'eloped methods of machine manufacture of our ings of the invention, togethel' .with a certificate stat· 
day, alld manufacture by hand, even in the sill)plest ing that the object has been admitted as an exhibit, at 
art�, involves the use of tools, and every tool is in some the office of the governor (prefet) of the Departement 
sense a machine. The actual comparison, then, is de la Seine. These documents lIIust be filed within a 
between modern methods using highly developed month after the opening of the Exposition, that is, 
machinery and the methods in use in the days before May 15, 1900. The exhibition of the model will 
of hand-operated tools; when the I!trong al'lII and deft be no bar to the securing of a Fl'ench patent. 
fing,jl's of the individual mechanic took the place of Persons who have already secured French patents, 
the. 'automobile power-driven machine, will secure material benefits by exhibiting at the Paris 

It will be somewhat of a surprise to leal'U that in Fair. The French patent laws aUow the privilege of 
gathering the data for this comparison it was not importing patented goods into France only to citizens 
necessary to go back further than the middle of the of certain countries, while Germans, Russians, ann 
present century; fol' although it is true that the era of others would lose their French patent rights by such 
of factories began lIIuch eal'lier than this, in the year importation and would, therefore, be prevented from 
1850 the old ha!ld processes were still very largely in exhibiting their patented manufactures, The law of 
\1se. It was not until the latter half of ·the century December 30, 1899, however, allows all foreigners to 
was well begnn that machine production began to import any patented article into France for the pur­
as&ert its undeniable supel'iority over production by pose of exhibiting it at Paris, without endangering the 
haull, validity of their French patents, provided these ex· 

The report includes the statistics of eight.y eight hibits are again exported from Fmnce within three 
.. main" industries, while nearly seven hundred months after the close of the E�position. Another pro­
branches of these have been investigated and the re- vision of the law of December ,30, 1899, which will be 
suIts tabulat�d. When we' bear in mind that the num- valuable to all foreigners, including onr own citizens, 
ber of sepal'ate operations in most of these is large"':" makes the exhibition of a pat,ented invention at the 
over one thousand, for· instance, in the mannfacture Paris Fair equivalent to manufacture in France, and 
of watch moveuienrs-some idea way be gathered of as the Frellch patent laws require that the manuf3iC­
the enol'mous labor of securing and tabulating the tUl'e !ilhould not be interl'Upted for more than two years, 
matter contained in the report.. From the lIJass of it wiII be sufficient for exhibitors to again manufacture 
data \ve select a few failts which show the extraordi- their inventions in France within two years after the 
naryre�ults obtained in certain industl·ies. close of the Exposition. Furthermore, exhibits cannot 

A cOluparibon of the producton of 10 ploughs in 1850 be confiscated. on account of alleged infl'ingeplent of 
and 1896 shows that the numbel' of different operations patents or trademal'l;:!!, until three months after the 
involved has ri!ilen frol1l 11 to 97, while the number of close of the Exposition, but they may only be held 
worlunen required has risen from 2 to 52, This shows temporarily, without withdrawing them from the Ex­
that modern manufacture is more complicated, the .position. Even this teillporary relief, however, will not 
artisans of earlier days performing wol'l;: that is be gl'l,'nted unless the complainant enjoys protection 
now subdivided among many uperatives. But when for his invention or trade mark in the alleged' in­
the element of Mme is brought in, we find an enormous fringer's countl·Y. Should such infringing article be 
economy, the total numbers of hours required by the sold in Fl'ance or remain there more than three months 
two workmen being 1,180, as against only 37� hours after the close of the Exposition, they will become 
required by the 52 machinists or machine tenders. liable to seizure. 
Here we have a reduction in time of 31 to 1 in favor of ----_ ... , -..... ""-----. 

automatic machinery. Not all of this, howevel" is ANNUAL REPORT OF THE COlllMISSIONER OF 
gain, wages ha\'ing risen from 60 cents to $1.25 and $2.60 PATENTS. 
a day; although even at this higher wage the economy The annual report of Commissioner Duell will be 
is about 8 to 1, the cost of the labor necessary in making welcomed as showing that the business of the Patent 
the ten ploughs having fallen from $54.46 in 1850 to Office is rapidly recovering from the depressing effectb 
$7.09 in 1896. 

. 
of the late Spanish war, and although the figures are 

In the iron trade we find that the labor ne��ssal'y to still far short of the high-water mark of the year 1897, 
produce a file has been reduced one·third, while a rifle the upward trend is so marked as to encourage the be­
barrel which took 98 hours to make by hand in 1857, is lief that the phenomenal business prosperity of the 
now ,produced with a total 3. houl'tlDf labor, In.'1835, it current year will carry the total number of appJica· 
took'847,; hours of hand ·Iabor to produce 100 feet of lap· tions to a point never reached before. 
welded. pipe ; in 1895, the saine length was turned ont The total number of applications for 1899 was 41,443, 
with less't;h�an 5 hours of labor.. Half a centUl'y ago;500 as 'compared with 3.5,842 for 1898, the lowest for ten 
%.inch bolts,: 6 inches in lEingth, complete with nuts; " y:ears,al,ld 47,905 fur 1897, which was about 4,000 more 
coul'd' be made complete in 43hou'rs;whereas modern' 'than were received in any previous year, These ap· 
machinel;Y can turn out the same amouilt in 8 hours, plications were divided as follows: 38,937 for patents, 
One of the most relilarka;ole compadsons is that ; bee 2,400 for designs, 106 for reissues, 2,059 for registration 
tween t1i�: mantifacture of cut naiis in 1813 and'to-day; of trade marks�, 629 � for ,regibtratioll of labels, and 143 
f�l'o'ur 'forefa'ihe.rs._took 130 hours'laboriously to pro., fo.r registTation of. prints. There were 25,435. patents 
duce anitmou�t, which automatic machinery,can now' grahted, 92 paten�ts reissne,l, 1.649 trade marks regis­
turn out in the space of one ho�r, ,tered, with 511 labels and 100 prints, During the yeal' 

As one �oniemplates these remark�ble figures, he 18,135 paten,ts expired, 8.037 w�re a�aiting' the pay­
may be pard9ned if he fall into the ermr Qf suppos- ment of final fees, while. 3,997 were forfeited for the 
ing'that modern machinery must mean the displace- non-payment of feel!. 
ment of labor. As a matter of fact, it means the ex- - The Patent Offic�,again sustains its reputation as a 
3iCt opposite ;' for in the fil'st place the figures quoted � . self�supporting and surplus-earning� institu�ion. With 
take no note of the hibOl' employed in making all this a totaireceipts of$I,325,457 and a total expenditure of 
labor-displacing machinery, and, in the second place, $1,211,'i'�;kthere is. the handsome surplus of $113,673. 
the decreased cost of production, due to machi.nery, In the sixty-thr.eeY\lars of.its 'existenG� there have been 
has lowered the selling price and increased the' de- only eight years ,in-which· the �atent 'Offioe has failed 

. mand, and therefore the tot.al voluuie of production, to show a .sll�plns,:;,the f last case occurr:ing during the 
so enormouslY, as to make'the fina;} 'effect a large in- war in 186:1;. ;Sill�' that, yeal: the lowest� surplus oc­
crease in the demand for labor. curred in 1898, the distrllct.ions of war bej.n� the cal1se 

Modern machinery, again, has so great,y enlarged of the falling off to $1.538 from $252,798 in 1897. 
the productive power of the workman that it becomes The largest surplus occurred in 1883 when it rose to 
possible to pay him wages far in advance of those nearly half a million rlollars. Th,e total balance to the 
earned by his hano-lahO!' predecessor, aud the sanie creoit of the Patent Office on the firtlt of this year was 
labor-saving devices. while l'ai8ing his wage, have in- $5,086,649. 
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An extremely interesting table in the report is that 
showing the number of patents issued i n  each State 
and the ratio of population to each patent granted. 
New York, as we should expect,heads the list with a 
total issue of 3, 798 patents, followed by Pennsylvania 
with 2,355, Illinois with 2,152, Massachusetts with 1 , 774, 
and Ohio with 1 ,501 .  In the table showing the ratio of 
popUlation to patents issued the citizens of Connecti­
cut are found to hold a long lead, one patent being 
issued to every 945 inhabitants. Next in order are the 
following : District of Columbia. 1 to every 1,151 ; 
Massachusetts, 1 to every 1,262 ; Rhode Island. 1 to 
every 1 . 270 ; wh ile Ne w York COllles eighth, with 1 to 
every 1 ,579. The fewest patents granted in proportion 
to the n umber of i nhabitants were in the Southern 
States, South Carolina receiving 1 to every 25,024 in­
habitan ts ; North Carolina, 1 to every 21,012 ; and 
Alabama, one to every 17,195. It is thus that the New 
England States contin ue to stand pre-eminent for the 
inventive and mechanical bent of its people. 

The statistics of paten ts granted to foreign i nventors 
show that England mai ntains her lead, with Germany 
a good second. There were granted to residents of 
England 1,072 patents, and to those of Germany 888, 
while Canada received 371 and France 29Z. In making 
a cOlllparison of the past four years we find evidence of 
a growing appreciation among foreign nations of the 
value of Un ited States patents. The most remarkable 
figures are those for England and Germany,· which 
have risen respectively from 617 to 1,072 and from 543 
to 888. Canada, although possessing not over one­
sixth the popUlation of France, is a m ore frequent ap­
plicant at our patent office, 371 patents being granted 
in Canada as against 292 in  Ft"ance. Indeed in pro­
portion to her population, Canada takes out by far the 
most American patents of all foreign countries. 

UNITED STATES PATENTS GRANTED TO FOREIGNERS 

FROM 1896 TO 1899. 

1896 1897 1898 1899 

England...... .. .. . . .... . . ........ . . ....... .... 617 

g:=:.�:: '. : : ::.::"'::::::::::::::::::::: :::: m 
France. • . . . . . . .. . . . . . . . . . . . . . .. . . . . . . .. •••• 194 

706 
551 
286 
222 

964 1,072 
634 888 
345 371 
258 292 

That the exalll ini ng work of the office has been kept 
well in hand is shown by the fact that while there were 
5,467 applications a waiting action on Decem ber 27, 1898, 
5, 392 were awaiti n g action on Decelll ber 26, 1899, and at 
hoth dates substantially all of  the divisions were tak­
ing up amended cases for action, w ithin 15 days after 
the amendments were fi led. 

A considerable portion of the report is taken up with 
a description of the" classification division," w hich has 
been actively at work t h rough the year, and Commis­
sioner Duell is able to report "considel'able progl'ess " 
although we note that the long-standing complaint of 
" lack of room " has still  to be made. L i mitations of 
space prevents any detailed review of the new system 
of classification, and we refer our  readers to the cur­
rent issue of the SUPPLEMENT where the report is 
printed in  full. It  is sufficient to say that the system 
adopted, being based upon the accumulated experience 
of over 60 years of work is comprehensive and ade­
Cluate to the solution of a complicated and difficult 
problem, - how difficult and complicated may be 
j udged from the facts that the present field of search 
consists of about 700,000 United States patents, 1, 250,000 
foreign patents and 74,000 volumes in the Patent Office 
l i brary. 

We regret to note tha t the Commissioner's expecta­
tion that in a few months some additional room would 
be placed at the disposal of the Paten t  Office has not 
yet been realized. Even when the Land Office vacates 
the Patent Office building, adequate accommodations 
will  be wanting. Proper provision for the Patent· 
Office and the construction of a fireproof building for 
its records are among the crying necessities of this in­
stitution. 

The report concludes with the statement that the 
Commissioners appointed by Congress to revise the 
statutes relating to patents, trade and other mal'ks 
has submitted a preliminary report and will shortly 
present a full report on this most i mportant question. 
The Commissioner further states that a feature of this 
report which is of particular interest will  be a proposed 
rev.ision of the trade mark law to provide for the regis­
tration of trade marks used in interstate commel'ce, and 
to encourage a more generous registration of trade 
marks by reducing the registration fees. 

The attention of Con�ress cannot be too strongly i n­
vited to the necessity of taking some measllres to give 
manufacturers greater protection in regard ' to their 
property_rights in trade marks. No 11Iore crying evil 
exists to· day t han the anomolous condition of our 
trade-mark practice, and it  is high time that the manu­
facturers of the country should deUland legislation for 
protection of their rights, especially at a tiUle when our 
foreign trade is advancing by leaps and bounds and 
American manufacturers are competing so successfully 
with foreign competitors in their home and colonial 
markets. 

'titutiiit �lUttitau. 
CALIFORNIA lUG TREES THREATENED WITH 

DESTRUCTION. 
A project is seriously entertained by a company of 

lum bermen to cut down the grove of " Big Trees," 
which form one of the most striking natural features 
of Calaveras County in the State of California. These 
trees are perhaps one hundred i n  n u m ber and was dis­
covered i n  1852. Their falr:e has grown with the 
years, and thollsands of v isitors have gazed in amaze­
ment at these sublime instances of forest growth. 

Compared with the greatest of trees in other parts 
of the world, they d warf by their magn ificent dimen­
sions any others now known. 

The Calaveras grove is situated neal' the Stanislaus 
River, about twenty miles distant from Murphy's 
Camp. Visitors to the Yosemite Valley often go out 
of their  way to gaze upon these wonders, though, 
u ntil recently, the trip involved a long and dusty 
journey. 

A new railroad has invaded the locality and, conse· 
quently, has made the marketipg of the tiUlber a com­
mercial pos�ibi lity. A sawmill  is being erected on the 
spot and operations are th reatened with the advanc· 
ing season. The p rospect of a wholesale m utilation of 
the grove is im minent and the entire State is aroused 
at such a sacrilt'ge. There are b u t  a fe w groves of 
tbese trees in the Sierra Nevada's. None o utside Cali­
fomia. At Mariposa and on King's River there are 
scattering trunks but great as they are, there are none 
that com pare in girth or altitude to those of Calaveros. 
The Sequoia gigantea is arl'ogant in its choice of lo­
cal i ty, w h ile the red wood, Sequoia temper rireus, 
flourish in profusion on the coast, in an atmosphere of 
fog and m ist. The Sequoia gigantea li ves only on the 
western slope of the Sierras, and derives its nourish­
ment froUl the dry warm sunshine of the south. 
Beyond the latitude of San Francisco it  wil l  not flour· 
ish and either above or below a n  altitude of from 4,000 
to 6,000 feet it grows only in d warfish form. Efforts 
to transplant under other conditions, than these have 
all resulted in fai lure, only in England does partial 
success encourage the trial. In their native haunts 
the immense size of these trees is hard ly comprehend­
ed. The Grizzly Giant is over 40 feet h igher than the 
spire of Trinity church, New York. Its trunk at the 
base is 93 feet i n  circumference and 31 feet through. 
The height to the first l imb is over 150 feet and these 
are from 3 to 6 feet in diameter where they spring from 
the trunk. The proportions are fine, and its age is esti­
mated at 3,000 years. 

There are in all only about one h u ndred of these 
trees, all confined in an area of 2,000 acres. It is 
believed that som e  of those which have succumbed to 
age and the elements attained an altitude of 450 
feet. The wood is differen t in color from the redwood, 
being dark brown, but is eq ually useful. As a cabinet 
wood it  has no superior. The amount-of l umber con­
tained in one of the larger of these trees is said to ex­
ceed 250,000 feet. Com pared to the red wood the greatest 
of the Sequoia gigantea wil l grow to more than double 
the height the former ever attains. The people of Cali­
fornia are unanimous in their d etermination, that the 
Calaveras grove shall not be destroyed. This will in­
vol ve the purchase of the land, and provision for 
future care. 

DISSOCIATION OF AIR AT ORDINARY PRESSURE . 
Prof. Raoul Pictet, of Geneva, Switzerland, whose 

name is identified with the early l iquefaction of air and 
gases, recently made a demonstration, says The N. Y. 
Sun,of a proeess of h is  invention for th9 separation of the 
oxygen and nitrogen of the air at ordinary pressure. 

It is said that the process is one that is about to be 
introd uced in this city on a commercial scale. Prof. 
Pictet's process as described consists in the initial pro­
duction of a certai n  quantity of l iquid air w hich is 
stored in tubes. Then through this is forced under a 
pressure of only about one atmosphere or fifteen pounds 
to the inch a stream of atmospheric air. This i s  cooled 
in the l iquid air, but as it rises in a cham ber beyond 
t h e  gases of which it is composed separate themselves 
by gravity and run off in separate tubes. The oxygen 
being slig-htly the heavier, flows out through the lower 
tube, while the n itrogen goes off above. In addition 
to these gases, the air contains as an impurity carbonic 
acid gas, and t his, it is asserted, leaves the machine in 
a l iquid form bei n g  reduced to that form by the low 
temperature. In ordinary liquid air as it is produced 
by TripIer, Ostergren and others, the carbonic acid gas 
is frozen and gh'es the liquid air a milky appearance. 
It is taken out by pouring the liquid air through an 
ordinary paper filter. 

In a demonstration recently, the apparatus used 
was of the laboratory character, and the proof of the 
effect was made by exposing a burning hunch of tow 
to t he end of the pipe whence oxygen was expected to 
flow, where the combustion was made more intense, 
while

'
at the end of the other pipe the neutral nitrogen 

diminished or extinguished the flame. 
In the commercial machine, it is promised that with 

an expenditn re of 500 horse-power the dai ly  output 
will be 500.000 <,uhic feet of oxv!!en. ranging from 50 to 
90 per cent in purity, and 1,000,000 cubic feet or more 

147 
of nitrogen of similar quality. In addition it is prom­
ised that 1 ,500 pounds of liquid  carbonic acid will be 
produced. 

The two prod ucts for which a direct commercial use 
are expected to be found are the oxygen and the l iquid 
carbonic acid gas. The latter already has a fixed place 
in the market and large quanti ties of it are saved in  
well·equipped breweries where it is produced in great 
bulk through the fermenting of the beer. It is pnillped 
into steel tubes under a pressure that liquefies it. It 
is  worth about seven and one-half cents a pound. 

The great market which Prof. Pictet expects to find 
for the oxygen is to support combustion at h igh tem­
peratures in furnaces where coal is  burned, ma king 
such fires available fot' purposes which only the electric 
arc is no w suitable for as well as maldng a great 
economy in producing heat for ordi nary purposes. In 
burning fuel with the oxygen of the air there must be 
admitted to the furnace about three times the bulk of 
oxygen or nitrogen, aqd this absorbs a large quantity 
of the heat. If an excess of air goes i nto the furnace, 
this also takes up and wastes heat. By admitting 
oxygen these losses can be saved. This saving, Prof. 
Pictet thinks, would equal 40 per cent of the present 
fuel b ill. 

It is  propo�ed to put the oxygen in tubes or tank 
cars and ship it to consumers. Of the theoretical value 
of  it there can be no doubt. The com mercial feature 
remains to be demonstrated. The n itrogen, it is as­
serted, can be used for the production of nitric acid 
and Prof. Pictet says that by a process of his inven­
tion he can com bine it  into amlllonia directly by ex­
posing hydrogen Ilnd n itrogen to the electric arc 
under certain conditions. If this be true, Prof. Pictet 
has solved a problem of wonderful value which has de­
fied the researches of t ile ablest chemists of the world. 

...... 

HORSEFLESH IN AMERICA. 

Certain butchers in San Francisco have been de­
tected in using horseflesh as a substitute for beef i n  
sausages, Hamburg steaks, etc., owing t o  the cheap­
ness of the equine flesh. The local Board of Health 
careful ly  investigated samples and has brought the of­
fenders to j ustice. The flesh of horses selected with 
proper care and kil led under proper conditions is by 
no means an u n wholesome article of diet, says The 
New York Medical Journal, but there is n o  excuse for 
foisting it under false pretences upon customers in 
place of more expensive beef and other meats. If  in­
tended to be used as a food it should be sold openly. 
so that those who partake of it may know exactly w hat 
they are to consume and get the benefit of the d iffer­
ence in price. 

In France, Germany, Austria., Belgium and other 
countries there are hippic butchers who make a 
specialty of this food, and, as is well known in Paris, 
the sale  of horseflesh is very considerable. The 
butchers, however, are licensed, and the animals are 
slaughtered with as much attentiou to sanitation as 
are beeves. Fortunately, it is very easy to detect the 
presence of horse meat even in as small percentages as 
five per cent. T wenty grammes of sausage finely 
minced are boiled from a half hour to an hour in 100 
c ubic centimeters of water. The volume of water is 
then reduced by evaporation to thirty c ubic centi­
meters, then the liquid is cooled and fi ltered. About 
ten cubic centimeters are tested with a few drops of 
compound iodine soln tion -(one part of iodine and 
twelve parts of potassium iodie in 100 parts of water). 
A fugitive reddish violet coloration indicates the pres­
ence of h orse meat. The re-agent must be added care· 
fully, so that no excess is added, as this is apt to 
change the color to a reddish- b ro wn. It is probable, 
as our medical contemporary h ints, that a l ittle investi­
gation in various cities will bring to light the mys­
terious hidden ways of the sausage vender. 

••••• 

THE BEET SUGAR INDUSTRY. 

T wo-thirds of the world's sugar is now produced from 
beets. Prior to 1871-72 the world's production of beet 
sugar had reached a million tons ; in the present crop 
year it is, accord ing to latest estimates 5,510,000 tons, 
while the cane sugar crop which in 1871-72 was 1.599, -
000 tons is in the present year 2,904,000 tons. Thus 
cane sugar production has scarcely doubled during the 
period under consideration, while that from beets has 
more than quintupled. Meantime the price has fallen 
more than one-half, the average cost in foreign coun­
tries of all sugar im ported into the United States in the 
fi�cal year of 1872 bdng 5'37 cents per poun d, and in 
1899 2 '39 cents per ponnd. These facts are interesting 
in view of the consideration of matters by Cong l'ess l'e­
lating to the sugar-producing islands which have reo 
cently cOllie into closer relations with the United 
States. 

The sugar-producing area of the world has in less 
than half a century been shifted from the tropics north­
ward and the farmer of the temperate zone has shown 
his abil ity not only to com pete with the low - prif'e , l 
lahor of the tropic�, hn t in ooin!! so to reduce hr ont'­
half the cost of the art icle prod uced. 



THE FIRST AUTOMOBILE PAT ROt WAaGN. 
The town of Akroll , Ohio, lay� c la i lll to the d istinc­

tion of having construct.ed the  first automobile patrol 
wagon ever used. The wagon in .question was not 
made by a horseless carriage manufacturer, but was 
designed and built by a local mechanical engineer, Mr. 
Frank p, Loomis. 

'rhe veh icle is driven by two four-horse power elec­
tric motors, geared in the usual wanuel' with the rear 
wheels. Current is supplied by an accuwulator of 40 
cel ls, sto wed heneath the  seats of tile vehicle in four  
sets of ten cells each, aud grouped as  the driver may 
desire by Illeans of a contrOller with in reach of his left 
hand. A meter at his right hand indi­
cates the amount of current at his dis­
posal. 

The steering mechanism consists of It 
hand-wheel ,  the vertical shaft of w hich is 
con n ected by a segmental gear with a 
fifth-wheel provided with roller bearings. 

'rhe braking devices com prise two sets 
of friction rollers forced into engagement 
with the tires of the rear wheels by Illeans 
of a foot-lever, and a band-brake con­
nected with the gearing of the rear 
wheels and controlled by a hand· lever 
beneath the steering wheel in front of the 
driver. 

The wagon body is 10 feet long, 4 feet 
4 inches widp, and is supported on rubber­
t ired wooden wheels carried by roller­
bearing axles. The vehicle has a maxi­
mum speed of twenty mile!! an hour, 
weighs 5,500 pounds, and cost the city of 
A kron about $3, 000. For our descriptive 
mattel' and il l ustration we are indebted 
to Mr. E. J. Hoskin, of Akron, Ohio. 

---. ..... ---
A. New Variable Star In A.lgol. 

Another remarkable variable star of the 
Algol class has been discovered by Mme. 
Ceraski. From an examination of the 
Draper Memorial photographs of this 
star, it appears that wh ile the star has its ful l  brigh t­
ness on 45 of t!lem, on several of the early photographs 
it  i s  so faint that they m ust have been taken when the 
star was neal' minimum. The Moscow photographs 
furnish the means of determining the periods from an 
interval of four years, the Harvard photographs in­
crease this i nterval to nine years. Five stars of the 
Algol class, S Cancri, U Cepbei,  W Del phini,  +45°3062, 
and t.he star referred to are specially i nteresting, says 
Prof. Ed ward C. Pickeri ng, owing to the large vari­
ation in their light, w hich amounts to about two magni­
tudes in each case. It is remarkable that two of these 
were found by Mme. Ceraski, and one by her distin­
guished husband. 

... I. 
AN ELECTRIC AUTOMOBILE AMBULANCE. 

The ambulauce service in our American cities is the 
Illodel one of the world, so that it  is l ittle wonder that 
we are to have what is probabl y the first electric am­
bulance, certainly the one we i l l ustrate is the first ever 
b u i l t  in the United States. T here are many reasons 
why an automobile ambu lance has marked advantages 
over the horse vehicles. It is capable of greater sus­
tained speed, and when the destination is reached no 
care has to be paid to the steaming horse, and both 
surgeon and d l'iver can devote their at­
tention to the i njured pel·son. Accidents 
to ambulances al'e of frequent occurrence, 
owi ng to their speed and their right of 
way, but electric vehicles can be stopped 
in their length, Every second is  of im­
portance to an injured person ,  and speed 
and ease of riding wil l  undoubtedly soon 
make them a great favorite among hos­
pital author+ti.es. Another feat me of in­
terest is the l()Wer cost of  maintenance. 
An ambulance is usually idle twenty or 
more hours out of the twenty-four, and 
this gives ample time for charging the 
batteries. There is no time lost i n  hit!lh­
in� u p, and the stable Illay be in the 
hospital proper, without the dangers of 
stable odors. 

per hour. 'rhe radius of action of the ambulance is 
25 to ao miles. 

'rhe Wood pedestal gear is used, making it possible 
to have the body low, which is  essential in an ambu­
lance, and adds to its appearance. All the fore and 
aft bending strain on the springs is relieved by the 
pcdestals sliding vertically up and down on the pedes­
tal box. The dr iver is i n  immediate communication 
with the surgeon by the aid of a speaking-tube. The 
inside trimming is of leather, and the bed slides out, 
and being caught by irons, stands out parallel with 
the sidewal k, thus enabling a patient to be placed 
upon 'the bed without the necessity of being jolted, 

THE FIRST AUTOMOBILE PATROL WAGON. 

which is inseparable to the use of stationary beds. 
The inside and outside electric lights are of ten-candle 
power each. The mountings are all of brass. 

• • •  • 
Experllnents With Decimal Instruments In the 

French Marlnc. 

The experiments which were commenced last June 
on several vessels of the French navy at the Naval 
School at Brest, and in  several hyd rographic schools, 
for the purpos e of studying the advantages of the em­
ploy ment in navigat.ion of the decimal measures of 
angles, will, according to the original programme, 
close at the termination of February, 1900. 

The  correspondent of The Mon i teur de la Bijouterie 
et de l'Horlogerie says : 

We are happy to recall thefact that the instru ments, 
maps, sextants, com pass roses, decimal chronometers, 
etc., which are employed, appeared at the exposition 
of the apparatus for the measure of time and angles, 
grad uated according to the decimal system. 

This exposition was organized on the occasion of the 
congress of the scientific societies at Toulouse by the 
Geographical Society of this  city, at the i nstance of 
M. De Rey-Pailhade, ex-president, and the promoter 
of this important reform, of which the success is now 

MARCH 10, 1900. 

certain. The numerous instruments exhibited forcibly 
drew the attention of al l interested, and particularly 
of General Se�waisons, cowlllander of the 17th Army 
Corps. The expel'iments are undel' the direct ion of 
Captain Guyon, a prominent member of the Bureau of 
Longitudes, who was appoi nted by the Ministerial 
Commission on Decimal ization. 

Each experimenter wi l l  present a detailed report to 
the Bureau of Longitudes on the employment of the 
new decimal un i ts of angles. That learned body wi l l  
publish a resume of the experiments for submission to 
the decision of the International Congress, special ly  
charged with the  consideration of  this subject. 

The scien tific societies of our city which, 
d uring the revolution, was one of the 
first to adopt the decimal division of 
time, wil l  fol low with interest the results 
of this truly scientific event, this effort 
for the extension of the work of the im­
mortal creators of the decimal metric 
system. 

The fol lowing incident shows the value 
that was attached to the decimal time : 

Antoine Alric, a watchmaker of Tou­
louse, was arrested and imprisoned on 
December 7, 1793, for having "uttered 
his aristocratic opinions on all occasions." 
Alric had de\'oted time to the dl"ciulal 
hour, which had been encouraged

' 
by a 

decree of the National Conven tion on 
the 21st Pluviose of the year 2, establish­
ing a public competition of decimal 
watches. The Toulouse COlIlmittee of 
Safety, of whom the watchmaker had 
demanded his liberty, reported t.o the 
national agent : "We do not think that 
Alric, watchmaker, deserves to be set 
free ; but we will engage h i m  to execute 
his plan as to the deci mal watches." 
Alric was discharged on the 10th Fructi­
dol', year 2, as more talkative than danger-
ous. 

At the congress of the societies there 
w as a beautifu l clock, which, through the ingenuity of 
M. Raffy, presented simultaneously the ordinary hours 
and the decimal time by means of di visions and hands 
in two colors; everybody understood the decimal ti me 
at the first view. This remarkable timepiece real ized 
the wish expressed by the municipal authorities of Tou­
louse, at the sitting of the 15th Fructidor of the year 6, 
that, .. The clock of the capitol shouhl indicate both 
the decimal and the d uodecimal hours, in  order that 
the public should understand their relations to each 
other." 

It is interesting to remember that the new experi­
ments take place at exactly a century after the estab­
lishment of the metric system. It was on April 23. 1799, 
that the commission of the national convention. 
chal'ge d with the preparation of the meter, completed 
its work. On June 22, 1799, the meter and the k i lo­
gramllle in plat ina were presented to the u n iterl legis­
lative body. On Decem ber 10, 1799, the second law 
const ituting the decimal metrical system was enacted, 
fixing definitely the values of the meter and the kilo· 
gramme. 

Our Coal Production. 

The fact that the United States has become the 
world's greatest producer of coal, and at 
a cost for prod uction far bel o w  that of 
any other part of the world,  is attracting 
great attention, especial ly from British 
producers and conSllmers of coal. T h e  
present output of t h e  United States is  
larger than that of the U nited King-dolll, 
and coal can be bough t in America at 
the pit mouth at $1.18 a ton as against 
$1.36 .paid in Great Bl'itain. The result 
is that people in Lancashire are talking 
about bringing coal from America to 
Lancashire. IIi 1870. the U nited States 
produced 86,806,1560 short-tons, and i n  the 
sallle year the Uh ited Kingdom produced 
123,682,935 short-tons. In 1880, our pro­
duction of coal had risen to 71,481,569 
short-tons, while that of the United 
Kingdom was 164,605, 738 short-tons, and 
in  1899 the total amount of coal prod uced 
in the United States was 244.000,000 short­
tons against 234,000,000 short· ton s  of the 
Unit.ed Kingddm. 

••• 

The electl'ic ambulance shown in our 
engraving was bui lt by F. R. Wood & 
Son, of New York city, for St. Vincent's 
Hospital. It is  handsome in appearance, 

bei ng wel l  finished. The openings a;'e 
all inclosed with beveled plate gla�s 
windows which open or close with ease. 
The vehicle is steered from the front 
whel"ls and is propel led by two 2-horse 
power Illotors. which are suspended on 
the rear axle. The current for the motors 
is supplil"d by 44 cells of storage batteries 
and it is managed by a controller placed 
under the seat entirely out of view. 
This control ler permits of th ree speeds 
ahead, 6, 9 and 13 mi les per hour, and 
two speeds to the rear, 3 and 6 miles NEW ELECTRIC AMBULA:BCE FOB ST. VI:BCEn'S HOSPITAL, :B. Y. CITY, 

THE last remai n i n g  reli c of the first 
rail way in London has j ust di�appeared. 
In 1801, an act was passed authorizing 
the construction of a ra i l  way from Wands­
worth. to Croydon,  the sleepers bei ng of 
stone and motor power was proyided 
by horses. The scheme included a dock 
at Wandsworth and it  is the an cient 
wooden crane con nected therewith which 
has j ust fallen into the waters of the 
WandIe. 
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A COMBINED HEATING STOVE AND FURNACE., 
The stove which we i l lustrate herewith is an im­

provement over ordinary stoves in so far as it serves 
the purpose of a furnace tor distant rooms. In the 
construction of this furnace-stove only sheet metal is 
used, whereby the cost of manufacture is considerably 
red uced and the durability enhanced. 

The stove consists of an oval outer casing, formed 
with a draft opening, A, in its bottom. Within this 
outer casing is a concentric, oval firepot separated from 
the outer casing so as to leave an air space, B, around 
the fire pot. Legs pass through the casing, the inserted 
end portions of the legs engaging with sockets formed 
on the bottom of the firepot, to take load strain from 
the casing. Fuel is introduced through an aperture in 
a top plate having a cover, F, in the rear of which is a 
circular flange which receives a draft-pi pe. The heat 
of the firepot is d ist.r ibuted to other rooms by hot-a1 r  
pipes fitting on thimbles on t h e  outer casing. Each o f  
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A COMBINED HEATING STOVE AND FURNACE . 

the thimbles is provided with a dam per whereby the 
supply of hot air can be cut off. At the front end of 
the oval firepot an aperture is formed which receives a 
draft elbow, provided with a cast iron extension E, 
which can be removed when burn t out.  The throat 
of t,he elbo w is closed by a damper, C, controlled by a 
rod extending upwardly through the top plate. 

Fire being made in the firepot, cold air is  drawn 
through the opening, A, in the outer casing and is 
conducted by the draft elbow into the burning fuel. 
As the firepot is heated the air in the space, B, is 
also heated. This hot air  arises and passes through 
the hot-air pi pes into the rooms to be warmed. To 
permit  the escape of the heated air  directly into 
the room i n  which the stove is placed, the upper por­
tion of the outer casing is provided with a series of 
openings, wh ich can be closed by a rotatable metal 
band having simila r openings designed to register with 
those of the casing. By mov ing the band the casing­
open i n gs can be partially or entirely opened and closed. 

The inventors of this  furnace, Wormald & Wormald, 
of Spokane, Wash . ,  state that the stove has proven 
its efficiency on lllany an occasion . The saving in 
fuel effected by its use is said to be very marked ; for 
one furnace stove is made to take the place of several 
ord inary stoves distributed in various rooms. 

• • • • •  
Mu ral Paintings Emblematic oC Electricity. 

Mr. W. B. Van Ingen, Ulural painter of New York, 
has opened an entirely new field by his large panels 
which decorate the offices of the Edison Illuminating 
Compan y  in Duane 

J c itutific !mtrican. 
manner emblematic of their manufactures. The idea 
is an attractive one and we would like t·::J f,ee it carried 
out on other industries in the same mltnl lel as has been 
done for electricity. 

• • • • •  

AN ANCHOR TO PREVENT THE CREEPING OF 
RAILS. 

To prevent the creeping tendeney of rails, and yet to 
allow the track to expand and contract is the object of 
an invention patented by Severin B. Anderson, of 
Hartford, Wash. This object is attained by means of 
the novel ancbor represented in the accompanying illus­
trations. Fig. 1 is a perspective view of a rail with 
the anchor applied. Fig. 2 is an inverted plan view 
showing the anChor-plate. And Fig. 3 is a top plan view 
of a rail with the invention applied. 'l'he adjacent 
ends of rai ls  are joined by angle-iron fish-plates spiked 
to the tie and bolted to the rails. The ends of the fish­
plates project beyond the base of the rails ; and 
through these projecting portions bolts are passed 
which rigidly con nect the fish-plates with an anchor­
plate on the under side of the tie. The plate, as shown 
in Fig 2, is  provided with a longi tudinal slot ; and a 
bol t extends through the tie and slot to hold the anchor­
plate to the tie and permit adj ustment of the plate 
lengthwise of  the tie. Between the tie at the joint of 
the rails and the next following tie, located in the di­
rection of the creeping tendency, is a brace-block formed 
with a brace-plate which partial ly embraces the bolts 
connecting the fish and anchor plates and prevents the 
wearing of the bol ts on the brace-block. On the op­
posite bide of the tie a face plate is provided, upon 
which the bolts con necting the fish and anchor plates 
rest. The face-plate serves to prevent the embedding 
of the bolts in the tie.  It will be seen that, although 
the fish-plates are so firmly locked in place, the rail can, 
nevertheless, expand and contract. The creeping of 
the rails is prevented by the means employed for se­
curing the fish-plates. Dislocation of the tie by the 
creepi ng of the rails is prevented by the brace-block. 
The anchor-plate, qeing transversel y adjustable, can 
be brought in position to insure the proper alinement 
of the rails. The track can be readily raised and sur­
faced without any interference from the device. 

• • • I • 

THE ALEXANDRE III. BRIDGE, PARIS. 
BY J. GUENAIRH. 

One of the most interesting features of the approach­
ing Paris Exposition will be the h andsome bridge 
which unites the different portions near the Champs 
d'Elysees, and forms part of the principal avenue, to be 
called the Esplanade des Invalides. This avenue com­
mences at the Champs d'Elysees, having on either side 
the great and smaller palaces, and passes over the new 
bridge. On the left ban k of the Seine it  will  be bor­
dered by a successiou of buildings of the Exposition, 
and will terminate at the im posing structure called 
the Hotel des Invalides, containing the tomb of 
Napoleon. 

It was decided to give to the bridge the name of 
Alexander IlL, in honor of the father of the present 
Czar Nicolas II., whose visit to Paris, in  1896, consum­
mated the alliance between France and Russia, begun 
by the late em peror, and it was in the midst of a series 
of splended fetes that the Czar assisted at the layin g  of 
the corner-stone. 

The construction of the bridge presents many poiuts 
of interest. As will  be seen in our illustrations, it con­
sists of a series of metallic arches, whose thrust is re­
ceived by the abutments on either bank. Accordingly 
the dimensions and construction of these abutments 
have been such as to assure great solidity. Each of 
the abutments forIlls a mass 44 meters (144'36 feet) wide 
and 30 meters (98'43 feet) in thickness, being formed of 
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masonry and cement, with an outside covering of .blue 
granite. The w hole constitutes a block which offers 
as much resistance as if it were composed of a single 
stone. 

The foundations are separated from the clay stratum 
here existing in the bed of the river by a certain thick­
ness of sand. As the horizontal thrust of the arches 
upon the abutments is considerable, the stability of 
these latter is secured by the effect of the friction of the 
abutment upon its bed, this being, in fact, greater 
than the maximum thrust of the arches. Experimell t� 
have been made with samplfls of sand extracted frolll 
the strata, and it is found that the coefficient of fric­
tion is more than 0 '58, and on the other hand the rela­
tion between the horizontal thrust and the weight of 
the abutments is  only 0 '50. In this way the thrust of 
the arches will  always be more than counterbalanced, 
and the perfect stability of the abutments assured. 

In the construction of the abutments, metallic cais-

AN ANCHOR TO PREVENT THE CREEPING OF 
RAILS. 

sons were necessary ; these were of more than ordinary 
dimensions, and were built upon the spot where they 
were to be Slink in  the stream. The joints were care­
fully caulked with bitu l llen and felt, and thus perfect 
tigh tness was assured. These caissons, 44 by 36 meters 
in size, were divided into five compartments, each of 
these being provided with two shafts or chimneys for 
the descent of workmen and materials of construction. 
The material excavated from the bed of the river was 
taken out. by the same shafts and emptied into the 
stream, from which it was removed by dredging ma­
chines. Some d i fficulty was encountered in the con­
struction of the abutments by these caissons, as it was 
necessary that all parts of the caisson should sink the 
same distance as the work progressed. However, by 
establ ishing a series of water levels, connected by rub­
ber tubing, a uniform rate of sinking was attained. 

After the caissons had been sunk to the required 
depth in the bed of the river, they were filled with 
beton, consistiug of a mixture of cement and gravel ; 
this was filled in com mencing from the walls and work­
ing toward the shafts. 

The work of construction of the abutments was com­
menced on Apri l 19, 1897, and the operation of filling 
the caissons was finished March 26, 1898. The mean 
rate of descent of the caissons was about 12 centi meters 
(4'72 inches) per day. Two important questions were 
those of furnishing air and l ight to the workmen. For 
the lighting, incandescent lamps were used, to avoid 
vitiating the air in the enclosed space. Two groups of 

engines and dyna­
IllOS were installed 
for the purpose, one 
of these acti ng as a 
reserve in case of ac­
cident ; each group 
i n c  I u d e d a Rads­
worth engine driv ing 
a continuous-current 
dynamo at 140 volts. 
Three l i nes of w iring 
were used for the i n­
terior and exterior 
l ightin g, each cais­
son requiring about 
130 lamps. 

Street, New York 
city. I n s  t e a  d of 
making his figures 
purely allegorical as 
does Puvis da Cha­
vannes in the Bostoll 
Library, Mr. V a n  
I n g e n h a s taken 
some very workaday 
scenes like " Edison 
in  his Laboratory, " 
" Faraday and the 
Electric Motor," " Sir 
H u m  p h l' e y Davy 
and his Electric Arc 
Light, " and w h i I e  
uti l iz ing t h e  Ill, has 
stil l  clothed them i n  
enough o f  t h e  nine­
teenth  c e n t u r y to 
make them interest­
ing, fOJ' they tell the 
s t o r  y ad mirably. 
There are many large 
c o n c e r n s w h o s e  
offices might be deco­
rated in a similar TllE ALEXANDRE III. BRIDGE FROM THE RIVER, SHOWING PYLONS. 

The e�sential flOI" 
tion of the abut­
ments having been 
c o n  s t r u c t e d ,  the 
work of mounting 
the metallic part of 
the bridge was next 
in  order. I n  view of 
the existing condi­
tions of 'traffic upon 
the Seine, the arch 
could not be COD 



structed in the ordinary manner, which consists in 
sinking piles into the river bed,  upon which a long 
scaffolding is built reaching from one bank to the 
other, leaving only a narro w open ing in the cen ter for 
the passage of boats. According to the terms of agree· 
ment, the constructors were required to leave a passage 
of at least fifty meters (164 feet) in widt.h in the center 
of the ri ver, as on account of the curvature of the 
Sei ne  at this point,  the trains of merchant boats, 
w hich sometimes have a length of 150 meters (500 feet) 
could not pass without difficulty in a narrower space, 
and the agreement stipulated t hat there should be no  
interruption of navigation d uring the work of erecting 
the bridge. 

For this reason, the construction of the arches was 
carried out entirely from above, by means of  a tem­
porary bridge called the • •  Passarelle, " extending from 
one ban k to the other. It was supported on rol lers at 
each end, as shown at the right-hand end of our larger 
view, and could  thus be moved from side to side as the 
work req u ired ; upon i t  were established the steam en­
gines, hoist�, and cranes for the transport and putti ng 
in place .of matH'als. Its length was about 130 meters 
(420 ' 5  feet) ; its width, (6 meters 19 '68 feet) ; and height, 
776. meters (24'6 feet), and it was the largest construction 
.of this kind yet made. It was built on the right ban k of 
the river on a high scaffolding, the other end being u p­
held by a floating scaffolding in the river ; when one­
third of the passarelle was finished, it was drawn for­
ward by mea ns of ropes attached to dru llls, thus per­
mitting the second part to be constructed in tne rear. 
This was drawn forward in turn, and thus  the whole 
construction was extended across the ri ver bet ween the  
abutments. 

The supports on which it rol led back and forth over 
the arches were formed at the base by a strong iron 
frame upon wh ich a pyram idal construction was built to 
s llstai n the in ward end of the passarelle. These ' pyra­
m ids were about 6 meters (19 '68 feet) in heigh t ;  the base 
rested u pon ten rol lers arranged in two series of fi ve 
each, rol l ing on rai ls 4 meters (13 '12 feet) apart. To 
give additional stability to the passarelle, a series of 
piles was driven in the stream near the bank,  uphold ing 
an iron ,structure which ;supported

' 
the passarel le at 

that point. 
The bridge proper is composed of fifteen great metal­

lic arches placed side by side and connected one to the 
other by intermediate pieces, as wil l  be seen in the end­
view of these arches. Upon the arches are secured ver­
tical steel frames supporting the horizon tal I beams 
above. Upon these will be laid the iron planking and 
wood pavement of the bridge. The arches are built 
up of sixty-four short sections or vou ssoirs, which are 
bolted together end to end. These sections are massive 
steel pieces having a length of 3 meters (9 '84 feet) and 
weighing 7, 000 kilogrammes each (15,432 pounds). 
Their section resembles that of a T, having 6 centi­
meters (2, 36 inches) thickness in the web. 

Two arches at a time are constructed for a given 
pOfl it ion of the passarelle ; traveling cranes take u p  
the voussoirs frolll t h e  end o f  the passarelle and 
bring them into the proper nhces on the arch . The 
method of constrnction of this bridge somew hat )'e­
l'Oel ll bles that used in the case of stone bridges, T h e  
pipce consti t n t i n g  the origin of t h e  arch is solidly fixed 
i nto grooves made in the granite blocks of the abut­
ment, and upon this piece is fixed the first voussoi r, it  
bei ng held by a cyli ndrical key of special construction,  
th us forming a movable joi nt at  the beginning of  the 
arch. The piece corresponding to the keystone of the 
arch carries a s imi lar articu lation, the rest of the 
voussoirs being solidly bolted together. Before bolt­
ing, however, their position m u st be regulated with 
care. To this end the voussoir is  first brought into its 
approximate position by the movable calTiage on the 
passarelle above. it being upheld by timber supports. 
For the final regu lation, thin metal plates are inserted 
between the t wo voussoirs ,  until  the required form is 
obtained as determined by the template of the arch,  
after which the voussoir i s  sol idly bolted i n  place. The 
regulation of th e  arch as a whole then remains to be 
made. This is ac('omplished by means of the joi nt ar­
ranged for the purpose in the keystone. Here thin 
metal plates are added or taken out until  the desired 
form is  obtained. This is  determined by surveying 
instruments placed at different positions on either 
bank. 

The first t wo arches being thus finished, the passa­
relle was moved into position c,ver the second pair. This 
was done by means of capstan s acting upon its rollers. 
In th is manner eight different positions were successive­
ly taken in order to comp lete t.he fifteen parallel 
arches of the bridge. Since the photograph w as taken 
the passarelle has been taken down as i t  has served its 
pu rpose in  the construction and the assembling of the 
metall ic parts of the bridge proper is practicall y  fin­
ished. The finished bridge presents a curve having 7 
meters (22'96 feet) distance from h eight to base. , Its 
total len gth is 110 meters (360 '91 feet) between the 
abutments and its width 40 meters (131 '24 feet) . It is 
to h ave two sidewalks of 10 meters (32 '81 feet) wi de, 
leaving a central space of 20 meters (65 '62 feet) for 
vehicles. 

J t itutifit !tuttitau. 
The approaches to the bridge are upheld by a series 

of stone arches, of which the outside series is shown in 
one of  the upper i l lustrations on front page, and is built 
of blue gran ite ; behind this are a second and third series 
of arches : these arches, being concealed frolll view, are 
of i n ferio� materials. Upon t hese arches will he laid 
the I beams and flooring constituting the approaches. 
In another i l lustration on the extreme left wi l l  be seen 
the iron footing of the bridge resting against the stone 
abutment. 

As the bridge has been constructed in view of the 
Exposition, its decorative effect has been made promi­
nent, and it wi l l  harnionize with the buildings now 
being erected on either side of  it .  There wil l  be  two 
large and handsome pylons at either end, one of these 
being shown surrounded with scaffolding and the 
sculptors' temporary house. These pylons resemble i n  
their material a n d  architect ural motifs t h e  construc­
tion used in the great and smaller palaces. Each of the 
pylons will have an a l legorical figure and will be sur­
mounted by a bronze group, designed by Fremiet and 
other sculptors. A t  either side of the pylons is a large 
carved figure of a lion led by a child.  The bridge is to 
have a h ,J,ndsome stone halustrade upon which wil l  be 
mounted a series of decorative bronze lamp posts. 

• e , . 

RADIO-ACTIVE MATTER IN MAGNETIC FIELD. 
M. Becqu erel has g i ven an account to the Academie 

des Sciences of a remarkable phenomenon which he 
has observed in  the course of his experiments upon 
rad io-active matter. He finds that a m agnetic field 
has a marked effect upon the action of these bodies, 
and when placed between the poles of a powerful 
electro· magnet, the radi ation w hich they emit is 
changed in direction and becomes concen t rated u pon 
the poles. In the first experiment, the effect was ob­
served with the radiation paral lel to the m agnetic 
l ines of force. Between the pole pieces of the elect ro­
magnet were placed two circu lar soft iron disks, fou l'­
teen milli meters in diameter, so alTanged that their  
distance could be varied from &. few mil l imeters to sev-

Fig. 1. 
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Fig, 2. 

eral centimeters. Upon excit ing the magnet., a power­
ful field is establ ished between the disks.  Near t h e  
center o f  o n e  of t h e  d isks was disposed t h e  radio· 
acti ve matter. containing the supposed new element, 
radium, whose action is very powerful ; this was placed 
upon paper and covered with a thin leaf of aluminium. 
Against the other pole was placed a fluorpscent screen, 
such as platinocyanide of bari um, double sulphate of 
uranium and potassiu lll , etc. When the electro-mag­
net was un excited, the phosphorescence excited in the 
screen by the radio-active matt�r appeared as a large 
luminous spot extending beyond the polar surface con­
taining the screen ; at a distance of one centimeter be­
tween the disks, the screen is but feebl y phosphores­
cent. Upon exciting the electro-magnet, the lU ll l inous 
spot i s  seen to contract and become 'lIlore intense ; the 
i1\umi nated area scarcely reaches beyond the l i mits of ' 
the pole-piece, upon which all the rays of the acti ve 
m atter seem to be concentrated , with a resulting in­
crease of brill iancy. Upon reversing the magnetiza­
tion, no appreciable difference is observed. The i n ter­
position of scrpens, such as black paper, gl ass, etc. , 
cause only a diminution of intensity. If a photo­
graphic plate is subst ituted for the phosphorescent 
screen, one Illay obtai n ,  with exposures of a few in­
stants, an interesting series of n egatives. Among 
others, M. Becquerel shows a plate which he. obtained 
at a distance of fifteen mil l imeters ; u pon this may be 
seen first the feeble impression when the magnet is not 
excited, then the more strongly marked and concen­
trated effect caused by the magnetic field. 

To observe the effect when the direction of the 
screen is parallel to the magnetic flux, the radio-active 
matter, covered as before with aluminium, was placed 
in the center of a glass tube arranged in the axis of 
the field ; the interior walls of this tube being covered 
with fluorescpnt matter, forming a eyl indrical screen. 
Upon excitiQg the magnet, the phosphorescence is 
seen to diminish considerably, even to a point where it 
i s  scarcely perceptible. In anIJther experiment, the ac- . 
tive matter is placed betwepn the pole-pieces, some­
what below the center, and a flat screen is placed at an 
equal distance above and paraUel to the lines of force. 
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Under tbesp conditions, the effect changes with the 
direction of magnetization ; in one case the luminous 
spot becomes lIlore bri ll iant, in the other it diminishes. 
This may be very well observed by using a photo­
graphic plate. In one experiment, the plate, wrapped 
with black paper, is placed between the poles and par­
allel to the field, the distance bet ween the poles being 
forty-five millimeters ; the magnet is  first excited, and 
u pon the plate, midway between the poles, is placed a 
small quantity of radio-active matter. After a few 
minutes' exposure under the�e conditions, the plate 
was deve loped, and it was found that t,he impression, 
which was very intense, was not uniformly distributed 
around the source, but was entirely thrown over to one 
side of the field, this being to the positive pole of the 
magnet. O utside of the b lack spot marking the posi­
tion of the active matter, the Illax i m u m  impression is 
distributed over a relatively l i m i ted region, giving 
somewhat the effect sho wn i n  Fig. 1 ,  which  shows the 
direction of the curve and the relative values, but not 
the actual appearance of the plate. The maximum of 
luminous effect as well as of curvature is in  the center 
of the field ; on either side the curve bends in and 
joins the polar surfaces somewhat above their centers. 
The experi ment was then tried with the active matter 
placed near one of the poJes, with the plate in the 
same posi tion. The effect differs from the former, as 
shown in Fig. 2. The action is strong in the' vici nity 
of the active matter near the + pole, and from this the 
intensity d imi nishes, reaching a m i n i m u m  in the cen­
ter of the field, from which it  augments in approach­
ing the other poJe. N ear the pole it becomes again 
very intense. but less so than on the other side. By 
varying the position of the acti ve matter between the 
poles, a series of curves may be obtained wllose maxi· 
rna are opposite the point occupied by the source, the 
maxi m u m  has, however, a tendency to approach the 
neighboring pole. When the active matter is but a 
short distance from the  pole, a second maxi m u m  ap­
pears near the opposite pole, the effect bemg analogous 
to that of  Fig. 2. 

. ,  . . .  
Commerce of the Great Lakes. 

A suggestion of the extent of the com merce of the 
great in land sea extending from Buffalo to Chicago 
and Duluth, known as the " Grea t Lakes " is su pplied 
by some figures which have been i�sued by the Treas­
ury Bureau of Statistics, showing the details of the 
cOlllmerce passing through the Sault Ste. Mar ie Canal, 
which connects Lake Superior with Lakes Michigan, 
Huron, Erie and Ontario. This necessarily registers 
only the traffic between the single lake, Superior, 
with Dul uth, as its great concentrating and distri but­
ing point, and the chain, Michi gan, Huron, Erie and 
Outario with Chicago, Detroit, Toledo, Cleveland and 
Buffalo, the great poi nts of concentration and distri­
but ion. The commerce passing th rough the canal 
thus registE'rs accuratel y the movement between the 
single lake penetrating the wheat and iron prod ucing 
regions and the chain tributary to the corn , provision 
and coal producing and iron manufacturing regions. 
It  is the great gateway through which wheat, oats, 
flour. iron ore, copper and lumber of Montana. the 
Dakotas, Minnesota and Northern Wisconsin move to 
the consuming and manufacturing sections, whi le  
through the  samE' gateway moves in the reverse d i rec­
tion the coal manufactures and miscellaneous met·­
chandise from Lake Erie and Eastern points. 

A l l  of the traffic moving between Lake Su perior and 
the chain of Lakes from Chicago to Buffalo m ust pass 
through either the American or Canad ian Canal which 
lie side by side. Of the total business through the two 
canals in 1899, 88 per cent was carried by the American 
Canal, while of the passenger business 68 per cent 
passed through the same canal . It is  only by a 
comparison of figures of 1899 with  those of earlier years 
'that the im portance of this co mmerce can be realized, 
especially  as regards its rapid growth. The actual 
n u mber of passages through the canal, c.ounting each 
vessel as it passed through it, was 20.01>5, during 1899, 
against 9, 579 in 1889, having thus more than doubled 
during a {Jeriod of ten years. The total freight busi­
ness passing through the canal in  1899 was 25, 255, 810 
tons against 7, 516,022 tons in  1889, showing that the 
freight tonuage has i ncreased much more rapid ly than 
the n umber of vessels, thus indicating in  some degree 
the rapid increase in the size and capacity of freight­
carrying vessels of the Great Lakes. The develop-

. llIent of grain prodUction of the extreme Northwest 
during the decade is indicated by the fact that the 
wheat carried through the canal in 1899 was 58,297, 335 
bushels, while in 1989 16,231, 854 bushels were carried, 
while grai n other than wheat in  1899 amounted to 30. -
900, 935 bushels, while in 1889 it was but 2, 133,245 
bushels. 

. . ' . 

THE current through the iron gate of the Danube is  
st i l l  far too rapid owing to the sharp incline and the 
work of  excavation does not suffice to secure the ex­
pected depth. The naVigable ehannel created by 
blasting under w ater is not quite regular. Ridges 
have bepn discovered and through additional lines of 
buoys have been. fixed, further work VIllI be required. 
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Scient'C N otes. 

An appendicitis  club h as been formed i n  Cleveland, 
Ohio. To become a member of this u n i que organiza­
tion , one /ll U � t  h ave been operated u pon for appendi­
citis.  

Our excel lent contem porary, • •  Science Abstracts,"  
h as j u st been enlarged and several n e w  features have 
been ad ded. T here I S  i n c l u ded in it an entirely n e w  
section on steam plant, gas a n d  o i l  engi nes and also ab o 
stracts deal i n g  w ith motol' cars of a l l  kinds. 

The Royal Geograph ical Society has awarded the 
"Wollaston Medal " to Grove K. G i l bert, geologist of 
the United S tates Geological S u rvf'Y. T h e  l IJ edal was 
received in bl'half  of MI'. Gi l bert by Hen ry W h ite, Esq.,  
Secretary of the U n i ted St ates Em bassy. 'l'his makes 
the third t i l lJe  t h at the honor h as gon e  to an American. 

M. Raphael Bischoffs h e i m ,  has Illade over the free­
hold of the N ice O bservatory w h i c h  he fou ndee!, to­
gether with $500, 000 to bl' devotpd to the mai ntenance 
of the estab l i s h llJent.  The total ,'a l u e  of t h e  gift  is  
considered to be worth a Illi l l i on dol lars and the con­
t in uance of the work is  ass ured by this mun ificent gift. 

T h e  archreological explorations in Algeria are lag­
ging, owing to lack of f u n d s. O n l y  about $10, 080 a year 
is  available for the work at T i m gad. The govern m e n t  
has assigned $1 00,000 t o  p a y  f o r  researches i n  Del p h i ,  
and al l  the obj ects fou n d  beco me the property of t h e  
Greek govern m e n t, so  it i s  l itt le wonder that French­
men are d i ssatisfied at the favol' shown to urN'ce. 
T h ere are sti l l  over one h u n d red acres to be exca vated 
at T i m gad , and the work can be carried on o n l y  very 
s lowly. 

T h e  C h ristmas-tree b u s i n ess has assu med la rge pro­
portions, and the resu l t  is that  considerable i nj u l'Y i s  
d o n e  to fOI'ests by the cutti n g  of y o u n g  fi r s  w h i ch 
serve for C h rist m as trpes and otlwr decorat ive  p u r­
poses. Some hold t h a t  t h is  t h i n n i n g  o u t  i m proves t he 
fore�ts, ' b u t  t h e  Hon . •  r. Sterl i n g  ;\forto n ,  Ex-Secretary 
of Agl'icu l t u re, states t. h at t h i s  is not t h e  case allli 
forests w hich have n ot been t h i n ned out fOI' C h l'ist lll as 
decorations produce u n eq u aled specilllens of the long 
and 'stra ight con i ferre. 

We have recei ved Part I, of the 1 9th A n n ual Report 
of the Un ited States Geological S urvey and acco m­
pan y i n g  atl as, consist ing of a col lection of papers and re­
ports <l escripth'e of the forests of the West, especial l y  
o f  certain  of  t h e  forest reserves createl b y  executi  ve 
order on Febru al'y 22. 1896, pro m i nent among w h i ch 
are B l a c k  H i l ls, Big- HOrIl ,  Teton,  Yel lowstone Park, 
Priest Ri vel', B i t ter Root. and Washi n gton Reserve For­
ecits. As is  u�ual  with a l l  the p u b l i cations of the Geo­
logical S urvey, the volumes are handsomely pri n ted 
and bound. 

Incan descent electric lamps have been employed i n  
the labomtory a s  a sou rce o f  heat i nvol ving t h e  boil­
ing or disti l l i n g  of volati le  i n flam mable l iquids. T hey 
are especia l ly  applicab le fOI' the Soxlet extraction ap­
paratus, a n u m ber of bulbs bei n g- enclosed i ll a mantle 
su rrounding the e n t i re apparatus.  T h i s  admits of 
perfect reg-ulation of tem perat u re. I n  order to stil l  
f U I·t.her e l i m i n ate t h e  d a n ger of explosion t h e  light 
hul bs may be i m mersed in  the water u sed for the 
water bat h .  Of course the control i s  perfect a n d  i n ­
stantaneous. 

The Third Assistan t Postmaster-General has d ecided 
to issue stalll ps in book form at so sllJall  an ad ,'ance i n  
cost t h at t h e  p u bl i c  w i l I gladly pay t h e  d i fference. As 
is well known lal'ge n u m bers of postage stamps are 
wasted by sticking together, or to the pocket, so that 
a stam p book is really a necessity. The books will be 
of conven ient si Ze, an d will contain stamps to the 
amount of 24, 48 and 94 cents. A n  ad vance of one 
cent on each book is all that i s  to be charged to the 
publ ic  and i t  is thought that t h e  government will  
make an excel lent prorrt o n  the i nvestment. 

A b i l l  h:w been prepared i n  Colorado which, if 
passed, w i l l  place the gran ting of marriage l icenses i n  
t hat , State i n  t h e  hands o f  the board o f  medical ex­
aminers. In each county there is to be a board to con­
sist  of three physicians, no two of the same school, and 
wh ere possi ble the board i s  to h ave one or more female 
lIlem bers. Licen ses are to be gran ted to men not less 
than twent.y-five and women not l ess than twenty-two 
years. To secure licenses, men and women m ust be 
free from certai n d iseases, and there m ust be no blood 
relation between the contractin g  parties. Should this 
bIll  become a law, the towns over the border w ill 
probably do a large matrimonial business. 

A German novelty consists of India rubber nails for 
use in places where ord i n ary Il ails are l iable to cor­
rosio n .  It is  said t.hat they may be d riven i nto soft 
woods in si zes up to 1 i n ch long, without bori n g- a hole 
for their reception . In l ar!!:er s i zes it is Ilecessa ry to 
bore holes to start them, and for the largest sizes holes 
for their entire length . They are said to be very use­
f u l  in chemical factories, d ye housps, bre weries, etc" 
and they are also used in bui ldin!!: accu m u l ator cells 
and other eleetrical apparatus. It is  sai d that t h ey 
clinch fairly wel l .  They may be used about explosi ves 
w here a spark from a nail head when struck by a llam­
m er might prove fatal. 

J 'leutill' �meri,au. 
Engineering Notes. 

A huge wine-barrel weighing seventy tons has just 
been built at Nancy for the Paris Exposition. Its cost 
was $30,000. 

Flexible shafting has been put to' a new use. It is 
arran!!:ed so as to be attached to a sou rce of Illotive 
power for tree tri m m i n g. 

Letter, copyin g presses operated by com pressed air 
or h y d raulic press u re from local water mains are in 
use i n  offices on the Roc k  Island road . 

T h e  prod uction of aluminium in the United States 
last year, did not greatly exceed that of the previolls 
year w hen the output was 5,200. 000 pounds. 

When straightening the curves on the main line of 
the C. B. & Q. Ry. , at Rome, Iowa. , a gang' of men 
dug u p  a bone of a prehistoric mam lllal of considerable 
size. 

As i s  well known glycerine is a by-prod uct of soap 
and candle  factories. and something like 40,000, tons of 
this comlllodity are made yearl y. The South African 
war h as res ulted in an increased demand for glyceriue. 

An acetylene to wn lighting plant has been insta l led at 
Ha wes, Yorksh ire, En!!:land. It was built  on a capital 
of $3, 500. There are two large generators, in which 
the gas is  washed by passage t h rough the water. The 
holder has a capacity of 1, 000 cubic  feet. About a m ile 
of the mains h a ve thus far been laid. 

The New York, New Ha.ven & Hartford Rail road 
h as regulated t h e  pUbl ications which are sold on its 
trains. Cel·tai n of them were barred owing to COlll­
plaints to the rai l road com pan y. T,ilis is the first case 
in w h i ch we remem ber a rail road company exerting 
their  undou bted righ t as a censor i n  th is matter. 

I n  Paris it h as been customary for cycli sts to go to 
the nearpst restaura n t  and to inflate their t i res with 
the h e l p  of the carbon i c  acid apparatus, which is used 
to give a head to  t h e  beer, but it  is fo und that a 
pneumat.ic  t i re inflated with carbonic  gas soon loses 
its resi l iency and the gas esc-apes with' remarkable 
rapidity. 

O u r  Consular Agent at Ei benstock, Gel' lnan y, Mr. 
Hai'ri�, states that in 1890 2, 000, 000 ton s  of logs were 
i m ported i n to Ger m a n y. I n  1898 2. 600 tons were i m ­
ported, or an i n c rease of 3 0  p e l'  (·ent. D u r i u g  t h i s  salIJe 
period sawed I U Ill bel' i n creased from 1, 200,000 tons to  
2,200,000 tons, 0 1' an i ncrease of about 100 p e r  cent,. 
Sawm i l l  owners of t h e  Gerlllan E m pire are begi n n i n g  
to  agitate in  fa\'or of a h igher tariff on sawed lu III bel'. 

Artificial sponges are bei ng lIJade in Germany by Dr. 
Gustav Pum, of Graz. H i s  experilllents are based 
II pon the  action of z i n c  ch loride solution u pon pure 
cel l u l ose, says The T I'ade Journal's Review. The re­
su ltant product swel ls  enormously wit.h wat.er, but 
turns to a horn- l i k e  substance on d rying. I n  order to 
retai n for the prod uct the property for also absorbing 
water after drying, alkal i - h aloids are e m p loyed in 
treat i n g'  the cellulose with the z i n c  ch kwide. The 
mass after man i p U lation and mold i Il!!: i s  said to take 
the place of "pollge in  all its IIses. It is  c lai med that a 
real rubber substitute lIlay come from t h i s  field. 

A Colorado in ven tor has recently i n ven ted a s i m ple 
and i nexpensive dev ice capable of being attached to 
any swing door so that d uring the act of open ing the 
door s u fficient power w i l l  be stored or acc u m u lated to 
enable t h e  d evictl to a utomatical l y  close t h e  d oor. In 
brif'f  it  consists of a fra me which is secu red to t h e  i n ­
side of the door at t h e  l o w e r  s w i n g  corn er. The wheel 
is revol ved by contact with the floor, and it tran smits  
motion to a shaft to which is  secured a spring. T h is 
causes a contraction or winding of t h e  spri n !!:. When 
the door is  released after having been opened a de­
si red d istance, the spring w i l l  expand and in  expand­
ing w i l l  calise the door to close, forci n !!:  the wheel to 
travel i n  the opposite d i rection to accom plish this rf'sult. 

An i n ventor of Sch wei n furt, Bavaria has i n vented a 
new machine for the sortin g  of steel balls accord i n g  to 
qual i t y ,  and i t  prevents the cracked balls bei ng passed 
as perfect. Formerly it  was tried to sort out the 
cracked balls ( w h ich can not be avoided even by using 
the fIest quality of steel) by skillful workmen exam in­
i n g  each ball by the aiel of a ma!!:n ifying !!:lass. T h i s  
entails a great deal of w o r k  a n d  t i m e ,  and is after all 
not rel iable  as many of the defects can not be detected 
by a magnifyi ng glass. The work i n g  of the m ach i n e  
is based on p u re l y  physical laws, especial ly  the l a w  re­
lating to the rebo u n d  of e lastic objects. In brief it 
consists of a cyl inder provided with a piston, which 
m OVes u p  and d o w n  u pon a fi xed axle. The balls are 
placed on the top of  t h i s  piston and i.hey are raised by 
m echanical mf'ans and are allowed to drop ovel' the 
edge of the cy l i n der down an i n cli ned flange. The 
bal ls  al l descr ibe a parabolic trajectory w hich is pl'acti­
cal ly i n d ependent of the condition of the balls. The 
balls then rebound upon an i m pact surface and 
those havi n g  the desi red degree of elast i city w i l l  
clear a stop or barrier formed by a ri n g, w h ile bal ls 
wh i ch o w i n g  to a dAfect in hardness or homogeneous­
ness h aving an i n ferior degree of electricity will, stri ke, 
the barrier and fal l back i n to the central space. This 
is a very ingenious and clever invention. 

Electrical Notes. 

The St. Louis Hospital at Paris has a new laboratory 
for electro-therapeutics and rad iography. 

Electric cars are i mmensely pop ular in  England, and 
the equipment com panies can h ardl y  keep up with 
t h eir orders. 

Communication has been established between De 
Aar and Oran!!:e River, about seventy miles away, with 
the aid of kites and wireless telegraphy. 

Balloon wi reless telegl'aph ic com m unication is to be 
attempted at Portsmouth, England, with a view to es­
tablishing com m u n i cation between the sea and a land 
force. 

' 

The principal shell  factory of the Boers was entirely 
destroyed recently by an acciden tal explosion. It was 
operated by e lectric ity and the machinery is said to 
have cost sOllie $400,000. 

In one case $266, 000 has been saved owing to the es­
tab lishment of w i re l ess telegraphy between the East 
Good win Ii!!:htsh i p  and the South Foreland. This is 
d enied howevel', by the elder brethren of Trinity 
House. 

The Metropolitan Street Rai l way Company, of New 
York city, h as 284 miles of t rack and last year carried 
on them 255, 835, 000 passen gers or about half the n nm­
ber carried on all of t h e  steam railroads of the U n i ted 
States. 

T h e  house No. 7 West T wenty-second Street, New 
York city, has been destrO \'ed to make room for a 
modern b u i i tl i n g. It was oc�u pied for many years 

'
by 

Prc;>fessor S. F. B .  Moroe who died i n  th is honse. A 
marble tablet cOlll memorated the fact that there the 
great electrician resided.  

The electri c  exh i bi t  at the Paris  Exposit ion bids fair 
to be one of  the most attractive parts of the show,  

' T here wi l l  be a com p lete retrospecth'e exhibit of e lec· 
trical and mechanical apparatus of h istorical charac­
ter, and the special exhi bit w i l l  be h oused in the 
" Court of Honor " b u i l t  of staff. 

It is proposed to construct an electrically worked 
aerial bridge crossi n g  the Usk,  say The Ell/l'l ish' E lectri­
cal Rev i e w. The width of the river at this point i s  
240 yards and t h e  ti llle  occupied by t h e  carrier going 
fro lll one ban k to the other is esti mated at about a 
min ute. T h e  bridge w i l l  cost $325, 000. 

The Mil wan kee E l ectric Rail way and Light Com­
pany has j ust let a con tmct for 300 clocks of the navy 
lever type for use on t h e  street cars of Mil waukee, says 
T h e  Street Rai l way Joul'Ilal .  Cond uctors w i l l  be ex­
pected t.o look after the c locks seei n g  that they are 
properly set. It is  thought that their use w i l l  resu l t  i n  
t h e  savi n g  of possi ble controversies regard i n g  the h o n rs 
when commutation t ickets are avai lable. As the clocks 
have been in successfu l use on battlesh i ps, i t  is beJ ie\'ed 
that they w i l l  with stand the vi  brations of the cars. 

According to a German electric j ournal an associa­
tion of farmers in Bavaria is build i n !!:  large electrical 
works which will be devoted to agri c u l t u ral  uses. The 
current i s  prod uced near the v i l lage of Schaftersheim,  
a distance of seven miles. It  is supplied partly by 
steam and partly by water and is  sent to the su rl·o u n d ·  
i n g  vil lages at  a pressu re of  5, 000 volts. Movable 1 1 1 0-
tors are nsed for d riving th ras h i n g  machines, chaff 
cutters, bruisi ng m ills,  etc. T h e  motors are very si lll­
pIe in construction and can be eas i ly hand led by the 
farm hands. 

The Grand Rapicis, Michigan, Stl'eet Rai l way COIll­
pany has allowed mail  bags to be p u t  o n  its cars. They 
are pl aced at either end of the cars and an opening 
will  be llIade in  the front of tne cal'  for sl ipping letters 
in the box. In ordel' to perm i t , persons to deposit 
letters whether they wish to take passage or not, t h e  
street car company has gi ven instructions to i t s  motor­
men to stop at al l street corners for that purpose pro­
vided that the stoppage does not i nterfere with 
schedule time. The post office authorities have ar­
ran ged, says The Street Rai l way Journal, to collect the 
mai l ,  from each cal' each tri p at some point near the 
post office. 

The A l exian B rothers at their h ospital in Chica!!:o 
h ave an i n terest. i n g  electl'ic l ight bat h ,  which is essen­
tial l y  a large wooden box, the wal l s  and top of which 
are l ined w i t h m i rrors and studded w i t h  incand escent 
lam ps. The iriterior horizontal d i mensions of the 
cabinet are 372' X 472' feet, wi t h  a height of about 7 
feet. T h e  bottom side walls and the cei l i n gs are l ined 
with rectangnlar plate glass m irrors, between w h i c h  
are n arro w wooden strips w i t h  porcelai n soc kf'ts for 
the incandescent lamps, In the lower h a l f  of t he 
cabinet there are sixty lamps, and i n  the u p p'er t h ere 
are th irty-six. T h e  cabinet is careful ly insu lated to 
prevent t h e  radiation of heat. The door of the cab i net 
is in  two par t s, the lower one being l i ned with mi rrors 
on the ins ide and the top one formed of clear glass. 
T h e  telll pera t u re varies from 1 100 to 1400 Faluen heit, 
says The Western E l ect.ri cian, from which we glean 
our facts. T h e  f'l ectl' i c  l i ght  bath is u sed for t.he treat­
ment of nervons d iseases, BI'ight's disease ancl  fatt.y 
degeneration of the heart. T here are only t wo similar 
baths in the country. 



TORPEDO PRACTICE AT NEWPORT, R. I. 
Althou�h torped o warfare has not  yet achieved re­

sults at aU proportionate to the amount of thought 
and skill that, have been devoted to it, the failure has 
probably been due illore to lack of opportunity or in­
efficient handling than to any deficiency in the torpedo 
itself. If we except the abortive attempt of a couple 
of torpedo boats  to get near Admiral Dewey's fleet at 
Manila, an d an equal ly unsuccessful attack made by 
one of the Spanish torpedo boat destroy-
ers at San Juan, the torpedo receh'ed 
practically no opportunity during the 
late war to demonstrate its deadly powers. 
W hether its moral effect exercised any 
serious i n fl uence on naval operations is 
open to question. It certainly did not 
deter our b lockading fleet f rom running' 
in close to the entrance to San tiago h ar­
bor during the night. What destructive 
work was d o n  e by the torpedo was 
wrough t  u pon the enemy by its o w n  
weapons, the bow o f  the " Viscaya " being 
comp letely wrecked by the explosion of 
her forward torpedo room. 

At t h e  same time it cannot be said that 
the events of the war in any was dis­
credited this form of attack or defense, and 
had the 30 ·knot destroyers of the Spanish 
navy been i n  the hands of American offi­
cers and seamen, u nder similar conditions 
to ihose which confronted the Spanish, 
we think that these little crafts would 
have given a practical demonstration of 
their fighting val ue. 

J citutific �tUtticau. 
called the bevel-gear chamber, contains the gear by 
which the propellers are made to rotate i n  opposite 
directions. 

The torpedo is " launched " by firing it from a gun 
in the shape of a cylindrical tube, into which the tor­
pedo is  thrust from the rear through a breech mechan­
ism, which is approximately similar to that used in ar­
tillery. It is ejeClted by th e  explosion of a small charge 
of g un powder, which com presses the air surrounding 
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horizontal rudders at the stern and causes the little 
craft to ret urn towards the surface. The first part of 
its run is thus made on a wa ve l ine which crosses and 
recrosses the d�sired and u l timate level of submersion . 
T he piston and the pend ulum in the secret chamber 
gradual ly bring the torpedo to its true course . 

Com monly the Un ited States torpedoes carry three 
discharges ; one on either beam and another astern . 

The. starboard and the astern launching tubes will be 
noticed in the illustration. 

I • •  

OUR LATEST PROTECTED CRuiSER, THE 
" ALBANY." 

It wi l l  be remembered that d uring the 
rU8h of n aval and mi l itary preparations 
in t h e  days immed iately preceding the 
Spanish -American war, the representa­
tive of our navy in E urope succeeded i n  
p urchasing two protected cruisers which 
were under construction at the Arm­
strongs for the Brazilian Navy, and were 
known as the .• Amazonas " and the 
• •  Abreu . "  Of these the " Amazonas " was 
practical ly  com p l eted, and with very 
little delay her name was changed to " New 
Orleans," the Am erican flag was hoist­
ed, and the sh ip set sail for New York. 
After a few sl ight changes at the New 
York Navy Yard she set sai l  in time to 
tak e an active part in the operations o f  
the war. The other vessel, w hose name 
was chan ged to " Albany," has recen t l y  
been compl eted and may be looked for 
any day on this side of the Atlant ic. 

T h e  i l l ustration which we present here­
with is one of the best instantaneous 
photographs of the discharge of a torpedo 
that has ever come u nder our notice. 
The view was taken from astern of the 
torpedo boat • .  Morris, " j ust at the in­
stant when she tired an IS-inch White­
head torpedo from her starboard broad­
side t ube. As most of our readers are 
aware, a torpedo is nothing more nor 
less than a small,  cigar-shaped submarine 
vessel, whose interior is divided trans­
versely into six chambers. The first con­
tains a charge of guncotton, which is 

TORPEDO PRACTICE AT NEWPORT, R. I.-LAUNCHING AN IS-INCH WHITE­
HEAD TORPEDO FROM THE TORPEDO-BOAT " MORRIS." 

The " Al bany " in all essential points 
is an exact d upl icate of the " New 01'­
leans," th e  changes which have been 
made in her being "such," in the language 
of o ne of our naval constructors, " as 
were absolu tely necessary to render her 
habitab l e  for Anglo- Saxons. " The altera­
tions h ave been chiefly in the l i vi ng quar­
ters of the officers and crew, some of them 
beil Jg necessary to meet the differences 
in cl i mate between the tropics and ou r  
more northerly latitudes, and others be­
ing necessitated by the fact that the 
accommodations, sanitary and otherwise, 
w hich seemed to have sufficed for the fired by percussion fuse . The second, 

wh ich is known as the " secret chamber," contains the 
pen d u lum, piston and ilprings, which maintain the tor­
pedo at its proper level of submersion. The t h ird 
chamber is the air reservoir, in  which is stored the 
compressed air for driving the engines. The fourth 
compartment contains the little three- cylinder engine 
that propels the torpedo. The fifth is  kno w n  as the 
" buoyancy ch amber " the object of which is to  control 
the tri m of the torpedo by the automatic shiftin� of a 
piece of lead bal last. The last cOlu partment, which is 

the rear half of the torpedo and thrusts it out  of the 
tube without any serious jar. As it js  driven out a catch 
on the lau n ch ing tube serves to open the th rottle 
between the com pressed air chamber and the engi ne ;  
and with her propel lers revol ving at an enormous 
8peed the l ittle submarine craft takes its d ive, as 
shown in our i l lustration, into the water. When it 
first enters, the torpedo falls below the norUJ al plane 
at which it is designed to travel, but the action of the 
pendulum in the secret chamber throws up a pair of 

South American repub lic would have been absolutel y 
unend urab l e  for the men of the American navy. An 
improved syste m of ventilation has been instaBed, t.h e  
officers' quarters h ave been rearranged and enlarged , 
and additional berthing space has been provided for 
the crew. Considerab le alterations have also been 
made in the dynamo room.  These mod i fications have 
been carried through without in any way im pairing the 
fighting effic iency of the vessel. 

The " Albany "  was launched at Newcastle, January 

THE ENGLISH-BUILT PROTECTED CRUISER " ALBANY," BOON TO ARRIVE IN THIS COUNTRY. 

DI.placement, 8,700 tone. Speed, 20'73 knots. Maxim um Coal Supply, 800 tons. ComplemeDt, 8M. Armor : Protective deck, 1M Inches on fiat, S lncbes on slopes; ehields, 4 lncbel\. Armament :  
Main battery, six 6-incb rapid-lire, four 4'7-lnch rapld-1Ire; secondary battery, ten 6-ponnders, eight i-pounders, two Colts. Date, 1899. 
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14, 1899. She is 330 feet in length over all, with a beam 
of 43 feet 9 inches, and a maximum draft of 15 feet 
10 inches, and her displacemeut, according to figures 
furnished by her builders, is 3,402 tons with ammuni­
tion, stores, coal and watel' half consumed, and with 
all am munition, stores, coal and water on board, 3,954 
tons. She is driven by twin engi nes and screws ; her 
maximnm indicated hOl'se power is 7, 500, and her 
speed, as determined in  recent  trials in England under 
the official representative of ou r navy, was 20. 73 knots 
for four  hours under forced draft and 19 '3 knots on 
a run of six consecut.ive hours under natural dI:aft. 
The ve!>sel is sheathed and coppered and wi l l, there­
fore, be especially su i ted for service i ll tropical waters. 

The " Albany " is thoroughly representative of the 
latest trend of ideas in the construction of protected 
cruisers, Li ke the best of her type she is 
distinguished by her good speed, gener­
ous coal capacity, considerll,ble length in 
proportion to beam, enabl i n g  her lines to 
be carried out with great fineness and 
beauty, and by her powerful armament 
and her abi l ity to  de l iver great energy 
of fire t h rough a widely extended zone. 
In respect of defens ive qual ities, how­
ever, l ike al l protected cruisers, she is cer­

tainly weak and open to attack. She is 
entirely devoid of vertical s ide armor, 
and her protection against the entrance of 
projectiles into the v i tals consists merely 
of a curved deck of steel assisted by coal 
bun kers in the wake of the engines and 
boilers at the water l ine.  

Although the " Al bany " is  about as 
good a repres entati ve of her class as ex­
ists in  the world to-day, the class, as such, 
is somewhat discred ited, the present ten­
dency being to build larger cruisers and 
give them a belt of vertical armor at the  
water l ine. 

J,ieutifit �meri,aa. 
equal to a penetration of 20� inches of iron at the 
muzzle. The 4'7-inch guns have the same velocity, 
and a mu zzle energy of 2, 109 foot-tons with a penetra­
tion of iron at the muzzle of 15� inches, At 2,500 
yards the velocity of the 6-inch and 4'7 inch guns is 
1 ,790 and 1 ,558 foot-seconds, respectively, the energy 
at that d istance being in the 6-inch gun 2, 224 foot-tons, 
and for the 4 '7 inch guns 757 foot-tons. 

For protection the " Albany " relies mainly upon a 
curved deck, which is 1M inches on the flat and 3 
inches in thickness on the slopes, the latter extending 
along the sides from the flat deck, which is slightly 
above the water line, to a j unction with the sides of 
the vessel several feet below the water line. 'fhis pro­
tection is reinforced by the large coal bunkers, which 
are extended along the berth deck on either side amid-

153 
FIGHTING SNOW ON THE THIRD ·RAIL . 

Since the advent of the electrically· propelled pas­
senger car, deriving its motive current from an auxi l ­
liary third rail, i t  h a s  solved the problem o f  a freq uent 
rapid transit suburban service ; one of the first d i ffi ·  
cult ies which was encountered was that o f  keeping 
the third-rail clear i n  snowy weather, so  that the con­
necting shoe of the car would make a good electri­
cal contact. If this were not assured, however rapidly 
one might travel i n  good weather, he  would not LJe 
certain of reaching his destination on time should a 
heavy snowfall occur. 

The New York, New Haven, and Hartford Rai lroad 
Company, who were the first to adopt the third-rail 
system on their suburban lines, have had in  operation 
for the past ' two winters a combination sno w-plow and 

sweeper that has operated very success­
fully and kept the rai l clear in the stormi­
est wintel' weather. As wil l  be clearly 
seen from the smaller i l lustration, the 
arrangement consists simply of a small 
plow s i llJ i l iar .to those used on locomo­
tives, which is fastened to the car truck 
by two curved arms and chained to the 
end sill of the cal' b y  a few l inks of heavy 
chain. Attached to the bottom of the 
plow is  a heavy bristle brush of l ike con­
tour with it, and reaching to the top of 
the third' rai l ,  wh ich, if there is but a 
light snow, it effectually sweeps. 

It is not only in l ight snowfalls, h ow­
ever, that the brush is effective, for it acts 
equal ly  wel l in drifts or in several feet 
of snow on the level. During the heavi­
est storlIl in 1898-9 winter the cars were 
kept, running on the Hartford, Con n , ­
Middletown and Berl in  - Middleto w n  
lines long after t h e  main steam l i nes i l l  
t h e  State were blocked, a n d  t h e  l i nes 
could have been held open through the 
entire storm if the cars had been kept 
running, frequently through the n ight, 
as was done ali day, 

All this seems to pro\'e the effectiveness 

The main battery of the " Albany " is 
made up of six 6· inch and four 4 '7-inch 
rapid· fire guns, and the secondary battery 
consists of ten 6-pounder rapidcfire guns, 
eight l·pounders, and two Colts. The ELECTRIC CAR SNOW-PLOW AND RAIL-BRUSH EQUIPMENT . of this simple arrangelllent  and to show 
whole of the main battery · is  
of  the long 50-caliber type, 
manufactured by the bui lders 
of the vessel. The di�position 
of the battery i s  as follows : 
One 6·inch gun is carried on 
the forecastle deck, another 
aft  on the poop, and fOU l' 

others are carried in sponsons 
on the main deck i n  the  
waist of the vessel, two of  
the  latter being forward on 
ei ther beam, and two aft. 
The s ides of the vessel are cut  
a way so  as  to  allow these four 
�uns on the main deck to be 
fired directly forward 01' 
astern_ paral lel with the axis 
of the ship. The 4'7-inch guns 
are carried in  broadsides on 
the mai n  deck between the 
6- inch guns. The battery of 
6-pou nders is carried on the 
main deck, forecastle and 
poop, two of these being i n  
t h e  bow, two i n  the waist, 
and two astern on the main 
deck, whi le  the other four are 
lIarried on the forecastle and 
the poop. 'l'he vessel is  pro­
vided with two military masts 
upon which there are no less 
than four separate fighting­
tops i n  which are distri buted 
the l ·pounders and Colts, 
The  a\'\'all ge lllellt of the bat­
tery enables the vessel to con-
centrate the fire of three 6-
i uch guns dead ahead and astern, while the broadside 
fi re consists of four 6-inch and two 4·7· i nch guns. 

'1'he  (j- inch gun of the , .  New Orleans " is carried in 
a tru n n ion s leeve or seating, i n  w h ich it sl ides. It is 
held in  the forward or load ing position by coi led 
springs, inclosed in  two cylinders which are attached 
to the seating. Attached to the gun are two pistons  
w h ich travel i n  the  cyl i nders, the  latter be ing fi l led 
with gl ycerine, and it  is  the com bi ned resistance of 
t he springs and of  this glycerine  to the movement of 
the pistons which serves to take up the recoi l .  After 
the recoi l the gun is  returned to the loading position 
by the action of the coi led springs, wh ich were com· 
pressed during the recoi l .  The breech of the gun and 
the cre w are protected by a l arge shield of 4-i nch Har­
vey steel . Thil.  type of gun h as fired seven rounds in 
61 seconds, and the 4'7- inch gun has a record of five 
rounds in 22 seconds. The 6-inch gun fires a 100· pound 
projectile with a muzzle velocity of 2,600 foot-seconds 
;tud a m uzzle energy of 4,687 foot-seconds. This is 

CLEARING SNOW FROM A THIRD-RAIL TRACK. 

shi ps, and present a horizontal thickness on each side of 
8 feet of coal. 'fhe normal coal ' capaci ty is 512 tons 
and the bunker capacity, with full stowage, is about 
800 tons. 

• • • • • 
The Scientific ADlerican in GerDlany and 

Austria. 

One of our exchanges of Vienna h as favored us with 
a large bunch of c l ipp ings from German and Austrian 
papers which have repri nted articles from the SCIEN­

TIFIC AMERICAN. The variety and reputation of 
these papers m akes the �om pliment very gratifying in­
cluding as they do T h e  Ham burger Nachtrichton, 
Wiener Zeitung (Vie n n a), The Neue Freie Pre sse 
(Vien na), Deutsche Zeitn n g  (Vien na), TriesteI' Zeitung, 
The Fran kfurter Journal,  The Neues Wiener Journal 
(Vien na), The Berliner Local-Anziger, The Breslauer 
Zeitung (Breslau ), The Linzer Tagespost (Linz), The 
Hamburgischer Correspondant, The Reichswehr (Vi­
enna), The Merauer Zeitung, and many others. 

that IllOtor cars, when prop­
erly equipped and fl'equent­
ly run,  are much more Effi­
cient in preventing s n o w  
blockades than an occasional 
train hauled by a modern 
powerful loco llloti ve. 

------�.� .... � .. -------
The Roentgen Rays as a 

Depilatory. 

Dr. Nevi l le  ·Wood records, 
in The London Lancet, a case 
in which a considerable ovel'­
gro wth of hair on a woman's 
face was re moved by apply­
ing the Roentgen rays. There 
were ten sitti ngs pel' wee k of 
ten mi nutes each, the fa�e 
and neck being protected wit l :  
a lead-foi l  mask, exce pt where 
the rays  were intended to act. 
The d istance between the 
anti·cathode and the skin was 
between 6 and 7 inches. The 
current of the pri mary coi l 
was maintained at about five 
amperes, and the n u m ber of 
interru ptions varied between 
250 and 300 pel' second. After 
fourteen exposures, it was no­
ticed that the darker hairs 
had lost some of their luster, 
and in a week's t iwe there 
was an obvious lessening in 
their Il uwber. 'l'he hairs be­
came brittle and pale in color, 
with atrophic bulbs. There 
was a sl ight reddeni l,lg of the 

skin durin'g this period. After forty-five exposures, 
the whole of a very thick, dow n y  and hairy growth 
had disappeared, except nine ha i rs, wh ich remai ned 
at least a week ah el' the total removal of the others. 
They were fou nd,  however, to be readily separated 
at the b u l bs, being retained in position by a 111 01'1' 
superficial part of t.he root-sheath. After cessation 
of the treatment, only a fe w thick h airs had reo 
turned, and these were removed with the well-knowl l  
process of destroying thelll b y  the e lectric needle. 
Dr. Wood is of the opi nion that the treatment is 
neither disfiguring nor painful ,  and th inks that about 
twenty will  clear the ground for the use of the electric 
needle, and that between thi rty or forty expos\lI'es 
wil l  probably result  in permanent alopecia. 

.. . . . .. 
THE Baltimore and Ohio Rai l road is to use electrical 

locomotives on a 17-mi le  grade up the Allegheny Moun­
tains. They wil l  assist the ordinary locomotives in  
pulling the heavy freight trains up the  steep grade. 
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®orreeponl)ence. 

A Denial froID M r. MaxllD. 

To the Editor of the SCIENTIFIC AMERICAN : 
I have noticed in the daily papel's many advertise­

ments of I iq uid air. 
I have been consulted by the organizers of the 

T.rri pler Liq uid Ai r Company concerning the application 
of l iquid air to the man ufacture of explosives, and at 
their request wrote them a Jetter on the subject ; but 
forther than that, I have not been consulted, and am 
in no way responsible for the c laims for liquid air 
which are now being ad vertised, HUDSON MAXIM. 

New York, March 1, 1900. 
. I e  • •  

A ConfirlDed Habit. 

To the Editor of the SCIF.NTIFIC Al\IERIC A.N : 
Enclosed -please find P. O. fOl' a year's subscription to 

the SCIENTIFIC AMERICAN cOlll mencing with the year. 
I have tried to do wit,hout it ,  but have come to the 
conclusion that it is impossible to lead a Ch ristian life 
and h ope for peace an d advancement  i n  U fe to come 
w ithout subscrib ing for the SCIENTIFIC AMERICAN, I 
remember when it was first pub l ished, and a couple of 
years ago I saw No. 1,  which was in strong contrast 
with what it is now. LEWIS SWIFT, Director, 

Lo we Observatory, Echo Mountain, Cal. , U. S,' 'A. , 
January 18, 1900. 

TRANSPORTATION OF BUILDINGS BY WATER. 
Our i l l ustration from a p hotograph shows an unusual ,  

yet  s imple method of transporti ng  buildings which oc­
casion a l l y  is resorted to where great distances are i n­
vol ved . Moving a house by sea i s  so uncommon that 
when Dr. William A. Ed wards had his residence and 
bam taken from San Die-
�o, Cal. , across the bay on 
floats, a voyage of over a 
mile  and a half, it attra.t't-
ed much attention. 

The bu i ld ings were first 
moved to the shore close 
to the water's edge ; then 
at high tide the floats 
shown in the i l lustration 
were floated as closely as 
possible to the build ings, 
At low tide the bui ld ings 
were moved upon their 
floati ng fonndations and 
at high water were easily 
floated and towed to their 
destination without diffi­
culty or a c c i d e  n t ,  the 
waters of the bay at the 
t i  m e b e  i n g c a I m and 
smooth . 

J C itu tific �mtricJu. 
grees on either side of the sun, and having a breadth 
of ten degrees throughout its length , Throughout 
nineteen degrees of its length every portion of the re­
gion w i l l  appear upon two separate plates. 

The satel l ites of Mars, Jupiter and Saturn all re­
volve very nearl y in the equatorial planes of their ,  pri­
maries, and in the same manner Mercury revol ves 
very nearly in the equatorial platle of the sun, which 
is incl ined abou t seven degrees to the plane of the 
ecl i ptic. It  is, therefore, reasonable to su ppose that 
bodies sti l l  nearer to the sun would revolve in the 
same plane. I t  so happens that the earth passes 
through this  plane about one week after the date of 
the solar ecli pse of n ext May, so that there is a strong 
probabi l i ty that if an  intermercurial planet exists, it 
wil l  appeal' somewhere upon the narrow l ine forming 
the projection of this  plane upon the celestial sphere. 
It wi l l  be seen, therefore, that the date of this ecli pse 
is  especial l y  favorable for the proposed search. 

We have very good evidence, from the visual o bser­
vations hitherr.o made, that no intermercurial planet 
b righter than the third or fourth magnitude exists. 
We possess no evidence whatever fOl' or again st the ex­
istence of fainter bodies i n thiE  region having sufficient 
size to be properly cal led planets. We are reasonably 
certai n that the '  i lllined iate vici n ity of the sun is  filled , 
with countless bodies of such size as to be properly de­
scri bed as meteors. 

If we assu llle that at its average b\'igh tness, Mercury 
is of the ,first, Iliagnitude, and that the al bedo of an i n­
termercnrial planet is the same as that of Mercury, we 

shall  find t hat at the distance of Mercury from the 
sun, a body of the eight.h llIagnitude woul d  be 120 
mi les i n  d iameter_ If its distance frorn - the sun was 
but one·hal f as 'great, its diameter would be 60 miles, 
and if but one -qn arter as great, or 9, 000,000 mi les, it 

-

MARCH 1 0, 1900. 

The Report of tbe Librarian of Congress. 

The report of Herbert Putnam, the IIew librarian of 
Congress, has j ust come to hand, and shows that the 
library is in  excel lent con d it ion.  The expenditures for 

, the year ending June 30, 1899, was $159,854.81 ; there 
was $58,267 earned by the copyright busi ness. The 
total expense of the copYl'ight business was $40, 272.38. 
leaving a net balance of profit of $17, 944. The care and 
maintenance of the bui lding amounted to $86, 395. The 
total force, including the Superintendent of Bui ldings 
and Ground,;, consists of ninety-nine  persons. T h e  re­
port of the librarian for the year ending July 30, 1898, 
contains an enumeration of the l ibrary with the fol­
lowing totals : In  the general col lection th ere are 705, -
122 hooks, in addition to 226,972 pamphlets . T here are 
also 126 ,985 duplicate copyright deposits which cannot 
be considered as part of the collection proper. The ac­
cessions d uring the year have been very gratifying ; 
the total on June 30, 1899, included 957, 056 books and 
pamphlets. 

During  the period from September 1,  1898, to June 
30, 1899, the add itions to the manuscript department 
com prised 1 ,866 man uscripts. The superintendent of 
this department went to Porto Rico in search of man u­
script material, and incidental l y  of local imprints. The 
visit to San Juan resulted in transferri ng to the Library 
of Congress practica lly the entire accumulation of 
archives in the palace of  the Governor-General. The 
shi pment arrived in  220 cases. The manuscript depart­
Inent now contains lllany i nteresting rarit ies. During 
the yeal' there were catalo!!ued three volu mes of Pau l 
Jon e�' papers, includ i n g  259 man uscripts, and there 
have been calendared of the \Vashington papers 839 
lIIan uscripts. The number of manuscri pts in the ,de­
partment is about 25, 500 ; so far only 7, 340 have been 
('ntalo2"ned , /tn (1 only 1 , 604 have been calendared . Two 

employes from the Govern­
Illent pri nt iug office have 
been at work on the repair­
ing  of manuscri pts. S�ven 
h undred and fifty have 
been repaired and 36 vol ­
umes of  t h e  Loyal ist  pa­
pers have been prepared 
fOl' bind i ng. Seven hun­
d red and eighty of 1,049 
bound vol ulIles are in need 

Operations of this char­
acter have to be cond uct.ed 
u nder the most favorable 
con d i tions, o t h e r w i s e  It 
s t. r o n g  wind or h e a v y  

NOVEL METHO:Q OF HOUSE MOVING, SAN DIEGO BAY, OALIFORNIA. 

of rebinding, and there are 
210 packa ges of ori ginal 
manuscri pts  and 900 tran­
scr i pts st i l l  unbou n d ,  The 
total II IUli bel' of maps and 
charts is 52, 1 8 1 ,  a n d  the 
work of i n dexing the maps 
has p rogressed in spite of 
t he i nadeqnate force. Va­
r ious bibl iographies have 
beer. prepared or are i n  
preparation, O n e  of them 
will  be a list of the maps 
in the l ibrary of Congress 
relating to the Revol utiou­
ary War, and a list of  th ose 

waves would  greatl y  inter-
fel'e with t.he I'uct'ess of  the undertaki ng. 
early i n  the moming is the  t i m e  selected. 

... . . . .. 

Usuall y  

A Photographic Search for a n  InterlDercnrial 
Plnnet. 

It is a fact capahle of demonstration, that the faint­
ness of a star that may be ph otographed with a given 
instrument, against a bright background of sky de­
pends, within certain l imits, directly on the length of 
the focus of the lens, and is indepe ndent of its aperture. 

In the Harvard Observatory Annals, vol. xviii ,  p. 
104, it was shown that i f  the place in which to look for 
the Pole Star is known, that three minutes after it  first 
becomes visible to the naked eye in the evening, the 
light of the sky in its immediate vicinity is of about 
the same photographic intensity as that of the sky 
surrounding the sun at the time of a total solar ecl ipse, 

Starting with these two fundamental facts, a series 
of experiments has been u n dertaken with a photo­
graph ic  lens having an aperture of 3 i nches, and a 
focal length of 11 feet 4 i nches. The curves adopted 
were those employed in an ordinary landscape lens, 
and it was fou n d  that the field was large enough to 
cover nine 8 X l0 photograph ic plates arranged i n  three 
rows of three each. This result  was only obtained, 
however, by attaching the plates to the interior of a 
concave surface of double curvature, and thus obtain­
ing a curved field. 

By giving an exposure of one minute i n  the region of 
the pole, with this i n strument, three mi nutes after the 
Pole Star , first became visi b le, it  was fonnd that the 
iight of the sky was sulllcient to darken the plate ap­
preciably, but not so much as to prevent stars of the 
eighth magnitude appeari n g  with sufficient intensity 
to be found by a careful search, i n  the large part of the 
field of view. 

Thide similar lenses have now been ordered, and the 
:our will  be placed upon one mounting, ill  such a man­
'leI' �'1 to photograph a region extending for sixteen de-

would be 30 miles in diameter. Judging by the analo­
gous case of Jupiter, the existence of such a '  small 
planet, is qu ite possi ble, 

Should 'such a body exist, and should it  appear upon 
the plates, which it is proposed to expose somew here 
in the State of Alahain a, we should sti l l  be entirely at 
a loss to colll pute the orbi t, -or to (leterlU ine  the d is­
tance of the body from the sun.  If, however, other 
photographs of it should be obtained with a s i miiar 
apparatus, in Spain or Algeria. we should then be en­
abled to compute an approximllte orbit, based on the 
assumption that it moved in It circular path.  It migh t  
then b e  foun d  again a t  t h e  fol lowi n g  ecl ipse, which 
occurs a year later, and a 1Il0l'e accurate ell i ptical orbit 
could be computed for it. While it is  desirable that 
the d llplicate apparatus should also be furn ished with 
four l enses, th is is  not necessary. and in case the planet 
should be found u pon our plates, t wo lenses, one 
photograph i ng' the I'egion on each side of the sun,  
would be al l that would be necessary to independently 
make the discnvery, and furnish the elements necessary 
to com pute the ci rcu lar orbit. It  is in the hOPe of i n­
d ucing some European observer to supply himself with 
this  apparatus, that the present article has been 
written. 

The foregoing plan appears to be of sufficient im­
portance to j ustify aid . from the observatory. Prep­
arations have, therefore, been made to give it a care­
ful trial. It is hoped that 

'
this early publication may 

permit similar observations to be made at a secon d 
station sufficiently distant to reduce the danger of fail­
ure from clouds, and i f  an i ntermercurial planet should 
be found, to furnish an approximate determination of 
the form of its orbit. 

EDWARD C. PICKERING, Professor of Astronomy. 
Havard Col lege Observatory, February 13, 1900. 

• • • 
AN i mportant deposit of good lignite has been dis­

covered .in Russia. 

relatin g'  to the city of Bos-
, ton. The , larger list of m aps relating to America 
i n  books now foftns a document of eighteen hundred 
type wrjtten pages, which w i l l  later- be offered for 
pUblication under authority of Con gress. The n u m ber 
of  pieces of m usil' now in  the Department, includi l l g  
dup l icates, amounts to  277,465. T h e  total number of 
prints in the collection is now stated to be 70, 823. The 
reading-room of the l i brary has beeri freq uented by 
1�1, 270 persons, the largest n u mber being on February 
4, 1899, when there were 962, and the smallest nurn bel' 
on a ha]f·llOli day, when there were 41 readers. Ti le 
n umber of books and periodicals su pplied was 297, 662. 
The reading-room for the bli nd is opened every day 
from nine to four, and from October to July there have 
been on each afternoon except Wed nesdays read ings, 
and on every Wed�esday musical recitals. The read­
ers and musicians are volunteers. During the year i t  
h as been visited by 31 , 000 persons, of  w hich 7,025 h ave 
attended the readings and reci tals. The n um ber of 
b l ind in the District of Colum bia is, of course, l imited, 
so the i m portance of a l ibrary of th is type lies IIOt so 
m uch in  the persons di rectly reached as i n  the demon­
stration that it  offers. 'l' he whole l ibrary is now in 
regular receipt of 3, 641 periodicals. 

.. . .  , . 

Deatb of L eander J. McCormick. 

Leander J. McCormick, an i n ventor of harvesting 
machinery, d ied at C h i cag-o, Feb ruary 20. He waH 
born in Virgin i a  i n  18 19, and became associated 
with his 'father in the reaper mann facturing industry 
at an early age. In 1847, h e  engaged in the manufac­
ture of reapers with h i s  brother at Cincinnati, and i n  
1848 went t o  C h i cago wh ere he superintended the 
man u facture of the IIlachiner�·. He  made many im­
provements i n  the  Ir.achine wh ich made h is fam i l y  
famous. In 1871,  h e  prp�ented an ob�ervatory to' 
gether with a 24-inch refracti ng telescope to the Uni· 
versity of Virginia. 
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A CHEMICAL GROWTH. 
BY GU8TAVE M ICHAUD, D.80. 

A curious experiment which any one can perform at 
the cost of a few cents is herewith explained and repre­
sented : 

Buy one ounce of liquid sodium amalgam, a sheet of 
aluminium costing a few cents, and about six inches of 
stout copper wire. With a file sharpen one end of the 
copper wire, so as to give it  the shape of a penci l. Rub 
off th e surface of the aluminium plate with a knife j ust 
hefore beginning the experi ment. 

Dip the pointed end of the wire into the amalgam , 
and, after reUlovin� it covered with the l iquid alloy, 
write or draw on the al umin ium plate. Dip your wire 
i nto the amalgam from time to t i l lie, j ust as if you were 
writin g with pen an d ink .  Never mind the fact that 
your i n k  is  a metal .  your pen a metal, your tablet a 
metal, and that your pen seems to write nothi n g  but a 
few scratches on your tablet. Fin ish your work and 
then watch and see what h appens. 

The l ines j ust traced by yon r pen wil l  suddenly as­
sume a dull ,  w h i :,ish t i nt, contrasting with the bright­
n ess of the metal. Then they wi l l  :rise above the 
metallic surface at the rate of about one inch all 
hour. In less than five min utes YOU l' drawing will be 
in strong relief. You may wipe out the white sub­
stance which has 
thus sprung from 
the metal, it  will de­
velop a gain with the 
same vigor, as wou ld 
some kind of mush ­

room gifted with the 
r a t h e r  abnormal 
property of thriving 
on metal lic ground. 

J t itutifit �mttitau. 
great contrast, in other words very extreme high 
lights on one side and correspondingly deep shadows 
on the other. In order to procure a plate that would 
be admissible to the columns of the paper it was neces­
sary to overcome this defect by red ucing the intensity 
of the light portions of the photograph and lighten­
ing the portions in deep shadow. 

With his work th us mapped out for h im the photo­
engraver first procured the original negatives ; then 
by means of aniline coloring' matter, which was put 
on the reverse or �lass side of the negatives OVE:r the 
clear portions which prod uce in the photograph the 
deep Shadows, he  i ncreased the acti n i c  density of the 
negatives in  their shadow portions and was thereby en­
abled to produce prints i n  which thel'e was less con­
trast bet ween light and shade, br inging out detai ls 
that were entirely m issing in the dark portions of the 
ol'iginal photogmphs. T h is opel'ation caused the 
words • •  SCIENTIFic A MERICAN " to fade away unti l  
they were too faint for reprod uction. The parts of the 
origi nal photos i n  which the al uminium plate with the 
raised lettering were reprod uced with the reqUIred 
depth of tone, were then cut out and neatly pasted 
over the sa llle parts of the new photograph�. T hen 
the half-ton es were made with the results shown. 'r he 
results clearly j ustify the pai ns that were taken, and 

1 55 
notified by letter, and it remains to be seen if they will  
mend their ways. Trial grounds for seeds are located 
at Kensington, Md. The work of seed and plant in­
troduction has been attached to the d ivision of botany 
i n  order to avoid multi plicity of su pervision. During 
the last year explorers have been sent to Ru ssia to 
secure superior varieties of cereals resistant to cold .  
draft, and fungous diseases. A specialist has ber J l  
sent t o  Japan t o  secure a variety o f  ri()e suitable fo r 
cultivation under th e new system developed i n  South· 
western Louisiana, in particular a high-mill ing quality 
as d!'scri bed in SCIENTIFIC AMERICAN SUPPLEMENT 
No. 1257. An other expert in \'est igated the agriculture 
of th e Medi terraneRon region and secured a stock of fig­
ferti l izing insects for the Division of Entomology as is 
also descri bed in SUPPLEMENT No. 1257. Others vis-
ited South America and other poi nts. 

-

A te�t ing garden has been secured on the PotollJac 
flats, through the court!'sy of the War Department, 
where obsen'ation may be had of plants in trod uced 
frOID foreign countries. There is wide-spread interest 
in the economic plants of the tropics and in  tropical agri­
culture. The botanist of the division is Frederick V. 
Coville, Esq. 

... . . . . 

THE owner of a coal tr811t n !'ar Pittsburg is bui ld _ 

ing a model min ing 

Th!'se white forma­
tions consists prin­
cipally Of alum ina. 
The eause of their 
growth is the forma­
tion of an amalgam 
of al uminium, in 
.which that metal is 
in � molecu lar state 
altogether different 
from that in which 
it exists in  its co­
herent form. Al­
though mercury has 

l.-A CHEMICAL GROWTH-FIVE MINUTES AFTER . 2.-HALF HOUR AFTER WRITING. 

town with a view to 
s u p  p l y  i n g 3,000 
workmen with all 
possible benefits at a 
minimum of expense. 
The houses wi l l be 
bui lt only of brick or 
stone, and wi l l  st a n d  
o n  a quarter-acre lot , 
with flower-beds a n d  
hedge in front.  1L  i s  
arranged that the 
h 0 u s e  s s h a I I be 
owned by the indie 
vidllal miners when 
they can pay for 
them, and the min­
ers are to run the 
village themselves, 
and the stores are to 
be managed on the 

less affinity for oxy­
gen than al uminium, 
as soon as an alloy 
of the two metals is 
III a d  e ,  aluminium 
Joses its p .r  e v i 0 II s 
chemical inertia and 
undergoes a slow 
com bustion, the pro­
d u c t of which is 
alumi na. 

WRITING. profit-sharing p lan. 
Several model indus­
trial towns ha ve been 
built, but they have 
always b e e  n man­
aged on the paternal 
system w h i c h has 
usually e n d  e d in  
failure. 

• • • 

The Current SUI'­
plement. 

Sodi um plays no 
d i rect part in the 
reaction, yet with­
out it, I found it 
d i fficult to get the 
mercury to adhere 
to the aluminium. 
Sod i u m  tacili tates 
also the adhesion of 
mercury to the cop­
per wire. The best 

S.-A FEAT IN HALF-TONE-THE ORIGINAL 
PHOTOGRAPH. 

4.-0RIGINAL PHOTOGRAPH BEFORE MANIPULATION. 

The current Sup­
PLEMENT No. ] 2(j2 
has a n u mber of a r t  i ­
cles of remarkable 
interest. " The Ar­
row P o i  n t Spear­
heads of Prehistoric 
Times " is a brief re­
view of a paper con-

results are obtained in damp weather. If  the ai r is 
dry at the moment of the experiment, results just as 
good wi l l  be obtained by br!'athing gently from time 
to time on the drawing, so as to slightly  moisten the 
amalgam of alu minium. 

• • •  • 

A FEAT IN HALF-TONE WORK. 
The editor is frequently supplied with good matter 

accompanied by such poor illustrations as to render 
the article, as a whole, unavailable for publication. I n  
such cases he occasionally invokes the aid o f  the photo­
engraver whose skill enables him to present a credita­
ble half-tone from a poor photograph. A case in point 
is the article on the " Chemical Growth " fo und on this 
page. In this case the illustrations wh ich present so 
satisfactory an appearance were made from the same 
negatives used for the illustrations accompanying this 
article. It can be seen i n  the annexed cuts ,  that the 
photograph was printed with the idea of bringing out 
to the best advantage the words " SCIENTIFIC AMERI­
CAN " which illustrates the phenomenon descri bed in 
the experiment, the face of the child and the other de­
tails being sacrificed to this main feature. This illus­
tration was prepared from the author's photograph, 
and is  a faithful reproduction of the original as it ap­
peared when placed in the editor's hands. To an em­
phatic " that won't do " from the editor, the photo-en­
graver answered b y  sending in the plates accompany­
ing the article on the " Chemical Growth." The d e­

fects in the original photographs were due to the fact 
that the �ubject was unevenly lighted, producing too 

it will be of interest to those who ha\'p made a stud y  of 
such work to know that the plate was not . .  touched 
u p "  but that the hair of the little girl ,  the texture of 
the wall paper, and the fabric of the taule cover are 
all brough t  out b? manipulating the original negative· 
in the lllan n er described and that the art ist's brush 
was not made use of except for the purpose of modifyc 
ing the shadows of the negative. 

• • • • • 
The Work of" the DIvision of Botany of the 

Department of" Agricultnre. 

The Division of Botany of the Department of A gri­
culture i s  performing a most valuable work. The many 
deaths of human beings and farm animals caused by 
poisonous plants j ustify continued work by the d i \'i­
sion . During the fiscal year ending June 30, 1899, 
67 cases of poisoning were inve�tigated , 41 pertain­
ing to man and 26 to farm stock. The fatalities i n­
cluded over four thousand head of farm animals and at 
least twenty-one persons. The death rate of human 
beings i n  the Unit.ed States from poisonous plan ts i s  
twice as  great as  the  average death rate i n  England 
frOlD the same cause. This is unquestionably due to a 
lack of proper knowledge about poisonous plants. 
This is supplied by Bul letin No. 20 entit led " Principal 
Poisonous Plants of the United States." 

Under the authority of the law authorizing the Secre­
tary of Agriculture to purchase seeds in the open mar­

ket, test them at his discretion, to publish the result of 
the  tests including the names of the dealers, several 
hundred tests were made and the delinquents were 

tributed by Prof. 
Thomas Wilson to 

the report of the United States National Museulll. The 
" Cruise of the ' Al batross ' "  is Prof. Agassiz's third 
lett.er from the " Al bat.ros� " to the Hon. Gporge M. 
Bowers, Uni ted States Fish Comlllissioner of Fish and 
Fisheries. .. The Increasing Productiveness of Labor, 
the Result of Inven tion " is by Francis H. Richards . 
" Santa Ana Canal," describes an important engi­
n eering work and is fu l ly i l lustrated . " Are Further 
Experiments Needed for Determining the Atomic 
Weight of Oxygen " is by Prof. Edward W. Morley. 
" The Originat ion of Pl"iuting Types by Photographic 
Methods " is by Thomas Bolas. .. Working Drawings 
of an Electric Cab " deals with the carriage portion of 
an electric carriage of the latest style. " Pictures Pro­
duced on Photographic Plates in the Dark " is by Prof. 
William James Russel l ,  Ph.D.  

C o n tent8. 
(Illust.rated articles are marked with aD Rsterisk.) 
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RECENTLY PATENTED INVENTlONS. 
Agricultural Implements. 

COTTON-SEED PLANTER.-� AMEs 1'. UALDWELL, 
Winnsboro ugh, S. C. The machine is of that class em­
ployed for planting cotton-seed at regular distances 
apart and iu uniform quantities, so as to avoid the ne. 
cessity of chopping out the rows of cotton-plants after 
the plant has grown. The invention is an improvement 
upon a similar apparatus devised by the inventor and is 
so constructed that the seed will be better agitated in the 
hopper and more positively fed to the seed-drop wheel. 
'l'he seed-drop wheel is \ll'ovided with integral pockets 
and with an improved means for locking pistons in 
the pockets, so that any number of pockets may be 
closed for any length · of time. A single drive-belt 
actuates the stirrers aud the seed-drop wheel. 

Bicycle-Appliances. 

SUPPORT AND LOCKING-DEVICE FOR BICY­
CLES.-SHANKER AROJI BHISE, Bombay, ludia. This 
invention provirles a very ingenious means for support­
ing a bicycle when not in use and for locking it when 
thus supported. The invention furthermore provides a 
means for operating the snpporting and locking mechan­
ism automatically. It is claimed that the support can he 
applied to any bicycle witb.out injuring the frame. The 
improvements can be prOfitably nsed as a support for a 
bicycle indoors, as wel l  as on tbe road. and tbus dis­
pense with a special stand for tbe bicycle. The device 
can be easily removed and takeu to pieces for necessary 
tepairs. 

Engineering-Improvements. 

STEAM-BOILER. -MAURICE A. COOKE, Nashville, 
Tenn. The boiler is of the porcupine type, and is com­
posed of an outer and inner shell joined at their lower 
ends to form an annular water-space. A central tube 
closed at its lower end depends from the top of the inner 
shell, the tube being provided with radial tubes having 
horizontal partitions causing a more efficient circulation 
of the water. A return pi pe leads from the bottom of 
the tube and extends outside of the shells;  and an out­
going pipe lead3 from the annular space between the 
shells. The boiler is cheap and is uot liable to leakage 
due to expausion and contraction of its parts. The por­
cupme mbes catch all  tbe soot; and the flames in pa�Bing 
amoug the tubes burn the soot, so that tubes need not 
be scraped. 

Mechanical Devices. 

DOOR-CLOSER.-JAMES E. McFEELY, Pueblo, Colo. 
Tb.e object of the invention is to pro>ide a simple and 
inexpensive device which can be attached to any swing­
door and which during the opening of the door, stores 
np sufficient power to close the door automatically. 'l'he 
device coDsists essentially of an incased wheel which is 
attached to the door and which winds up a sprin� as the 
door is opened. As the door is released, the relaxation 
of the spring will close the door. 

AUTOMATIC STOP FOR MILLS. -ALEXANDER S. 
MARTIN, Willard, Ga. The invention provides a device 
for stopping water mill8 when the supply of material 
to be ground ruDS ant. A tripping-shaft has one end 
movable transversely of the shaft's axis. A crailk-arr.:. 
is mounted on the movable end. The power-shaft has 
an arm adapted to engage the crank-arm, when the 
tripping�haft is at one end of its transverse movement. 
The trippmg-shaft and catcb are connected; and a band 
or cord bolds the tripping-�haft away from the power. 
shaft. In the feed-hopper a band lies as a loop and is 
engaged hy the gr;tin flowing therethrough to hold 
the tripping-shaft disengaged. When the grain ceases 
to flow, the griuding-mechanism is automatically stopped 
by the release of the tripping-shaft and the closing of 
the gate. 

M ANIFOLDING-MACHINE.-CHARLES LOHRMAN, 
Brooklyn, New York city. The inventor has devised a 
simpJe and compact machi [)e upon which bil ls, invoices, 
and other memoranda can be simultaneously produced in 
triplicate 11pon a single sheet. The machine is so con­
structed that the folrled machine to be written upon can 
be quickly placed in position and removed without in­
jury, and that the ribbon-earryiug spools are readily ac­
cessible and adjustahle from tb.e exterior. 

BOBBIN-MAKING MACHINE. - ALEXANDER M. 
GRIMOND and JAMES CRIGHTON, 29 Rose Street, Dun­
dee, Scotland. This invention is a machine for making 
or forming bobbins from blanks or comparatively rough 
pieces of wood in a more simple and expeditious manner 
than has hitherto been possible. The gist of the inven­
tion is found in suitably assemhling and arranging in 
one machine the necessany parts for boring and turning 
or similarly forming the bobbins at one operation or 
handling. 

WIRE-FENCE MACHINE.-JAMES K. THOMA, Win­
field, Kans. The machine is provided with means for 
the independent manipulation of any one of the wires 
required in the construction of a fence and for the bear­
ing engagement of the machine with a convenient fence­
post. On tbe frame of the machine a windiug apparatus 
is monnted, conuected with a clamp serving to engage 
and banI the wire. The wire-reel is carried all the 
frame, permitting the wire to be paid out as the machine 
advances along the fence· line. The clamp and winding 
devices serve to haul and stretcb the wire. 

Hail way-A pplia nces. 

BRAKE.-WILLIAM F TREXLER, Allentown, Penn. 
The brake is designed for use upon ordinary vehicles as 
wen as upon raihvay and tramway cars, and is arranged 
to brake the rotating part without much exert.ion on the 
part of the operator. A cable is w ound several times 
about the sh.ft ; and on the shaft a brake· shoe, cou­
structed of Independent sections, is loosely mounted. 
'rhe sections have spiral grooves on their peripheries, in 
which grooves the cable is secured. The sections are of 
such number that some of them 'will lie alongside of 
others when tbe cable is wound on the shaft, whereby 
tension on the cable will bind the sections and force 
them lat.erally against each other. 

CAR-BRAKE.- FRANK S. SNYDER, Newburg, N. Y. 
The car-brake is provided with a wheel-shoe haviug a 
limited movement in a casing. A rail-shoe moves the 
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wheel-shoe into frictional contact with the car-wheel. 
The rail-shoe is actuated to apply the wheel-shoe and is 
itself subsequently applied to the rail. A valved sand­
ing-device is carried by the rail-shoe and is adapted to 
open when the rail-shoe moves toward the rail. 

FLAGSTAFF.-GEORGE R. CLIFFO;RD, Vancouver, 
Canada. Faolt has been fonnd with tbe ordinary form 
of railway flag which is planted by workmen along the 
track, because the flag hangs in folds around the staff 
and does not lie out in position to be clearly observe d .  
To overcome this disadvantage, the inventor 8u�prndB 
tbe flag, being suspeLded, from an arm projecting later· 
aUy from the staff. When the flag is not in use the arm 
is permitted to fall down beside the staff. 

Miscellaneous Inventions. 

GARMENT-FORM.-ELLA M. SCHRADER, Seattle, 
Wash. The dress-former is made of a rubber cover 
which, wben filled with air, conforms with the shape of 
the garment to be made. Upon the cover a restrainer or 
liuing, made according to measurements, is fitted. When 
fully expanded, the cover canses the restrainer to assume 
tbe form desired, bence rendering it unuecessary to fit 
the garments upon the persou. The former is collapsi­
ble and takes up but little room when uot in use. 

FR.AMING-JOINT.-EDWARD E. SQUIRES, Seattle, 
Wash. The framing-joint, for use in the making of 
doors and the like, has one member formed with a tenon 
and with copings. Tbe teuon is reduced at. the base; 
and the other member i� formed with a longitudinal 
groove shaped to correspond with the teuon aud pro­
vided with clamping-jaws at the outer sides of the 
groove. The jaws arc adapted to lock over the tenon; 
and tbe copings are arranged to engage the clamping­
jaws. 

AOETYLENE·GAS GENERATOR. - CHARLES C. 
STEWART and GEORGE C. UPDEGRAFF, 'Hutcbinson, 
Kans. This invention is an improved generatOr of that 
class in which' the car bid is discharged in small quanti­
ties into an excess of water . . The apparatus comprises a 
water-sealed gasometer,beli, and generator-tank into 
which the carbid is automaticaily discharged by mechau­
ism operated by the rising and falling of. the gasometer. 
The carbid-feeding device is provided with a feed-oper­
ating lever actuated as the gasometer falls by an arm 
pivoted to the gasometer-bell. Stops limit the drop of 
tbe arm relatively to the bell ; and a fixed stop engages 
the arm to check its fall and free it, as it is move4 by tbe 
continued fall of the bell. 

ACETYLENE-GA S MACHINE.-JAMES WALTON, 
Phrenicia, N. Y. Tlte gas-machine has a water-tank in 
which a generator-cylinder is vertically movable. A 
jacket is carried by and surrounds the cylinder . .  A dis­
charge-pipe leads from the upper portion of the cylinder 
to a point near the lower end of the cylinder. Another 
discharge-pipe receives the gas from the first-named 
pipe; and a water-ehamber in the lower portion of the 
water-tank receives the discharge of the last-named 
pipe. There are no pressure-actuated valves. An excess 
of gas-pressnre is automatically relieved and discharged 
into the outer atmosphere. 

GA80METER. - .TAMES WALTON, Phrenlcia, N. Y. 
This gasometer is provided with ingenions means for 
preventing an explosion when the pressure is excessive. 
A stationary pipe extends upwardly from the top of tbe 
bell aud has a port below its closed end. When the bell 
rises above a predetermined height, the port is uncov­
ered and the excess gas allowed to escape. When the 
pressure is relieved, the bell falls, and the port is cov­
ered. The gasometer is particularly serviceable iu 
acetylene. macbines aud.is applicable to.the generator de­
scribed in the foregoing notice. patented by the same in­
ventor. 

AUTOMATIC CUT-OFF AND FILTER -MARCEL­
LUS M. HJTT. Luray. Va. The rain which first falls 
from a roof carries along with it much dirt, whereby it 
is rendered unfit for drinking. On a water-tank or re­
ceptacle a pivoted cnt-off is mounted and a Jilter is ar­
ran2;ed comprising inclined cOhductors. The interme­
diate filter-section has a discharge-slot in its bottom. 
The filter-section is counterbalanced by a water-recepta­
cle also having a discharge-slot in its bottom. The ap­
paratus constitutes an efficient automatic cut-off for the 
first dirty-water and an equally efficieut filter for the 
clean water following the first wash. 'l'he device re­
adjusts itself automatically after every operation. 

GRATE FOR ZINC·FURNACES.-JOHN D. JAMES, 
Pulaski, Va. The inventor has provided a new form of 
grate-bar and devised a method of operatiou, which not 
only relieves the workmen from the influence of the 
heat, but also so changes the nature of the clinkers that 
they are no louger hard and vitreous, but are maintained 
in the spongy, frangible nature in which they are form­
ed. Tb.ey are hence easily disintegrated and removed. 
The grate is constantly suffused on its upper surface 
with a rapidly-evaporating film · or spray of water, the 
influence of which extends in the form of a spray to a 
lower stratum of coke and the clinkers. A great reduc­
tion of temperature is obtained ; aud tbe clinkers are 
changed as described. 

WAGON-BRAKE.-SEPTIMUS T. WILLIAMS, B�aver 
Dam, Ky. A brake-bar is arranged to rotate upon its 
axis and is conuected with a fixed part of the wagon­
frame by a rope or chain in sucb a manner that upon 
rotatiug the bar, the chain is wound up and the bar 
thereby brougbt into coutact with the wheel. The par­
ticular form of brake devised bv the inventor relieves 
the hounds and coupling-pole of all strain, in which im­
portant respect the invention differs from others of like 
nature. 

CARTRIDGE-BELT. -DR. EDWARD T. GIBSON, U. S. 
A., Fort Meade, S. D. In the cartridge-helts, of the kiud 
now jn use in our army, the web tubes when new retain 
the cartridges fairly well ; but soon tbey expand, and the 
cartridges are no longer securely held . The new style 
of cartridge, by constant removal and replacement, 
hastens tbis expansion more than the old style. To 
avoid the uecessity of modifying all the belts now in 
use, Dr. Gibson has devised Ii simple wire frame which 
can be attached to the belt aud which holds the car­
tridge in place. No special instruments are required; 
any soldier can apply the holder to his belt. 

TUBE OR FLUE-CUTTER.-IsIDOR J. B. HANTEN 
and JOHN J. KRANZ, Watertown, i:l. D. This invention 

is an improvement in tube-cntters for cutting off boiler­
tnbes. A hollow stock has near its onter end!a threaded 
bearing. 'l'ong-like arms are pivoted witbin the stock at 
a point between their ends and have their outer ends 
provided with cutters arrauged to operate when their 
inner ends are spread apart. A spreading-wedge oper­
ates between the inner end� of the arms; and a shaft is 
threaded in the bearing of the stock and arranged to 
spread the arms. 

M ACHINE FOR SORTING STEEL BALLS. -F'RIED­
RICH SCHUNK, Schweinfurt, Bavaria, Germany. Cracked 
and defective steel balls have hitherto been separated 
from the good by means of a magnifying glass-a pro­
ce�8 most laborious and tediouA. Sometimes the cracks 
are so flue that they cannot be detected even by the aid 
of the glass, so that often defective balls have been inad­
vertently used in bicycle bearings. To obviate this diffi­
culty, the inventor canses the balls to fan ,upon a steel 
riug surronnded by an adjustable barrier. The good 
balls will bound over the barrier, the bad balls will fan 
back. 

PAPER-HOLDER. - HENRY TENDIeK, Manitowoc, 
Wis. This device holds paper of various sizes, particu­
larly paper used for wrappiug packages in stores. The 
device can be slid in and out relatively to the counter to 
wbich it is attacbed, thus not only making it convenient 
for Ii salesman quickly and readily to secure any desired 
sheet of paper, but keeping the paper clean and in good 
condition and preventing the waste which occurs when 
tbe paper is left loose or in piles on a counter. A corel­
holder is used in connection with the device and also a 
sponge-holder, so that the fingers can be moistened in 
order more firmly to grasp the paper. 

COPYING-PRESS. - ALBERTO PORLETE Y GARIN, 
Salamanca, Chile. This inveution provides a contriv­
ance whICh will euable the operator to exert Ii uniform 
pressure, so as to secure a perfect COpy. The inventor 
inserts a wedge-shaped, pneumatic cushion between the 
leaves of a book, which cushiou teceiveE and transmits 
the applied pressure. Au increase in the size of the 
surface to which the ;>ressure is to be applied will neces­
sitate only an increase in t.he dimeusions of the cushion. 
but will not uecessitate an increase in the pressure to be 
applied, since the pressure is transmitted undiminished 
to all parts of the cushion, w batever its size. 

GAME-APPARATUS.- JOSEPH H. ELLER, Lexing­
ton, Ohio. The apparatus is au attachment for pool­
tables, and the game to be played is in the nature of 
bagatel le. In playing the game a cue is used. A large 
measure of skill is involved, siuce cushion-shots must be 
made. 
If; BASKET FOR PACKING FRUlT.-AuSTIN B. CUL­
VER, Westfield, N. Y. In this basket the usual cover 
hooks or wires are dispensed with ; and the handle i� so 
placed with relation to the body and the cover, and the 
cover Is so related to the handle, that one will serve liS a 
lock to tile other. The handle ·can be sprung without a 
tendency to loosen its fastenings and without detriment to 
the body of the basket. Wheu the handle is depressed 
or spruug, the cover will be released so that it can be 
partially or wholly removed, enabling the fruit to be 
conveniently inspected. 

TRACE-HOLDER FOR SINGLETREES.,...LAW­
RENCE M. CAMPAU, 123 E. Congress Street, Detroit, 
Mich. The singletree is provided with a recess designed 
to receive the trace, which recess, when the singleteee i. 
passed through the eye of the trace, is covered by the 
holder. Wheu the holder is carried to retaining position, 
the recess is exposed and automatically receives the trace. 
By Ihis meaus a double hold is provided for the trace, 
the recess and the holdiug device coacting to retain · the 
trace in position. 

SNAP-HOOK.-JACOB E. VANNOTE, Lakota, N. D. 
The invention provides a simple form of snap-pook, 
which can be used in connection with harness to attach 
the driving-reins or a hitching-strap to the rings of a 
bridle·bit. �fhe snap-hook is constructed so that uo 
springs are necessary and so that the snap automatically 
locks and does not accidentally uulock while in use. 

SCAFFOLD OR PORTABLE TRESTLE.-'l'H'O>lAS 
MILNE, ,Saudon, British Columbia, Canada. This exten­
sion or adjustable scaffold is designed for the use of car­
penters, plasterers, bricklayers, and other bouse mechan­
ics. The scaffold is adapted for adjustment, and henee for 
extension or contraction vertically and horizontally. A 
special featnre of the invention is the adaptlltion of the 
parl.!l of the trestle for detachmeut ; another is the pro­
vision and pecllhar construction of metal castings for 
holding and connectiug the various wooden portions or 
bars composing the frame proper of the scaffold or 
trestle. Special castings hold the plauks laid on the 
scaffold or tresle. 

CLOAK OR SKIRT RACK-ADOLPH GREENSPAN, 
Bowling Green, Ky. The display rack is designed to 
display coats, cloaks or skirts, and is extensible, laterally 
so as to accommodate garments of all ordinary sizes. 
The cloaks and skirts are huug

'
on a rotary frame secured 

to opposing stub-spindles. with which disks turn. The 
disks are spring-pressed iuto engagement with the 
standarel, so as to lock the frame. 

APPARATUS FOR USE IN WRITING.-BENJAMIN 
F. ROBINSON, Margaret, W. Va. This invention pro. 
vides means by which motions of large scope can be re­
duced so that the m uscles can have a large movement or 
sweep in forming the letters or characters, the letters or 
characters being inscribed on a reduced scale. The in­
ventor believes that motiuns of large scope are more 
conducive to muscular development and general health 
than more delicate motions. 

ACETYLENE-GAS MACHINE. -CHAHLES E. Ross, 
Lincoln, Neb. 'l'he machine can be used for both port­
able and stationary lighting, in which the weight of the 
water is used to keep a sufficient pressure ou the gas and 
automatically moisten the carbid to maintain a proper. 
volume of gas. The machine is very simple and is not 
provided with any derangeable automatic valves or 
levers. 

prevent rusting. The device is portable, and is adjust­
able to all gages and lengths of breech-IQadiug barrels. 

Designs. 

HOOK-JAMES B. CAROLIN, Newark, N • .T. The 
hook is designed to be used in connection with hosiery 
supporters, and is characterized by the cheapness and 
simplicity of its construction. 

PAPER-BOX BLANK-GEORGE A. COLGAN, Brook­
lyn, New York city. Wheu folded tbis hlank forms a 
box which is exceptionally stroug aud .durable. 

NETTING.-SOLOMON M. BLOCH, Manhattan, New 
York city. The netting is a veil for ladies, embellished 
by cob-web ornaments. 

GAME·BOARD.-J.U1ES A. VARNUM, Boston, Mass., 
and ALRERT C. W AHREN, New London, Conn. Within 
the octagou board is arranged a border forming a croes ; 
and in the cross are a number of squares alternating 
in color ; while perforations are located at the corners of 
the squares. 

NOTE.-Copies of any of these patents will be furn­
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the iuvention, and date 
of this paper. 

NEW BOOKS ETC. 
ESTIMATING FRAME A N D  B R ICK H OUSES. 

B y F. T. H odgson. New York : David 
Williams Com pan y. 1899. 16mo. 
Pp. 147. Price $1. 

An eminently practical book for the builder. Tbe 
author writes with authority aud he shows an apprecia­
tion of precisely the informatiou desired by builders aud 
yoqng architects. 

C ONSUMPTION AND CHRONIC DISEASES. 
B y  Emmet Densmore, M. D. Brook­
lyn : The Still m an Publish ing  Com­
pan v. 1899. 16 1 llo. Pp. 198. Price 
$1. 25. 

The present volume deals with a hygieuic cure at pa­
tient's home of inCipient and advanced cases. It is a 
popular exposition of the ..  open-air treatmeut " with 
latest developmeuts and improvements. The method 
seems to be a common sense one although we cannot pro· 
nounce npon the merits of medical treatments. 

THE PRACTICAL ENGINEER POC KET 
BOOK FOR 1900. Manchester, Eng­
land. 1900. 24mo. Pp. 438. Full 
leather, gilt. Price 60 cents. 

We have already commented npon the cheapness of 
English pocket books for eugineers. The one before us 
is an admirable book and will be useful in any office or 
drawing-room where calCUlations are being carried on. 
The tables are of special value to mechanical engineers 
and their selection is admirable. 

M U LHALL-HARPER C OMPARATIVE STA-
TISTICAL 'rABLES AND CHA RTS OF 
THE COMMERCE OF T H E  WO RLD. 
Compiled by Wil liam Harper. Phi la­
delph i a : Commercial M useum. 1899. 
Tables and colored plates. 

The Chief of the Bureau of Information of the Phila­
delphia Commercial Museum has compiled a very signifi­
cant series of tables accompanied by graphic representa­
tiOns which show in an adequate and easily uuderstood 
manner the wonderful growth of the commerce of the 
world for the . last seventy years. The commerce of the 
United States naturally receives full attention. 

THE GENESIS OF PETROLEUM AND 
A SPHALTUM IN CALIFORNIA. By A. 
S. Cooper, State Geologist. Sacra­
mentl). 1899. Pp. 89. 

An excelleut discussion of this subject by a competent 
authority. 

POPULAR STAIRBUI LDER AND C ARPEN­
TER'S H AND B O O K. Bv W i lliam 
Peoples. New York : Davi'd Wil liams 
Com pan y. 16mo. Pp. 260, 52 plates, 
full leather. Price $2 .50. 

It embraces carpenter's and stairbnilder's geometry, 
problems. conic sections, cyhndric sections as applied in 
the construction of the wreath- post of hand-rail, rules 
for the measurements of surfaces, the construction of 
ladd�rs, box stairs, roofing, etc. It is a useful book and 
the form is compact. 

THE C ORNICE WORKE RS' M ANUAL. 
S id ney P. Joh nston. Ch icago : 
American Artisan. 1900. 12mo. 
234. Price $3. 50. 

B v  
The 
Pp. 

Any volume on me!,!1 plate work whieh will tend to 
economize the labor of the worker in . sheet metal will, 
we are sure, be appreciated by all practical men. The 
work before us is thoroughly adapted for its purpose. 
Some of the illustrations might have been on a larger 
scale as at present the flgures are very trying to the eyes. 

WILLIAMS' PORTFOLIO OF PLANS. De-
�igned and pu bl ished by Charles H. 
Williams, Arch itect, Pardeville, 
Wis. 

C ORN TRADE AND OPTIONS MARKET 
C O N SID ERED IN RE LATION TO SOCIAL 
ECONOMIC PROBLRMS. By F. Ham­
mesfah r. New York : G. J<l. Stechert. 
1899. Pp. 106. Pr ice 50 cents. 

H OUSES FOR THE C OUNTRY AND SUBL'RB. 
By Wi lliam Dewsnap, 150 Nassau 
St.reet, New York, Quarto. Pp. 36. 
Price $1. 

C OMPOUND ENGINRS. By James Tribp . 
Racine ,  Wis. 1899. 18mo. Pp. 137. 
Full  leather, flexible. Pri ce $1. 50. 

The principal portion of this treatise first appeared at 
CHOKE-BOHE FORMING DE VICE. -ALFRED G. varions times in a technical paper and the articles were 

ADEL>lAN, 'soise, Irlaho. 'fhe device is intended to Oe received with GO mnch favor that the author has collected 
used by gunsmiths for all gal(eS of hreech-loading guns them and has added to and revised the matter so as to 
in which the " choke " has been shot Ollt or become . make a valuable little book dealing in au eminently prac­
what is termed ..  seatter-gilD." No metal is removed tical way with a rather difficult subject. The explana­
from the barrel, as with inside borin� tools. The device tious are very practical and the higher mathematics are 
is especially applicable to guns chemically-treated too eschewed. 
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�usiness an&) ?P ersonaL 
Marllle Iron \-Vorks. Ch1Ca�o. Catalogue free. 
For mlDing engllles. J. S. Mundy, Newark, N. J 
. •  U. S." �Ietal POhsh. IndULuapohs. Samples free. 
Yankee Not.lOns. \Vaterbury Mutt,on Co .• \V aterb'y. Ct. 
Metal Novelties wanted. Bliss Metal Co., Prov., R. 1. 
Gear Cutting of every descnptlOn accurately done. 

'l'lle Garvlll .:\lachIne Co., Sprll1g and Vanek 8ts., N. Y. 
};'erracute Machllle Co .. Bridgeton. N. J.t U. S. A. ll'ull 

l ine ot Presses. Dies, and otber Sheet Metal Machinery. 
'l'he celeorated . .  Hornsby-Akroyd " Pateut Safety 011 

i£ngille IS butlt by the De La Verglle Refngeratlllg- :\Ia­
chllle Company. Fact of East 13Sth Street, :r\ew York. 

rrbe best book for elect,rlclnllS and beglllners III elec­
tnclty IS " Exoerimelltnl SCience." by Geo. M. Hookllls. 
By mall, $4. MUlln & Co . .  1mbllsbers, 3lil Broadway, N. Y. 

•• - Send for new and comolete catalogue of SClent,ll1c 
and otber Books for sale by )lUIlIl & Co . •  361 Broadway. 
New York. l'-"'r�e on applIcatlOll. 

• ItS 
IIlNTS 'I'U CORRESI'()NDEN'rS. 

N a nlC8 a n d  J\ ddl'C88 must accompanv al1 letter!' 
or no attention will be paid thereto. This IS for Oill 
information and not for puhlication. 

U c J e reu<>es to former articles or anEwers should 
give aate of paper anu page or numner of question, 

I n q  .. i l'ic!I!i lIot an6wereti in rea�onable time shonld 
oe repea!.eo : corrcspnnticn� \\ ill hear in mind. tha1 
!;ome answer5- require not a little research, ami. 
thollgh \\e  endeavor f,Q reply to ail either by lette, 
or in 'his oepartlllent. cach IllU�t take hiE turn, 

II ( I  f e r ",  '.vishmg to purchase any article not advertised 
in ollr columns will be fllrni8hed. with aridl"esses of 
JlO118eE manufacturmg or cal'rylnQ" the same. 

S I, e (' i u l  " ' .. i t . e n  I n ' o rlu a 1 i n D  on matters oj 
pe�onal rather than ge lel'si iuterest cannot be 
rxpected without remllner ltion. 

S(' i e n l  i fie ,\ lue.·icn Jl !S I I  P l' l � nl e ll t '!f  referreo 
to may he bad at the olfice. !'rIce 10 cent!:! each. 

Uoo It � referred Lo promptly supplied on receipt 01 
Pl'lc£:. 

�1 1 1l<" 'a I � .ent tor examinatIOn should be distinctl} 
1113.rkeo or labeled. 

(7833) J. P. O. writes : I am about to 
conBtruct a motor and battery about 14 horse power. 
Would YOll please give me some inslructions? A. If you 
wish to builu a motor anu battery, yuu shonld find tbe 
plans of the sort of nUl.clime you \\ ant, Etndy the.ee thor­
oughly and follow them cm·efully. Do not change them 
in any way. You cannot Improvc them. and any chaugc 
you may make will ue for the worse. We can recom­
mend tbe motor anu battery described in Parkhurst's 
u Motor lluildmg for' Amateurs," which we can furnish 
you for $1 hy mail. 

(7834) J. S.  C. asks : 1. In making the 
inductIOn coil in SUPPLEMENT. No. ]60. \\ here can I get 
the vnlcanite cylinder or the vulcanite to make it with ? 
A. Vulcanite can be purchased at any electrical Bupply 
sto,·e. Ask for hard ruhber. The copper bars are of 
hal f their real size in tbe dra\\ ings. They may be of 
nlmost any 8ize if stiff enough to close it tightly against 
tbe commutator. 2. How large do the copper bars 
L M bave to be, aud will It \\'ork wltbout the commutator 
and tbe condenser ? If so, bow differently will it bave 
to be made ? A. A commutator is very desirable in order 
to reverse the curren t. A condenser is necessary if yon 
wish tbe coil to give any spark. 3. Wbere can I get the 
Grenet battery cell. for it? A. You do not need Grenet 
cell., a blcbromate cell, sucb as is described in SUPPLE­
MEN'r, No. 792, price 10 cents. will be better than the old 
Grenet. Both llEe the same materials. 

(7835) W. E. G. writes : I read of a prep­
aration for mildew-proofing sails and tbmk it \\'as in 
one of tbe SCIENTIFIC AMERICANS . Can you advise me 
which one it was 111, also if it discolors the sail in any 
way. A. Saturate tbe cloth in a bot solution of soap (14 
pOllnd to a gullon of water) ; \\ ring out and digest it for 
twelve houls in solution of J-2 pound alum to I gallon 
of \\ atel". Treatment witb strong aqueous solntion of 
alum or leart acetate answers very well. 

(78il61 T. R. a�ks : Wha t horse power en­
gine will i t  J'equir.:' to melt a piece of iron weighing 10 
pOllnds uy elcctricity and the nse of electrodes. say in 
two or thrc{' minute::; time ? rl'his- is merely an example. 
If it could not he ( �ooe in that time give me your best 
Illca' A Theoretically about 40 horsc power would be 
rcquireil If there were no 108S of beat at all. We cannot 
tell any neurer thall that eince it iA not stat.ed in what 
shape the iron is nor what its resistance is. Practically 
more than this should bc provided, since loss by radia­
tion will he considered. 

(7837) W. P. R. asks : Would th ere he 
any tlollnd if there wcre no ears to bear It ? A. The 
word Ii sonnd " hns two senses. Oue is Lhe bellsation in 
the ear which producc� hearing. In thIS sens� there is no 
BOLinu where there is 110 ear. The other sense is the reg. 
ular vibration of matter which would produce a sensa· 
tion in an ear. rrhis exists whether there is an ear to re 
ceive it or not. 'rhe word is thus used for both the 
caU8e and Its effect on tbe senses of man. 

IN DEX O F  INVENTIONS 
For which Letters Patent of  the 

United States were Issued 

for the Week Ending 

FEBR.UAR.Y 27, 1 900. 
A N D  E A C H  B E A R I N G  T H A T D A T E. 

I See note at end of list abont copies of these patents.' 

ACId, acetyl salicylic, F. Hoffmann, . . . . . . . . . . . . . . .  644.077 
Acid, m�l.king phthalIc. E. Sapper . . . . . . . . . . . . . . . . . . 644.331 
Agricultural Implement, 'Y. T. M. Brunnemer 

644,317, 644.318 
Air compress()r. marine, J. F. Place . . . . . . . . . . . . .  , . . 644.�'1 
Air meter. S. L. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (144,340 
Air or ()ther liquid U'ases. receptacle for bo]ding 

and storl11g ilqUld. O. P. Os.terllr�n . . . . . . . . . . . . .  644,259 
Alarm. See Hunclar alarm. Overflow alarm. 
Animal trap, J. H. Theuret • • • • • • • • • • • . • . • . • • . . • • • . • .  64{,377 

I , ieutifi, �meti,au. 
Asb or garbage receptacle, G. C. Witt . . . . . . . . . . . . . .  (i44,1I� Axle, P. C. Foskett.. . . . . . . . . . . . . . . . . . . .  . . . . . . . .  ti44,lti'l 
Axle. A. O. Giore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. tJ.I4.4 i U  
Axle H.lld wheel, J .  S. DUl'Ilmg . . . . . _ _  . . . . . . . . . . . . .  f.i4·L413 Axle box. l1. GuulIlll .  . . . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . 644.0iJ 
Ba.g fl'ame catch. B. vom �Igen . . . . . . . . . . . . . . . . . . . . 644,067 
Bake pall. 1\1. Browne . . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . . .  644.401 
Salmg press, ]!;. Bayars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U44,545 
Band cutter and feeder. P. N. Peterson . . . . . . . . . . . .  644,4f>4 Barber cbmr. J. B. Lowry . . . . . . . . . . . . . . . . .  " "  . . . . . . . tH:4.62li 
Batteries. manufacture of lead pyroxld and its 

application to electrIcal storage, H. Beckmann 644.050 
Rattery connectlllg' plate. storage, H. G. Osburn .. 644,144 
Bearing, H. B. G.llette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.55U 
Bearing, ball. C. K Gates . . . . . . . . . . . . . . . . . . . . . . . . .  644,245 
Beer dispenslllg apparatus attachment. '''. Hand-

Ier, . . . , . . . . . . . . . . . . . . . . . . . .  , . . . . . .  , . . . . . . . . . . .. 644.171 
Bell. bicycle, E. D. Rockwell . . . . . . . . . . . . . . . . . . . . . . .  644,14, 
Belt. apparel. M. Kocb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.557 
Bendlllg and formlllg macbine, M. L. Keyes . . . . . .  ti44.24�1 
Bevel miterlllg a.ttacbment, \V. Danielson . . . . . . . .  tH4.�10 
Bevel edges. deVICe for cutting. G. H. Whaple . . . .  1)44.117 
lhcycle carousel. 'r. B. 'l'lIlney . . . . . . . . . . . . . . .  , . . . .  ,. li44,478 
Bicycle drIVlllg gear mecbamsrn, G. \V. Deaten-baugb ' " . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  . . . . . . .  . . .  G44 .411 
Bicycle support, W. H. Hart, Jr . . .  . .. 644,073, 644,074 
Bicycle supporter, H. It. Olley . . . . . . . . .  , . . . . . . . . . . . .  G44.UnO B1I1der, temporary, C. H. Caryl. . . . . . . . . . . . . . . . .. 644.0.)8 
Bmder. temporary. J. K Woodworth . . . . . . . . . . . . . .  644.am 
Blackboard rubber, M. House, . . . . . . . . . . . . . . . . . . . . . . 644,2U3 
Blotting or other sbeets UPOll desks. etc., deVice 

for boldlll/! corners of, L. W. Cuttlllg . . . . . . . . . .  G44,349 
Boiler. See Water tube boIler. 
BOiler. W. M. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,152 
Holler Signal apparatus, W. B. Lowe. Jr . . . . . . . . . . .  644,4a:3 
BOiler top b anger. steam. l:{. Metcalf. . . . . . . . . . . . . . . ()44,2<J7 
Rone black retort. B .  Eba. . . . . .  . .  . . . . . . . . . . . . .  644.507 
Bookcase, }1'. Macey. . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  (;44,434 
BoOk support and arm rest. J. B. M. Wmburn . . .  , G44.3-Hi 
Boot or shoe CUSblOl1l11g oovICe, E. H. Dunbar . . . . 6�4.412 Boot or shoe, laced, C. BaJcom, . . .  , . .  . . . . . . . . . .  ti-14.iU7 
Bottle 111ling macbIlle. J. G. \-Yarreu . . . . . . . . . . . . . . . . (i44 2m 
Bottle. non-refillabJe, '1'. P. Caraber . . .  , . . .  , . . . . . . . .  1:4-1,O;)(i 
Bottle, llon�refiliable. J. V. R. Vall Name . . . . . . . . . . 04�.8-1:) Bottle sprinkler. C. F. Butz . . . . . . . . . . . . . . . . . . . . . . . (;44.055 
Howling alley, C. ,V. CrawfO ld .  . . . . . . . . . . . . .  ti44,MG Box. See Office door message box. 
Box, D. B. McPberson . . . . .  . . . . . . . .  . .  fi44.ROO 
Box coverlllg macuille. G. W. Glazier. . . . .  644,246 
Brake. See Car brake. I! JUid pressure brake. Vehicle brake. 
Brake beam. E. B. Washburn . . . . .  . .  . .  G44 :lS3 
BTick makll1,!! plant. C. C. Jones . .  . ,  . U .J4  520 BTidge. bascule lIft, J. P. CowlIlg. . . . . . . tiH.-105 
Brush. wire. E. K L-tlCe . " . . .. H4".:{(�1 
Buckle, G. V. Bates . . . . . . . .  . . . . . . .  .. h44.314 
'Buckle, C. E. Rausseau . " ti4-1 (f,l5 
Buggy storm apron. Bl'ler & Clark . .  . . . .  ti44.H�r.1 Burglar alarm. P. B. Corlllck . " . . . . . . . . . . . . . .  G4-1.24::J 
Burner. See 'lapol' burner. 
[lULton, coil",. or cuff. ,J. L. [ll'lggs . . . . . . . . . . . . . .  (;.14.2i3 
Cabmet, spice. P. J. Mulloy . . . , , . . . G44,257 Can. See F'orce can. 

" St " 1'oot and ar Power 
Screw Cutting 

i���t Lathes 

e�ting ana valuable table �bowillg the number of DRtents 
granted tor tbe Val'lOllS subjects- upon wbich petitions 
bave been filed from tbe belllllnlllu down to December �1. 18tl4. Contained in SCIENTTb' rc Ai\fF�IUCAN Sup­
PLEM l':NT, No. 1 0 0',,!: . PrIce 10 cents. '1'0 be bad at 
tuis Office ancl frolti all newsdealers. 

is ea_lest gained by a careful study of the 
lIne wbich you wisb to pursue. Don't stop 
wur:" but �tudy •. after hours " and we 
guarantee to fit you to succeed through our 
thOl'ough course of 
E D U C A T I O N  B Y  
i n  ElectrICal, :\lecbanical, Steam. Mining 
and Civil Engineering; Metallurgy, Art. 
Archit�cture, Practical Newspaper Work, 
English Branches, Stenograpby, Machine 
Design alld Mecbanical JJrawlIlg. Low price; 
easy tel'ms. Mention subjects interested in 
wben writing to 
T H E  U N ITED CORRESPONDENCE SCHOOLS, 

Walwortb's 
Canl��1Iifte�·I�? .�o�tlT��,r.kt,

ng ����I���.�, . .  �����' ,
J

. G44.[)25 SI\I,"/I 
Car body bolster. M .  B .  Schaffer . . 644.46� 
Cap. apparel. Vendlg & Scbiff . . .  ti-1 .. .. 1j'�1 

I 
\I " 

CUI' brake. H. S. GOllg"hnour. . . .  1)44.201 
D"'� Plat� g�� ��:��;�\n�cl;:l
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o
.
I
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Car coupllllg, J. ",1. Brownfield . . . . . . . . . . . . . . . . . . . 644,:148 Car coupling. C. O. ParsOlls" " , . ,  , . . . . . . . . . . . . . . . . .  644 .452 Cur coupllllg. J. �tawartz . . . . . . . . . . . . . . . . . . . . . . . . . . .  64".107 
Car door. grain, S. \-V. Neall . . . . . .  " . . . . . . . . . . . . . . .  6-14.535 
Car dl'Hfr rlggillg. liJ. C. Washburn . . . . . . .  " . . . . . . . . . 644.a82 
Cal'. dumping. J. '1'. Argo" " .  . . . . . . . . . . . . . . . . . .  644,400 
Car emergency bolt, railway, Watermann & Bell-

nett . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  644.115 
Car end !;!ates. fastenmg for Pit, J. H. Brown et al 6-14.054 Car lIgbtIng system. J. L. Creveling . . . . . . . .  , . ,  . . .  , 64,l.4OS 
Car motor, H . •  J. Elsner . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  644,225 
Car seat, H. Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , li44,437 
Car ventilator, exhaust and supply, L. Scbnelder, 

Sr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 644.101 
Card case, A. ]�. Rosentba1. . . . . . . . . . .  , . . . . . . . . . . . . .  644.148 
Carpet. stretcher. tacker, and tack puller, P. C. 

U reenawalt . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  . .  . . . . . 644.323 
Carriage. A. G. O·I!"'arrel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,258 
Cartridge rllnmlllg and cnmping deVice, N. P. 

Blakeman . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6H,493 
Case. See Bookcl\se. Card ca�e. Cbart case. 

Cigar case. Egg case. SblppIng and stormg case. 
Cash re�.ster. L. S. Scott. . . . . . . . . . . . . .  . . . . . . . . .  . .  644.004 
Castlllll apparatus, metal. J. 'V. Harrison . . . . . . . . . . 644,425 
Cement trougbs, ndjustable muld for. J. BoltOD . .  644.3�'7 
Center gage. \V. Jobnson. . . . .  , . . . . . " . , '  644,430 Cent.l'o l l llead and parallel rule, combined. G. Mc-

Mullen . . . . . . . . . . . . . . . . . .  " _ . . . . . . . . .  _ . . . . . . . . . . .  644.184 
Challl, curbmg machine. J. VV . Presbrey . . . . . . . . . . 644.b3n Cbair. See Barber cbaIr. 
Ch,lII', W. A. DromA'old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,5OG 
Cbart case, 'Y. S. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.450 
Chocolate making apparatus, L. B. Lehmann . . . . .  644.25:� 
Cburn, E. B. Everly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.0H,� 
Churll, H.. H. Stone . . . . . . . . . . . . . . . . . . . . . .  , . . .  " . . . . 1)44,193 
Cigar brandmg and tnmming macbine, com billed, 

F. Leveck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.2!l6 Chrar case. F. Mag-uolo . . . .  " . . . . . . . . . . . . . . . . . . . . .  644,435 
Cigar ro1iing macbll1es.device for drivmg bUllches 

towurd tip sbapers 111 . C. B. Schultz . , . ,  . . . .  , 644,21G 
Cigar rolling lllaCi1l1les. ",,'rapping sbaper for, C. B. 

Scbultz . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . _ . .  tJ.I4.217 
Circuit controller, alternatmg current, E. J. Berg 6-14,051 Clamp. See Cloth clamp. Mall crane clamp. 
Cloth clamp for textIle machmery. R. P. \V iusor. (i44.5-13 
Clotbes IlUe bolder. J. H. Bell . . . . . . . . . . . . . . . . . . . . . . li44.27� Clotbes pIll, Wire, J. G. Strader . . . . . . . . . . . . . . . . . . . . .. 644.a:)�) 
Clotbes wrlllger, C. F Besore . . . . . . . . . . . . . . . . . . . . . . . GJ4.-1!I.! 
Clutcb. frictIOn. G. W. Coffield . . . . . . . . . . . . . . . . . . . . . .  644.lIla 
Clutcb. frictIOn. J. P. Duvall . ,  . . . . . . . . . . . . . . . . . . . . .  644.:152 gZ:�� fl�I��¥�tr

e 
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Com operated macbines. escapement releaslIlg 
mecbaJllsm for, J. J�. Wilson , . .  , '  . . . . . .  644.�!1O 

Coin operated meCballISm. J. L. Wilson . . . . .  , . . . . .. 644..)89 

ar Price List on application to 

W A LWORTH M A N UFACTURING CO . •  
1 28 T O  1 36 FEDERA L STREET, BOSTON ,  MASS. 

Queen 's Patent . .  Triple Plate " 
Toepler-Holtz Electrical Machine,  . 

Can be used at all 
times of year anO in 

� all kinds of weather. 
rd'��

r
�g��r� 

on application. We 
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PI'IISical Instrwments 
and Appamtus. 

Q U E E N  & CO .• I nc. 
1 0 1 0  Chestnut 51. 

Ph iladelphia.  Pa. 

The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 
H A R T F O R D .  C O N N .  

N}�'v YOUK : Cor. Libel'ty and GJ eenwich Sts. BOSTON: 
281 l.l'ranklm St. BrT l'·J-' A·Lu : Cor, Seneca and WelJs Sts. CHICAG O :  !12 and U ::'UULU Clinton "t. 

lAT H E S  
FOR 

- C U N S M ITHS, TOOL 
M A K ERS, E X PERI­
M ENTAL AND R EPAIR 
WORK. ETC. 

Send jor Illus. Catalog. J�������!.w. F. & I n a .  Barnes Co.  
1999 Ruby Street. 

ROCK FORD, ILL. Coke over. reg-eneratlve, Ij�. "V. C. Scblllewmd . .  ti44.aml 
Coke pusber, A. E Brown . . . . . (;'!4.05il 
Color specimens to sample cards, mach me for at· 

I mod¢ls and tachllll(. C. D. Bradt. .  . .  . . .  . 644,3US ----__ _ Cornbustron, apparatus for produclllg, P. J. 
Con���,I�;�I�r: G. Gates " . . . . .  : .  : .: . .  :: . . . . �N�f, 

E"I'�r'"m�ntal Wl\rk Controversull deVice, Il� Dunn . . . . . .  . . 644,066 ,, \.  \. " Cooler. See "Vater cooler Cork for packlllg. treatlllg. S. ,:Yo Harvey . . . . . . . . .  644.172 Inventions Developed. 8pecial IUacbinery. 
8g�� ����I��.;�·�;;gl'f���;,r jjr;'j;aring ''';;';'i,I;;Jle: A: �J.08ti E. V. B A I L L A  R D ,  1 0 6 L iberty Street. New York. Van 1'\ess . . . . . . . . . . . . . .  . . . . . .  . . .  . .  644,a4-l Corn sheJlIllg mar.hme, C. D. Prllldle. . .  . . . . . . . 644.458 THE ftBER LATHES Corn shock bllldlll,lZ' aeVlCe, Vv. L.  \VIJey. . . . 044.118 '-' Corner fastelIIng. \V. C. WaltoJl . . . . . . , . . . . . .  , .  ti4-1.-181 
COttOIl elevator and g1l1 feeller, S. D. :\lnrray . . .  , G4-1.a:�2 For Turmng Axe, Adze, Pick, Cotto II fnn atl,achment. seed, '1'. J. uverstreet . . . .  {j-1-1.l-15 S ledge, Hatchet, Bammer, Au-
ggt;�:� �!:�'s�fe�y 

'
;:�t�l�l�l�leil't,' A. '11: 'ri,'bomas: : :  : :: a!�:��3 gel', Ifile, KllIfe altd Chisel Han-

Cotton plcklllg machine. \V, J ... HeJt , . . .  . 6-14,544 dlcs,Wbiffletrees. Yokes, Spokes, 
Coucb lid operatlllg mechalll:sm. box. J. 'r. Seng . 644.337 Porch Spindles, Stair Balusters 
Coupling'. See Car cOll piln!!. Hay londer coup}- Table and Chair Legs and otber ing. Pipe coupllllg. 'l'bill cou phng. Irregular work. Creum separctor, C . . Jobnson, , . , ' . . . . . . . . .  644.51fl iar' Se1ul jor Oi'rcular A. CrUCible furnace. l-t. Baumann . .  , , " . , . .  6JA.2iO 
Culf holder and bULtoll. com billed. D. &0 � 1 .  HelCb- The Ober Mfg. Co., 1 0 Bell St., Chagrin Fal ls, 0., U.S.A. 

g��\\Ii,�I'
�r'�f,i�����.,\�t�c��;\�t •. 

J c. weddle. ": EH� P E R F E CT - P U M P  - P O W E R .  
Currents. and vice versa. app.lratus for convert- is' attained only in the 

�:ftll�l�er�l,c���
I
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I��O COlltIltUOllS. l 1Utlll & Le-
644 .55:) TABER ROTARY P U M PS 
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CUl'tnins, roller bllllds, etc . •  removable rod for, pump bot or cold fluid, 
E. K Kammer . . . . . . .  " . . .  644,358 tbin or thick. ReqUire::! 

g���f��.or S��U����dlr.?t·t��. H
aycock . ,  . . . . . . . . . . . . .  644.355 pgw��
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('utter bar. 'V. H. Hod!!es . . .  . . . .  644.07li Interchangeable. Made of 
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DehorllIllg Implemellt. J. D. Decelle . . . . . . . . . . . . 6H.itj(J gine attachment. Large lllustrated Catawgue free 

Desk. school. W. '1'. Dodd . .  . . . . .  644 ,0ii4 
fJelintlng machille. W. S. Cannaday . . . .  . 644.271; I TABER PUMP CO., 3 2  WellS St.,  Buffalo, N . Y  . .  U .  S .  A. 

g� .. i��I:e������d��:ig:.
c{: 'tieBl!k�uyer. . .  . 

.644.158. ���·.;�1 HOW TO MAKE AN �LE�C'IRICAL 
Display st.allo. It. L. Henley . . .  6-14 ')47 Furnace for Amateur s fJse.-r!'he utIlizatIOn of 110 volt 
Draft equalizer. Ii"';. Hohlffs . .  , . . . . . . . . . . . . . . . . . . . . : ti4-1:�60 e]ectr�c circui�8 for small furnace work. By N. Monroe 
Dratt equalizer, ,V. �t. \Vundel'lIcb (;4 1.480 t!?1��I�sOr::��8d�!\�i���e o�t!C��r�e as���

P
a���
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yf��: 
g�:�::r�lt��W.\)�s!��rt�ns . . . ' ' ' : : . :: :,"::::: . �::!� nal1e can be m llp.� by any amateur who is. versed III the 
Dredail1a and excavat1l1g mach1l1e rotary D I use of tools. 'Ihls artICJe IS contatDed In SCUJNTTE'IC 

Jord;n . . .  , . . . . . . . . . . . . . . . . . . .  : . . . . . : . :. f}44.52 1 AMERICA� SUPPLEMENT No. 1 1 82. Price 10 cents 
OrIV1l1g and brake mechanism. J. S. Copelalld . . 1)44.500 For sale by MUNN & Co .• �r.1 Broadway, New York City, 
J)rY1l1g apparatns. P. SlefEtldt, . . . . . .  . . . . . . . .  q44. �&.) I 

or by any bookseJler or newsdealer 
g���''6'i�c
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k�·j'.e1�1���c. L. K .H:. Sherwood . . .  644,2a4. :;:!::rs� mus. cat- T M E Dye. black dlsazo, Bernth�en & J\lIIIH� . . . . . . . . . . 644.2-10 
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Dye. black trisFtzo. J. Herbabny " " " " ' " " , . , '  644,2m 
Dye. black tl'lsazo, Schmube & ScblelCber . . . . . . . . . 644.3.34 
Dye from chlorn.mldophenol, (JISHZO, P. Julins . . .  644.2.'iS 
Dye from stilbene. dlsnzo, C. Ris, . . . . . . . . . fi44.4fi2 
Dye. yellow. C. Schrlluhe. . . . . . . . . . . . . . . . . . . . . .  f,44.3.13 
Dyes. makinjl yellow basic. JulIus & Reess " ' " 644.324 
Eartbenware Calls, means for manufacturing, C. 

Grabam . . . . . .  . . .  _ . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  644.421 
F,,,g case. W. I. Gallaspie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.416 
Egg tester and cooker, combined, W. Upton . . . . • .  644.342 

gives a contInuous flow of pure WAter in large or small quantities. 'l'be 
cylinder is made of Illfn sol'ial Eal'tb,  
wbicb retains- all ml llute germs alld Impu· 
rities. The cylInder ean be easily reached 
and c]eanf'd as often as necessary, and taken out and boiled lor sterilization pur­
poses. RapId filtration and the purest of BERKEFELDai1'i'¥':i�:nJi��2 Vedar St., New York. 

1 97 
1£lect riC circuits. resistance switch for, Holmes 

& Broadbent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,517 
1£lectl'lc compressors. automatic controlier for, 

N. A. Cbnstellsell . . . . . . . . " . . . . . . . . . . . . . . . . . .  644, 128 
I£lectl'lc conlact apparatus. C. G. O. H. von Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.251 
1£lectrlC maclunes, means foJ' l'egulatmg. 'N. H. Cooley . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 644.278 
�lectrIc meter, G. Hookham . , . . . . . .  " . . .  . . .  , . .  G44,652 
��leCtl lc  I'ecuperator. HutHl & Leblanc . . . . . . . " . . . 644.5-54 
liJlectl'lcal CIrCUItS. automatic gravity cut out for. 

W. Hanlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.072 
I£lectrlcaJ circuits, redUCIng' apparent Induct-

allce of. Hutlll & I .. ebJanc . . .  , . . . . . . . . . . . , . . . .  644 ,55& 
mlectrical dlstl'lbutlOn, J. L. Crevehng . .  , . . . . . . . . 644,409 
l£lectl'ical distribution system, automatIC regula· tlOn of. J. L. Crevellllg . . . . . .  . .  . . . . . G44.407 Elect,ncal belIx, J. C. Anderson . . . . . . . . . . . . . . . . . . . . .  GH,:jI2 
Electncai purposes, Wll1dlllg bellces for, J. C. Andersull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 644.311 
Electrical recluction. E. E'. l?rost . . . . . . . . . . . . . . . . . . . . 644 .510 
Elevator. See Cotton elevator. 
}1�levat.or safety catch. I.  N. Rogers . . . . . . . . . . . . . . . 644,098 
End gnte. wHgun bed. L. L, Haworth . . . . . . . , . . . . .  644,1� 
Ellgll1e. See Oscillating engine. Rotary ellgine. Vapor 01' ga� engllle. 
El1gll1e and tender draft riggmg. lI�. C. \Vasbburn 

644.384. 644.385 
Eng-1Ile lubncating- device, C. E. Sargent. . . H44.149 EVapOI'Htlllg apparatus. J . .llecredy . . .  , . . 644.5W 
ExplOSive. E. Callen berg. . . . . .  . 644,403 Fabl'lc. See KllItted fabrIC. 
Fan support and spreader, J. H. Rivers . .  , . .  , , .  G44,4n3 
Fence macblne. L. P. Brown. . . . . . . .  . . .  644,49j Fender. See Plow fender. 
Fibrous matel'lals 10r spinmng, rnachmery for 
Fill.���t::·�B: ·kG\��?ey: : : : : : : : : : . : :  : : : : : : : : . : : : : : : "  a!l:�� 
Filter and settJmg tank, ram water, '1\ Almquist. &U.047 Filter. open graVIty, H. Morton" , , . .  , . . . . . . . . 644.!i31 
F.lter press. W. K Bradley . . . . . . . . . . . . . . . . . . . . . . . .  644.124 �:����rl��;�ls��i�g �����h�'ent: 'M: ·By'e: : :  . .  : : : : : : �::J�1 
Fire escape, W. Bondy . . . . . . . . . . . . . . . . .  , . . . . . . . .  G44,123 
}i'ire escaoe, Cbrist & Haldeman . . . . . . . . . . . . . . . . . . .  644 404 
I!'ire eMcape. \V. J. Dermody . . . . . . . . . . . . . . . . . . . . . . .  , '  044.504 
Fire escape, I. L. Gleason . . .  . . . . . . . . . . . .  . . . . . 644.418 
Flre escnpe, P. C. 'rhlrIOll . ,  . . . . . . . . . . . . . . . . . . .  G-14.205 
Flsb bool<. sprlllg actuated. D. ''Y. Anderson . . . . G44 -18Y �'Ish trap. J. W. Watts. . . . .  . . . . . .  . . . . . . . .  ' "  64USG 
Fisb trap net, '1'. Hedding . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.459 
b'lour bolters. cloth cleaner for gyratory, J. W. 

W .Ison . . . . .  . . .  . .  . . . . . . .  . . .  . . . .  . . . . .  644.4R4 Fluid pressure brake. i\I. \¥. Hibbard" . . .  . . . . .  fj44 .;{;)Ij 
FlUid pressure relluJator, S. E. Crawford . . .  , . ,  . . . . 644.40G 
}1·orce call. E. E. �';rtsman . . . . . . . . . . . . . . . . . . . . . . , , 644.1:11 
FrictIOn roller. J. �'. Mc��lroy . . . . . . . . . . . .  694,441 to 644.440 
�'ruit pICker. C. E. G.bbs . . . . . . . .  . . . . . . .  . . . .  . . . 644,IUS 
Furnace. See CrUCible furnace. DesulfunzlIlg 

furnace. Garba/;!e furnaCe. Gas furnace. Metallurgical furnace. 
FurnRce grat.e. rocklllg', Nason & Ymgllllg . . . . . . . . .  n"4.3r.5 
14�u8e cut out. mn It Iple, Hu blJard & Dorsey. ti-14 3.17 
Game. E. '1\ B. l\lurpby. . . . . . . . . . . . . . . .  fiH,209 Garbage furnace, S. W. DIXOll . . . . . . . . . . . .  64-1.,:)05 (;arment fasteninf!', C. 8cb(lll. Jr. . . . .  . . . . . . .  (i44,HI Garment supporter. J .  H. PtlkIllgton . . . . . . . " . . . G4�.4b6 
Gas
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Gas fUrnace for steam boIlers. E. M. Butz . . . . . . . . G44.27-1 
Gas generator, acetylene. J. A. Mosber . . . . . . . . . .  , 64J.4:{!! 
(;us generator valve mechanism, J. Coyne . . . . . . .  G4-1.2&.1 
Gas generators, closlIlg valve for water. H. Stracbe. . . . .  . . . . _ . . . . . . . . . . . . . . . . . . . . . . . .  6H.I1LJ 
Gas lIgbtmg candle burner. etectric, R. N. Noyes. G44.143 Gate. See End gate. 
Gate, W. A. Byerly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.275 
Gear. reversll1g. G. \V. Lytel . . . . . . . . , . . . . . . . . . . . .  , '  fi44.527 Gearing. C. H. I!'"'oster . . . . . . . .  G44,O-;0 Generator. See Gas generator. 
Glass articles, apparatus for manufacluring, P. 

'1\ Sievert . . . .  . . . . . .  . . . . . . . . . . . . . .  . . .  . . . . . .  .. G44.R72 
Glass blowing and preSSing macbllle. 1£. B. Ball . 644.i�l5 Glass finisbwg appal'utus. A. G. NeVille. " . . .  ti44.53G 
Glass making apparatus, sheet. J .  �. Sbaffer, . .  . G4-1.474 
Graftl11g rnacbll1e, Cbevreton & Riviere . . . . . . .  ,. , Ij-14 059 Gram shed. W. �'. Combs . .  . .  . . . . . . . . . . . . . . . .  tJ.IU42 
Grate. B. B'. Reynolds. . . . . . .  . . . . . . . . . . . . . . .  644.:102 

g�!���:�: ���G�ri�: :�Z�l�r1: No�ih''-:'-::'- . . .  , '  a!;:!j¥ 
Gun sigbt. p, Lawrence . . . . . . . . . . . . . . . . . . . . . . . . G44,432 
GUllS. apparatus for adjustmg elevation of, G. A. 

Schoeller. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  644.;l'O 
Hmr crimper, H. J. Rumnlle . . . . . . . . . . . . . . .  644.214 
Harrow. ,1. H. Albright et al . . . . . . . . . . .  . . .  tJ.I4,045. tJ.I4.04G 
Harrow, W. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U44.3H� 
Barrow. E. A. Sowerwme. . . . . . . . . . . . . .  . . . . . . . . . . .  G44.:l7-1 Harrow, J. If. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  G.l4,1 1 1 
Harrow and roiler, combined vlbratmg, J. M. Rbodes. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.0!l0 Harrow folding draw bar, R. D. 'Taylor . . . .  " , . . .  , 644.218 Harvester cutter bar, D. A. Cleveland . . . . . . . . . . . . .  644.000 Hat machine, brim curler, G. Segschnelder . . . . . . .  644.472 
Hay loader couplInll. S. A, Slauson . . . . .  . . . . . . . . .  G44.:i:38 
·Heat from one flUId to another. apparatus for, 

transferring, �'. IV. C. Scblllewind . . . . . . . . . . . .  li44.368 
Heater. See Curling Iron beater. 'rank beater. \Vater heater. 
Heating and ventilatlllg system. C. Fluor, . . . . . • . fi44.22G 
IIeatmg apparatus. bmldl11g'. l .  D. Smead . . . . . . . . .  G-14.1Ot.i 
Hide dresslllg macbine, M. -'fay, Jr . . . . . . . . . .  " . . . .  ti44.182 
Hinge. C. F. W. Horn. . . . . . . . .  . . . . . .  . . . . . . . . . . .  1;44.0i8 
JIl11gs, fnctlOn. C. 1·1. }I...,airbanks . ,  . . . . . . . . . . . . . . . . . .  64-1.50H Hinge, spTlng. �:::, C. Hoffman, .  . . . .  644.20.'1 
HOist. R. Rutter . . .  , . ,  . . . . . . . . . . . . .  jj44.4liS HOIStll1g mucbme, J. B. Simpson. . . . . . .. 644,100 
Hook. See li"'lsh book. l .. ogging book. 
Hook and eye. A. '1'. ::;neJl . . . . . . . . . . . . . . . . . . . . . . . .. H44,153 
Hurse power for ullJoadlllg bay, C. A. Clark. 

::
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Mg�:�:I�g:·c�i:�ti��t·lr.-en·t·. ·S: 'S: 'Gasiille·<lu·. ' . ,  U4�.1:{4 Horsesboe, elastIC tread, C. Y. De I�ay . . . . . . . . . . .  1 .... -1.2;-.:1 Horsesboe, soft tread. W. 'l'. Ii'rencb . . . . . . . . . . .  , . .  H44.1 ... :-: 
Horsesboe. soft tread, A. 1\1. Meisner. . . . .  ti44 il211 Hub. wbeel. J. J. Laass. . . . . . . . . . .  . .  644. 1o� 
Hub wrencb. Sauls & Cook . .  , . . . . . . . . .  , . . . . . . . . . . . . .  044,332 Indicator. See Speed iudlcator. 
f!��I�gt�f���t�igb�=���I�.��������ls�I��.I� .. : : :  , g:::g�8 
Insect destroyer, F. Dayton. . . . .  . , ' GH,;)(lX 
Iron. See Smootbmg tron. 
Joint. See Pill tongue jomt. Pipe jomt. Railway raIl joint. 
Journal bearing locking adjustment, A. Newell . .  G4�.3G6 KIln. See Rotary kiln. . 
Knitted labric. Rutled�e & Lee. . . . . . . . . . . . . . . .  644.4f'" 
Kllltted fabrICS. forming, Rutledge & Lee. . . . . . .  644.4G7 
KllIttlllg labncs, G. K Rutledge . . . . . . . . . . . . . . .  _ tJ.I4.4G.) 
K llltting macbme, A. '''' bite . . . . . . . . . . . . . . . . . . . , . .  , .  li44,OO9 
Knobs, etc .• coupling- fastener for door, V .  'Y. 

Lewis . . . . . . . " . .  " . .  , . .  , . . . . . . . . . . . . . . . . .  , "  644 55�) 
Label bolder, drawer and bottle. C. W. Ivll1s . . . . . .  li4-1.OS1 
J .. adder, step, C. �. Andre.. . . . . .  . .  644.048 Lamp chtmney bolder. S. H. Raymond . .  . . .  U44 . I85 Lamp. electI'tc glow, W. Roehm. . ..  li4-1.HiO Lastlllg- macbllle. h. \Voodward. . 644 120 Latch. '1'. B. Stevens . . . .  , . , . . . . . . . .  . G4-1.I92 Lease mechsmsm. P. Goldscbmldt .. , . . . . . . . .  , . . .  , G44.H2'2 
Leather WOI klllg machille. 'l'(lp)) &, Vosbul'gb. GH.47!-l 
Ledger, luose leat. E. L. l\lcCltl l e  . . . . . . . . . . . . . .  li-14,210 
Liftlllg alld trallsportlllg goods, apparatlls for, 

H. O. Cooper . . .  . . . . . . . . . . . . . . . . . . . . . . . 6H.499 
Lllnb suspender, artificllll. J. 11'. Howley. 6-14.-1(i4. LlllOtype macbllle, O. ,'I er�ent halel' . . .  . . . . . . 1>44 363 
L1I1otype machllle mold block. P. C. Lawless . . . . . .  G4-1.558 
LlqUlo c()olillg apPfll'utus. \V. E . . McKay . .  , . ,  . .  G-14.3G4 
LlqUlrls. composillOIl of matenal 10r IInlllg ves-

sels used for Slol'lng or builillg corrOSIve. H.. 
Pallz!. . .  _. . . . . . . . . .  . . . . . . .  . . .  . . .  6H.3GT Loading or unloadmg apparatus, 'r. M. McIn-
tosb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.033 Lock. J. C. Meyer. . . 644 .255 Logglll" hook. IV. �l. Deyoe. . . . . . . . . . . .  . . ti44,lJ('J Loom 1 1'1ction warp rllck. \-V. J. Irwin. . .  ti4-1.42H Loom beddle. ;\. Sewall . . . . .  . . . . . .  tJ.I4,371 ].u bncatol'. See \\ IIldmlll lubl'lcator. 

Mati crane clamp, E. V. Capley.. . . . . . . .  . . . . . . . . . .  li4J.319 
�all sUPJ-l]ymg Hnd del lveTlIIg apparatlls. V. A. 

Jones . . . .  " , . . . . . . . . . , .  , , , . . .  . .  ti44.232 Massage roller. 1\1, Stonebrldge . 1144 1W l\hltch safe. M. Oberlallder . .  , " ' "  . .  . . . . .  . .  1i-1-1 4.t!1 
i\leal:lul'lng illstru11lent. electrIcnl. J . \V. Packard U4-1.0.,u 
Meat sCl'ubbll1g or washlllg machllle, M. E. 

llrooks. . .  . , . , . . .  . . . .  , . , . . . .  (j4� 400 
Meat testll1.1! Implement. 'V. H. Huntl11gton. 1;-1-1 :l-1S i\lecbaIllCal lllovemelll .  C, );" J. Det,el's . . . tiH,J£>l .Metal bending", forgillg. weld1l11!. and ShllPIIlI! 

macbine. M. Kennedy.. . .  . . . . . .  . . . .  . G44.29-l 
Metal from rock, apparatus for separuting, C. I I .  

Lane.. . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . .  . tJ.I4,181 
Metal from rock. etc .. apparatus for separating' 

malleable, C. H. Lalle. . . . . .  . . . . . . . . .  (;-14,180 
�:t���
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. �Ie���l;eriieter· .
. \\' ate'r 

ti-t4, 1li2 

meter. 
Microphone, E. B. JfnhneRtock. 
Mllkinll apparatus. Klelll & :Swartz . .  
1I1ill . See Wmdmill. 

G44.5(a 
. . .  tJ.I4.l'9 

Mirrors, macbllle for silvermg glass in manufac-t.uring. C. Laval. . ,  . .  . .  . G44.:)(j() Motor suspension, S. E. Clarkson. . .044.19G. 1:4-1 .H17 Motor slispenSlOll. A, B. nu Por.t. . b44.198 Motor suspension, R. D. �yre. . . .  . . .  fi44,1!-l9 Motor suspenslun, A. J. Gflirilll!. " . . . . . . . . . . . . . . . .  644.200 
Motor suspenSIOn, E. G. NlCewaner, . . . . . . .  G4.l,212. G44.213 

(Continued on page 1(8) 



The New Yankee DriU Gri nder 
Sc1cntlfieully Corrc(·1. The only drill grinder e\'cr ]lIajJI! rCfluiritlJ.!" 

hut one prdiminary adjuJo;t.ultmt. \;ag:t' .1:1\\":<. ;l��k�,;�ll�oOt�h� t�,li;�I��U
l
l�'I\�' :�\'!:���II�:�= 

obtaioc(1 iustantly. Drills �ut Jikt: r:o';vr:;. A boy can usc it.. Iron ".-orker�: . This 
machine will pay for itself tHallY tilllc� cud] year. Correct. work illlpos.�ible witholt� it. 
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Successor to G. T. Eames So., 
' 

250 Af!lylulIl Ay, Knlnmnzoo, JII(·h. 

Buy Telephon 
THAT ARE G O O O··NOT · ·  C H EA P  T H I N G S . "  The difference in cost is little. We jZuarantee 

OUI' apparatus and gual'antp.e our l.'.ustQmel'S against 1088 b�' patent Buits. OUf guarall' tep and instruments are both good. 
WESTERN T E L E P H O N E  C O N S T R U C T I O N  CO.  

2 5 0·2 5 4  South C l i nton SI..  Chicago. 
Largest Manufacturers of Telephones 
exclu,g.iv�lV in the United. States. 

TH� 
�Hls KEROSENE 

and GAS Engine burns K E lt 0 S E N  I> cheaper and safer than gasoline. Auto­matic. simple, reliable No electric battel'Y or Harne used Perfect :.-egulatioTI.Belted or 
1��e�\�t�?��il:l�t}g�?�h��g� jug storage battenes and 
al l������

.
l�:' l!:�:g��: 

A. AI IETZ, 1 �13-1:� �1(lTT ST., Nf;W YOItK, Markt & Co.,Loll(lon,Hamburg,Paris 

Using Natural Gas, ( 'oal Gas. Producer Gas, and GasOline di .. rect from the tank. 
1 to 40 H. P., actual. 1��§§����� The Springfield 

.... 111 1 Gas Engine Co. 
21 W. Washington St 

Springfield, O. 

t� �..:: ,-0 ';: �a 
� 

This h�&�8 Wind, Steam, or Hor�e Power. We offer t�e \" Ii:H�'I' Ii: .( 2� actual borse powtlr 

G A S  E N G I N E for *100. 1t'E! 10 per cent discount for c:\8h. Built 
interchan..geable plan. Built ot' bt'st material. 

\Iade in lots of \Oh therefore we can make the pricA. 
BOXfd for shipment. weiR'bt /'lOU lbs. Made lor Gas 
or Gasoline. Also Horizontal En.;-ines. 4 to 3u h. p. 

WEBSTER 11IFG. CO., 
1074 West 1i>th St ..  Chicago. 

. �������nB!�����s;38B�a�7 �t
r
G�'h�i� Yc�� i�1.; 

So. Peter and Larayette Su .• New Orlean8, La. 
EFF ECTIVE WORK 
Cheaply Done. One of the Witte 
10 h. p. b o i s t l n g  engines will save itl:! cost in �usoline alone in A. short space ottime. Send 
1m' Oatuloque S. A. 
Witte Iron 

Works Co., 
1207 Walnut St., Kansas City, Mo. 

----��--------------------

by 
OLVE R I N E  MOTOR WORKS, 

12 Jluroll Street, 
Grand Ral.ids, lllich. 

COMFORT IN CAMP . ' . and . ' . ON THE YACHT 
will bf' found in tht' use of 

"Perfection" Air Mattresses, 
PILLOWS and CUSHIONS. When defiated car, be packed in small space. 

Iar Catalogu.e sent on 'teque.'1t. 
MECHANICAL FA6RIC CO. ,  PROVIDENCE, R. I .  

LOS ANGELES RUBBER CO., LOS ANGELES, CAL. Sole �lliDg agents for California. \Vashiugton, Oregon, Ne\'ada and 
Arizona. 

See Our Exhibit at 

SPO RTS M E N 'S S H OW, 
Madison Square Garden, New York, 

March 1st to 17th-Space No. 16. 

SAV E YO U R  F U E L. You will fled our Gasoline 
H O ISTING E N G I N ES a great saving Over steam and 

a perfect, economical boon where wood, coal or water are scarce and h ieh-prtced. Both friction and geared boist from 6 to 150 H. P. for mines, quarries. docks, etc. Every macbine ful1y guaran­teed. Send tor f"ee Catalogue 
and state size of rmgilne wanted. Weber Gas & Gaso­
line Engine Co., 402 S.,\\T. Boulevard. Kansas City, 1\10. 

Niagara FaIIs-�. 
Inaustnal Jumber 

O�' THE 

Scientific American 
Supple ment, 

No 1 26 1 .  Dated M arch 3d, 1 900. 
'L'bis special number ot tbe SCIEN'l'IFIC AMER1CAN 

��(rrsL:���i v!Tu���:t�'g�ge�di�J�ir�l-�if�r:fri��i��� laLing to Niagara. Contents. '.rhe H iot.ory of Niagara Falls. (jeology of tbe Great Lakes and Niagara. 'rhe 'I�opography of Niagara. The Bridg-es of Niagara. 'I'be (heat Power Plants of Nia,zara. Pre�ent Statlls of tbe Industl;al Development of the �'aJls. 
Price, 10 Cents. For Sale by all newsdealers and by 

M U N N  & C O M PANY,  
]'lIblisbers, 

361 BROADWAY, NEW YORK. 

J titutifit �lUtri,au. MARCH 1 0, 1900. 

��i��� ���.f ����1:i. �.I��. ���.J��:. �' . .  ���.t.���.r:: : : : : : : : :  �!:� NHili1l1; machille. 11'. Howe . . . . . . . . . . . . . . . . . . . . . . . . .  &U.560 Nut. cl'ackillg nlHchille, H. E. \Voudsoll . . . . . . . . . . . .  644,48:,) ��:t :���: t�: ; ·dfl\l���.��I: .J 1' . . . . . . . . . . . . .  : : : : : : : : : : : : :  :ut��� NuL lock. \\'. 1-1. lJe Brae . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;44.Oti:t Nut. lock. S. Ferris. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  044.548 
� U L  lock. ::-O;. KarolewskL. . . . . . .  . . . . . . . .  . . . . . . . . . .  t>44,·PH 
N U L  lock. \.yatkins <.\. ColteryHI1 11 . . . . . . .  . . .  644.007 Nut tigbt.ellilig- attachiliciit. K Huber . H44.0'i9 Otlice door messuge box. t;. K 'rolDs. . .  . . . . .  fi44.:liB Usciliattl !'Y elll.!ille. \V. F. Hut.chisull . . .  644.17;" Ovel'tl(lw alarm. N. :\1. '-� G. '." . Lent.. . . .  . . .  liH,140 Pu!1 holder. milk. I{ night & . . \Iaxwell. . . . . . . . . . . . . .  044.a22 PalTlt alld calkillg' COIllPOSltlUll, W. H. llould .. . . . .  f.i4.4,170 PHil. See Bakp pall. Paper ba2' macbine. Duvall &. Shellani . . . . . . . . . . . . .  1)44.130 Puper machine screen. H :-:. . FUJ'minger . . . . . . . . . . .  644,2"27 1 PaJ)er luakll1g IllilChllle iHlctioll box. ;:;. AL J ohn· 
Ph�i��·fHP·I;ic 'fij;us: '�()ii 'b()�)'k 'for: ·E·. · (�: ;1�llo�l��is·. : g:tN� Photographs frum albums. device fol' remuvlng. 

C. Ueld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � .  644,I;�; Ph\llo attachment. C. (;. FerratH .. . . . . . . . . . . . . . . . . .  li44 244 Piano pedal suppurt and beariug. A. lf. �orris . . . .  644'446 Picker. See Fruit picker. • 

Picket pOintillg Inachille. A. l!:k .  Pin. See Clothes pill. Pin tong'ue jtlint. G. H. 'l'i1ford . . . . . . . . . . . . . . . . . . . . .  644.542 �;�: ���:;�W,�;��I*-O��:!�·b'r·iiik·& ·�i�r·pbY:::: '- '- .' .  :t:::f�� PIpe JOll1t. C. B. Albree . . . . . . . . . . . . . . .  H44.:19:1 Plane. carpenter's. A. W. Stauffer . . . . . . . . . . . . . . . . . .  644,lm Planters. anchor and tension device for check 
Pla��h;l�r��: �·fi���'�����L:A(ia�s: . . .  : : : : :  �:t�� Plow. \.y. '1'. M. Hrunnerner . . . . . . . . . . . . . . . . . . . . . . . . . . fi44.31ti Plow . . J. It. Rosselter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t;4'.W-1 r.:�� �t�tL:gl�lr;;:I��: ��. :.O���ei1·i:�:.: : .... : : .. : : :  .. .. : .. .. .. .. .. �!.� Plow, beet. \�r . .... Schmidt . . .  . . . . . . . . . . . . . . . . (}44

'
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���:t�e�ll?:�: b�;::r
.e�;lte;rui�; & 'Zl n'I'Jl;ernial� : : : :  �ff�� Power. See Horse power. • 

Power transmitlinJ! TlIHcbine . . 1.  l�. Goodhue .. . . . 644.200 Press. See Raling press. Filter press. Printing press. Brooks & Huson . . . . . . . . . . . . . . . . . . . 1.44,22:1 

��;:�t::��.�:·ltSi�igl d:�i��Pf6r·l)i�;t,e .. :i: p,: 'Br;;OK'eS : �1:�1 Pnnting machine. sheet. Johnson & Stone . . . . . . . .  644.2:iL Print. varnishen. S. Crump . . . . . . . . . . . . . . . . . . . . . . . . . 6404.282 Prillts, drying and varnisblllJ? S. Crump . . . . . . . . . .  li44.2Rl ��g���r�l;r;v:;�;��!li�: '}1'-: A'. 'Erl:ingto'Ji: ' : : : : : : : : : :  t!·� Puller. See Cork puller. • 

��:keYI'i��n�o�;er�al�.· J�i;p�rr�\t�s" for' 'removiilg 644.084 

Pu:g.l��J���;F�:!i,���r��I�I�:�·P'·le·Ck·.·. ·. :  .. : : : : :  .. : :  .. .. �!.�% Hailwny cOlltact device, conduit electric. C. li·. P. ' 
Stendebacb... . . .  . . . . . . . . . . . . . . . . . . . .  fi44.108 Railway rail joillt. S. �·el'ri!'. . . . . . . . . . . . . . . . . . . . . . . . .  644.549 Rapwuy ra�1 joint safety brace. P. F. Rich . . . . . . . .  644.097 �{a!lway ral.ls. electrical bond for. J. M. Price . . . . .  644.�4 

�:�!;e�YL�'E��t'. �:.?:.�.t.���: : : :  . . . . : : : :  : '. : :  : :  . .  : : : : :  �.� Ray filter and balf tone grating. combined. J. ' 
O�. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � ffi 

�:�i��:��t���aCns\1 ��;i�i:�� ... . . . . . . . . . . . . . . . . . . . . . . . &14:268 

Regulator. See Fluid pressure reg-ulator. 
�:�g �!?11Jgr.J�·?�.����·lii: ... ·:.-:. ·. ·.·.-. ·. ·. ·:.·.·.· . .  ·.· ... .... .. .. .. .. �t�1 
��II:;,�U�e���fc�i��1n;.o'he�' McKee .. . . . . . . . . . . . . .  6«,211 

Root collar. H. C. F·olj!er . . . . . . . . . . . . . . . . . . . .  __ . . . . .  644.415 �g�:�� ::����:: �.�·�.��:�sb.''- : :: : : : : : :  : : : :  ::::::::: �t-r: Rotary engine, G. \V. Montgomery . . . . . . . . . . . . . . . . .  644:256 

��f�: ;AI:;·lii�·elpr��S:::I;nr..cbin·es: fal1C'y '}'ine 'at� 644,057 

Saf�����,esS,:';io�s��·.�.C�d�"TlS : : : : :  .. : : : : : : : : : : : :  :l!t� 
��!,�J?£!O����:��,I��'l�i:�·J.· #�aB��bee.: : : : : · : : : : : : :  �::� 
��:��I��I��m�ti�· ����'c: 'Ff: Wil·ken:: : : : : : :.' .' : : .- :  :a1:�� 
���!�·n�la���rpa;er �'a�l_!���bad�een: " " " " " " ' "  644.427 

Screw machine. multiple spindle. Woerner & 
Scr:�1��il��1t�l�gO�'S ' �Iaci;i'ries: 'fee'd ' aii8.cii�e�t 644.310 

see�O!��1��ril���t��g�0�lid· flowing' �aclii�es: 644,2i!l 

feed box for. I .  J. Weaver . . . . . . . . . . . . . . . . . . . . . .  �.220 Separator. See Coal and slate separator. Cream separator. Sewing macbine. $. G. Howe . . . . . . . . . . . . . . . . . . . . . . .  644.174 Sewing machine. bemstitch. G. Baum .. . . . . . . . . . . .  644.3!)f; Sheep shearing 8tock. P. Anderson . . . . . . . . . . . . . . 644.:Ua 

��r��t��· �!!1����r�����;�: tr \� .. ���·i.: : : : · : : : : : : : :  tjJai Shipping blnnk. duplicating, G. W. Singerland . . . .  6(4.104 Sbips from sinking, device for preventing. I:t'. L. 
Sho�������er: A'. ·jJ·. ·�';is·tieii : : : : : : : : : : : : : : : : : : : : : : : : :  t::� Shi)e or boot stretcber. H.. Beckh . . . . . . . . . . . . . . . . . . .  ti44.4!l1 8hutter fastener. \V. H. Swift.. _ . . . . . . . . . . . . . . . . . . . .  fi44.:{7li Suutler or blind window. G. H. Hnmalian . . . . . . . . .  (i44 aM. 8igllalll12 apparat.us, electric. G. Harris . . . . . . . . . . . .  644:551 Siphon. C. M. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.494 Skirt supporter. A. R. Geoffroy .. . . . . . . . . . . . . . . . . . . . .  644.417 Smuothing iron. J. Ifeldmeyer . . . . . . . . . . . . . . . . . . . . . .  644.1a2 Snap. barness. \.y. R. Morse . . . . . . . . . . . . . . . . . . . . . . . . .  644-.183 Soap holder. t�i1et, W. R. Hall. . . . . . . . . . . . . . . . . . . . . .  644.51:l Speed illdicator alld recorder. G. n. Hislop . . . . . . . .  1i44.202 Spo.llJ!e and SO�lP holder. c�)mbined, O. H. Huebel 644.080 �pl'lnkl�J'. Se�, B�Lt�e sprmkler. �pur. stIrrup. 1. G. Coleman . . . . . . . . . . . . . . . . . . . . . . . . f)44.161 

�����;i�i:tI���. �ea�ii�I�UJ��lveioP8: 'ina'chine ' 'fO�: 644.1ti9 

Hewitt & Bridoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.075 Stanch�oll. C. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;4-4,414-St.anchlOn. E. D. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  654.173 Stand. See Display stand. Stellcil CuLling maclline. S. B. Moore . . . . . . . . . . . . . .  644.087 Stov.e.or range. 1£. n. Cahoone (reis�ue) . . . . . . . . . . .  11.BI0 

��lr;��le!'n�?I�,d�dju���bf:· :riife Sti:�r. for·. · · A: '  Ii: 644.262 
Clemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644.;{20 

��:�:�g:�:: �tc�' �p���. a'ttaCilloei;i ' fo·f.· ·i�·.· E: 644,105 

Wirt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.221 

�::rt��r·S�e vR��T,�I:�;s·W·itC·b: · · · · · · · · · · · · · · · · · · · · · · · 644,aso 

Switcb operating device . . J. A. P. McDoliald . . . . . .  644.29fI Switch operating' mecbllnism. J. A. Phillips . . . . . . .  044.455 Switch stand. C. Schlared .. . . . . . . . . . . . . . . . . . . . . . . . . . .  644.2til 'I'abulatinl!' machine. D. K Felt . . . . . . . . . . . . . . . . . . . .  644.287 Tag'. S. J. Silberman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H44-.373 
:t:!�:��i��tl���C!��:llJ?SU;� ��;�e�bba:;ger: : : : : . : : : : : : :  �!:!� Tap. barrel. G. l{. Cheesman . . . . . . . . . . . . . . . . . . . . . . .  644.195 Teleg-raph key circuit closer. Nye & McIntosb . . . .  644.448 Telegraphy. wirelee.s. A. If. Collins . . . . . . . . . . . . . . . .  644,497 f�::�ggri: r:�:i�:;;s.�·\V�ic�e���. 'for' ·iiitej.co�� 644.206 municating. A .  K. Keller . . . . . . . . . . . . . . . . . . . . . . .  644,204 Telepbone transmitter. E. B. Ji·ahnestock . . . . . . . . .  fi44.:l47 '['elep.hone trallsmitter, A. K. Keller . . . . . . . . . . . . . . .  644.205 'l'elephonic relay. }I .... H. Brown ... . . . . . . . . . . . . . . . . . . .  fi44.3};,) Tension device. }:;. Roberts . . . . . . . . . . . . . . . . . . . . . . . . .  644.186 Thill coupling. W. H. Makutchan . . . . . . . . . . . . . . . . . .  644.2;)4 :l:g�::g:!�: ���g::�:: �'. �. �)��:��: : : : : :: : : : : : : : : .  :;:t:}�} 
:l::��e�'e���W�ie�. D� Smith . . . . . . . . . . . . . . . . . . . . . .  644,541 

'['i1e and producing same, H. C. Mercer . . . . . . . . . . . .  644,530 'I'ire inflation valve. pneumatic, R. L. Smitb . . . . . .  fl44,476 

�::�:.r;b�:I�ll:.l\h ����:t·.: : : : : :  : : : : : : : .- : : : : : : : : : : : : : : : t::� Tires. non·puncture and speeding attachment for pneumatic. B. Charles . . . . . . . . . . . . . . . . . . . . . . .  f-.44.126 'l'ongue support. J. J. Nagley .. . . . . . . . . . . . . . . . . . . . . . .  644.5:-U 
1:�����(h�e('.ath.l1la�n: : : :: : : : : : :  :::::: : : : : :: : : : : : : : t::m Trap. See Animal trap. Fish trap. 'l'rap. J. A. Mulberin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 644,142 'rruck, .J. H. Heblethwaite . . . . . . . . . . . . . . . . . . . . . . . . . .  644.229 'I'ruck. railway car. J. F. Mc�lroy . . . . . . . . . . . . . . . . . . 64-4,440 Trucks to car bodies. device for locking. W. H. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.091 Typewriter, W. S. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.502 Typewriter paper carrier. E. Van der Belen . . . . . .  1144-.266 Typewriting machine. W. J. Kauffman . . . . . . . . . . . .  ti44.082 'l'ypewriting machine. C. Sear� . . . . . . . . . . . . . . 644.187. 644.188 Typewriting macbine. cryptographic. W. A. Fre-ret .. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.165 Typewriting machine. cryptograpbic, li'reret & Le\vi� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.1f-iA Upbolstering apparatus. J. L. Heffner . . . . . . . . . . . . .  fi44.42fl Valve. actjl1!'table automatic relief. F'. S. Bean . . .  644.271 Vnlve. cbeck. E. GreenwOOd . . . . . . . . . . . . . . . . . . . . . . . .  H44.422 Valve, compoulld lip. B. Hubbe . . . . . . . . . . . . . . . . . . . . 644.428 Va.lve, cyhnder relief. T. D. Smith . . . . . . . . . . . . . . . . . . fW4.1ill Valve. elbow lever. J. Dreckmann . . . . . . . . . . . . . . . . . .  fW4.224 Valve. emrine. H. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . .  644,;{2R Va.lve. eneineer's. N. A. Christen�en . . . . . . . . . . . . . . .  ti44.127 Valve gear. engine lifting. R. H. Mantel. . . . . . . . . .  t-:44 . .t36 Valve mecbA.nism. D. O. J.ewis . . . . . . . . . . . . . . . . . . . . .  644.208 Valve or faucet. H. Sellers. . . . . . .  . .  . . . . . . . . . .  1;44.41R Vapor burner. D. 'l'. Kirkpatrick . . . . . . . . . . . . . . . . . . . .  H4-4.178 Vapor or gas engine. I.epper & Dial . . . . . . . . . . . . . . . 644.295 Vebicle body corner. 1'. J. Ryan . . . . . . . . . . . . . . . . . . . .  644.100 Vebicle brake, J. �' .. ust . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  644.163 (Continued on paue 159) 

a: :::I o 
are GUARANTEED to 

GIVE SATISFACTION. Durable in Construc­tion and Easy and Safe in Operation. 
Jar Send for CatalOQUe 

and ilnvestigate 01/11' claims. 

TRUSCOTT BOAT MFG.  CO.,  SI. Joseph , Mich., U. S. A, 

'B U I L D  Y O U R  OWN MOTOR Complete Working_Drawings of 1 h.j). Jacketless Gas­oline Motor in Our EXPL OSIVE JlI0TOR NUlll­
HER. 72 pages. Cont.alns many other interesting arti­cles on Gasoline Motors. Price 10 cents-stamps or COin 
STEAM HOlLER NUlllBER treats fully of Steam Au�o,!-,obiles. Price 10 cents-stamps or coin. Sub· SCrIptu;m $2.00 a year ' 6 montbs, $1.0J. Foreign, $3.00. SubSCribe for a YPllr. trom January 1st and you will �et bot.h numbers. I:.T Mention this paper. 
THE H O RSELESS AG E ,  1 6 0 Nassau Street, New York.  

5 CENTS A DAY pays for 
the use of 

tbt $bim¢r £utttr fitAds 
'1'0 matcb 12.000 ft. of 4 In. strips (board measure) single r·ongue and 
���t�: ii��� i:��\h: ;�:ig. m ���J for Catalogue, No. 22. Address 
S. J. SHI MER & SONS, M i lton.  Pa. 

Manufactory Established 1761. LEAD PENCILS, ()OLORW,D PENCILS, llLATE PENCILS, WRITING SLATES. S'l'EllJL PENS, GOLD PENS, INKS. PENf'IL CASllJS IN SILVER AN/) IN GOLD, STA'l'IONIl'RR' RUBBER GOODS, RULERS, COLORS AND AR'l'lS'l'S· iUA'l'ERIALS. 
78 Reade Street .  N e w  York, N .  Y. 

lUannfactory Established 1761, -------
EVERY BOY H IS OWN TOY I1AKER. 'J'ells how to make all kinds Toys. Steam 13;ngines, Photo (;ameras. Wtndmills. �licroscopes. Electric T�legl'a phs. Telephones. �fagic Lan· tel'tlfoi. }Eolian Ha.rps, Hoats from tt rowboat to a scbooner; also Kites. 
�����isBo��8:�·Ar����� a��):' Slin�s, Sti1ts, Fisblng 11ackle,Rubbit anr1 Btrd 'l'raps. and many others. AU is made so plain that a. boy can easil� make them. 200 handsome ill us. 'J'bis gl eat book by mail, lOc., 3 for 200. C. DEPUY. Pnb., Syracuse. N. Y. 

MAP OF OUR 
NEW POSSESSIONS 

A document of unusual value is the 

" Round the World" folder just i6sued 

by the New York Central Lines, in­

cluding a map of the United States, 

Alaska and our islands in tbe Atlantic 

and Pacific Oceans. 

A COMPLETE 
Electrical Library 

By PROP. T. O'CONOR SLOANE. 
An inexpensive l ibrary nf the best hooks on Electricity. Put up in a n ea t  f o l d  i n g  box, RB shown in cut. }1�or the student. the amateur. the worksbop. tbe elp.ctrical eng in  e e r ,  schools and colleges. Comprising five books, as follows :  Aritbmetic of Eiectricity 
138 pages, . . ,  $1.00 E�;:�� �o.y ��k�ng$l� 

How to Become a Suc-
�:r;.st�1 .Elec:r�ci�il� Standard Electrical Dic­tionary, 682 pages. $3.00 

Fi.ve volum�, 1,300 1?ages, Electricity Simplified ... 158 
and over 450 tilust1'atWllS. pages, . . . . .  �1.00 

A valuable and tndisptnsable additWn to every Hbra,-y. 

Our Great Special Offer.-We will send prepaid the above five volumes, handsomely bound in blue cloth, 
:�;�g��e[nlitteeni�'t���o�,C!�S[�eiS���i!i°it::/u���i Price of $�.OO for the complete set. The regular price of the five volumes is $7.00. 

M U N N  &. C O . ,  P u bl ishers, 
AND EXPENSES MADE. 3 6 1  R q O A D W A Y ,  N EW Y O R K .  

MAGIC LAMP I F  INTERESTED ......... � ..... � 

:::-:�!� WRITE TO-DAY 
Gives 00 to 100 Cand.1e. power light at a cost of 

ONLY 
1 cent for IOhours 
No dtanger, no risk, no ���':r��eJ!��mi�ll�a�!l: 
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President Eliot, of Harvard University, 

while addressing the graduating class, in part said : 
" 'I�bere is a subtle power lying latent in each one 

of you, wbich few have developed, but which, when 
developed. might make a man irresistible. It is called 
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ject. 
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able h i m  to compre­
hend the great im­
provements of the day. 
It furnishes sugges- ' 
tions for hours of in­
structive recreation. 

Send for larll:e Illnstrated Circular 
and complete Table of Contents. 

M U N N  & CO.,  Publ ishers, 
Office 01 the S C I E N T I F I C  A M E R I CAN, 

3 6 1  B R O A D WAY , N E W  Y O R K .  

Write for book o f  paint helps 
and learn why and how Pat­
ton's Sun Proof Paints are 

GUARANTEED for 5 YEARS. 
Liberal i11 du.ceme1)t and age'llC '!J 

to dealers. 

JAllES E. PATTON CO., 
221 Lakc St., Milwaukec, \\'18. 

Storage Batteries 

� mOrrison Syst¢m. � 

NO Cast Plates. 
Perforations. 
Applied Paste. 
Infringement. 

Long Life. 
Higb Efficiency. 

Great Capacity. 
Superiority. 

Electric Ohemical Formations for all Purposes. 
Central Station, Power and Isolated Plants. 

A utomobile Cells a Specialty. 

Send us size of your Contnlnin.k!. Cells and Specifications. 

Il:iI"' &nd !O>' Girwtal' S. A. 

H E L l OS-U PTO N CO.,  
Address all comm unications to 

2Z4 Fullerton Avenue, Chicago, Il l .  

TURB I NES � Send 1'01' Ch'CIlh"ll' "IlL" 
J A S .  L E F F E L  & CO.  

lSprinll:field, Ohio, U. S. A.  

L Steam Cooker 
whole meal over one burner, on 

oil, gas, or CQllunon ('ook I)tove. 

Fuel Bills One-half 
tender. 

Whislle 
water. 

und •• _ -, .
. , -'-, 'Ith 

us $4 000 costs'5c 11 ro .... 
We *4,000 on our new book, Money with Poultry nnd 

In''ab''''.'· .... [t tells it ali. Leadingpoultry 
WT'''�'" ..• ''="., articles for it. 19'2 

Ws a.s good as 

C'''''Jbl!�''S Incubato,. 
1�
h
;a::�'rc3�: ;�'s:;ll�t:� 

I stamps for $4.0()0 book No.t34. , 
Add,essDeareatolilce. CYPHERS INCUBATOR CO. 
Bo.ton, 1Il..... Waylaud, N. Y. ()h1�aco, DL 

I N V E N T I O N S  P E R F E CT E D .  
Accurate Model and Tool Work. Write lor Circul ar. 

PARSELL & WEED, 1 2 9 · 1 3 1  West 3 1st St., New York.  

1li1i._alWl�WJ_�"1\I I lliake "lodels of Any Machine to Ol'de.·. 

... . C O R K S H AV I f4 C S  • • • •  
O .  HEROLD & C O  .. 

Lisbon, POI·tuga). 

CALCIUM CARBIDE ��t,°p�l, 35 NASSA U S'.I'REE'l', NEW YORK. 
(A B C Code.) Cable Address : BRYAXE, N EW Y O R K. � EASE PAYS EXPENSES and $r[5 

per month. Steady position ; self-sel-
ler; no pX J)erience �ee.oed.�nd 2e (or contract. 
Ph;ASl<: MFG. CO •. CIIlClnnatl,O .. Dept. 10. 

YOU CAN MAKE. $ I OO.AWEEK ! 
OWN YOUR OWN SHOW, C6MPLETE. OUTrlT-$ IOO. LIFE: MOTION FILM.5 & MACHINE. S .  GREAT PAS SION PLAY &. � OO OTH E R  5 U B J E C T S  

I L L U 5 T R.  c. ..... , ..... L- O c. u e:.. s r R E:. e:.. . LUBIN, LARG£Sr MFR. PHILADELPHIA P. A 

S3 D S Send us y.u"'clcI ..... a ay ure andwewill,how yoa how to make,3 ada, 
absolutely sure; we 

furnish the work and teach you free; you work in 
file locality where you live. Send us your address and we wia 
f::-xplain the business fully; remember we guarantee a clear pro­
fit of $3 for .,.very day's work, absolutely sure, write at once. aonL MANUFACTURING CO .. Box 1 1 _  IIE'rItOl'f. ftIICIL 

M E R ITO R IOUS  I N V E N T I O N S  
financed or patents sol d outright. Capital furnisued 
foJ' good ent erprises at 5 per cent. Stock companies 
forI;lled and influential directors procured. Stocks aud 
bond!' sold. We transact all husiness on commlssi' lll 
strictly. No advance fees. PE'l'ER WHITNEY, 100 
Broadway, �ew York. 

D .  L . H O J.,DEN 1336 BEACH Sl. PHILADELPHIA PA. I 
RSEGEALED ICE MACH INES S£E f"lRsT PA £. Sc.lENTlflC. AMERICAN SE.PT. 2.  1 39 9 .  

B DYS PAPER· !r�t,� ;����;;;;�����:.::�� 
age we will send you the Star for3 monU�s 

free. Grf"Rtest boys' paper published. Address with 
stamp. THE STAR, Dept. 34, UAK PARK, ILLS. 

MO RAN FLEXIBLE JO INT 
for Steam, A i l' 01" IJif)llids. 

M���es��r::1 ����Jf��' ,�:3::teda;�iC�����d 
M o ran Flexible  Steam Joint C o . ,  I nc'd 

147 'rbird !::)treet, LOUISVILLE, Ky. ----------------------
98 IF �?UUy �ll�.��:��,�t? I T  ...... I-- EAG L E  W ATC�I 

No. 8. q.k . . Col d filled, 
double hUllting case, Am­
... rican stem wino and 

FuJ l j  ewelleo. Sent 

C . O .  D .  lor$4.98 
with privilege o 1examina­

tion before paying; i 1 no t satishd, 
order expressagentto return it. Giv � 
corre'tt adrlress. nearest exprf'ss of· 
fi -c.  Mplltion lan ip.s· or �f'nts' <7('. 

RAGLE WATCH CO., D<,pt. 1\, GG !Inhlell I.nlle, Xew \'ork ell) . ci Brass Band � 

Instrument8. Drums, Unlform8 

rI & Suppl ies. "Trite for cat�Jog. 445 W illustrations. FREE; it gives Mu-sic and Instructions for New Hands. LYON & HEALY, ' 
38 Ada .... St.. ()IIlCAGO. 

Automobiles-- • 
'l'he 8CIEN1'IF1C AMERICAN for May 13. 1899. is 

devoted mainly to iJlu8tratiQn� and detailed de­
scriptions of various types of horse]e�s vehicles. 
'rhis i�sue also contains an article on tbe mechan­
ics of the bicycle and detailed drawings of an auto­
mobile tricycle. Price 10 cents. 

1.'he following copies of the 8CIEN'l'n�lC AMER­

ICAN SUPPLE1\l}l;N'l' give many details., of Auto­
mobiles of different types, with many illustrations 
of the vehicles, motoL's, boilers, etc. 'l'lle series 
make a very valuable tl'eatise on the subject. 'l'he 
numbers are : 732, 971), 993, )053, 1054, 1055, 1056, 101'7, 

1U58, 1059, 1075, 1078, 1080, 11)82, 1083, 1U99, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLBMENT No. 
1229 contains a highly interesting art.icle giving 
full data as to operatillg costs of horse and eJectriC 
delivery wagons in New York City. Price 10 cent.s 
each, by mail. :For sale by all newsdealers or 
address 

M U N N  &. CO. P u bl ishers, 
3 6 1  BROADWAY, N EW Y ORK. 

Your Whole Famil9 
Would Be Satisfied' 

with one of these surrey!!'. They are hand8ome, strone. sty �!�T::1t �J:!�!lI��Y 
d
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e
�!���:.d��glt� t�u,. Cit� 

!�sel���g�od���t�!!!! . � 
!:?:�iic��.thti�r:�:���e8.1,:,��I: 
manu fadu-rers of veblelc8 Bnd 
harness In thc world 8cllln.r to 
the l"ommmer �x('J1I8Ively. We " 

No '107-ExUon8Io� TopSulTey, with double fend. r�V��Uy��� t)y��l:'�s���e:�f��k . . 
era. Complete with SIde curtains, aprons, lamps and as weship our �oods anywhere tor e:zami. pole or shafts. Price, tsO. As � 88 sellS forMO more. natIon and guaTautee safe arrival. Lat"gest No. 180.-Double 

in the country as we make 178 styles of vehicles and 65styletlofharness. Catalogne rree. ness, withmckel 
CARRIAGE AND HARNESS MANUFACTURINO. ' ELKHART INDIANA, 1 with 



1 60 

INsttMNCB ! AGAINST· WSS • OR : 
DAMAGE • 

TO : 
PROEN,RI'Y ! 

LOSS·Op·IJfB ! 
AND -

INJURY ! TO' PERSONS i 

The Keep of a Horse 
will SOOT} d o u b l e  
his original cost 
and t.he expense 
win continue as 
long as he lives. A 
WI NTON 

MOTOR 
CAR RIAGE �;�I�I�Il�" costs notbIng to iI; keep and can be 

Price $1.200. No Agents. �fi
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eriencect. Can be stopped or started in a sec-

���e:.
n � ��� f�gg!��1�,::'� will. Hydro-carbon 

T H E  W I N T O N  MOTOR CARRIAGE CO . .  C l eveland, O h i o .  
Eastern Department, 1 20  Broadway, New York City. 

CHARTER Gaso l ine Engine 
USEn ��\����� F O R  ANY P U RPOSE 

Stationnries, Portables, 
Engines and Pum-ps. 

IIY'" State your Power Needs. 

THE WEISS DRILL CASE 

" P TRADE M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T .  
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namOB. Motors. Apparatus, Arc Lamps, Sockets, nracke 
eLS. Cars, StatIOns, General Decoration, etc. Sample 
bottle, by mail. for 25 cents. 
T H E  AMER I CAN PEG A M O I D  CO.,  3 3 9  B'way, New York. 

OVER 25,000 IN USE. 
E A S I L Y  PUT O N .  H A S  PROVED PERFECT 

AND RELIABLE. FU LLY G UARANTEED. 

Coasting becomes so safe and easy you do it 
every chance you J[et. Your feet on tbe pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coosting. You can adjust it to 
!Jouy make of cycle. 

Our Acetylene Bicycle Lalnp is superior in 
construction to any made. 

Illustrated pampltlet QiviWJ cUtailed 1;n.formatilm 
rega7'd,ng BrakP. and Lamp, sent on application. 

E C L I P S E  B I CY C LE CO.  
Box X ,  ELmRA, N .  Y. 

J t ieutifit !mericau. 

i�==��=�=��-;::;::::=:-:;::-::::ll H I  G H GRADE FOOT POW ER LAT H ES 

TH E  COL U M B IA B E VEl G EAR w .  P .  DAV IS. ROCHESTER. N. Y 

CHAINLESS has won the lead­
ing place among bicycles be­

cause its work on track and road 

has been equaled by no other wheel, 
because its mechanism is protected 

from wear and tear ; because it 
saves time, strength and expense 
for repairs ; because road and weath­

er conditions do not affect its ease of 
running ; because it is the cheapest 
in the end. New models greatly 
reduced in weight and improved 
throughout. Price, $75.  Col umbia , 

Ha. tfol d ,  Stormer a nd Pennant chain 
wheels cover t:le widest range of I�!!!::;�������=======!!!!!!J pattern a nd price and embody every 

improvement possible to the chain type. Prices $50, $35 ,  $30, $25 .  COLUMBIA 
COASTER BRAKE $5.00 extra when ordered with new machine. 'Ve attach this 
brake to bicycles already in use fit reasonable charges. 

American Bicycle Co., POPE S'ALES DEPARTMENT, 
H A RTFORD, CONN. 

Columbia and Stormer catalogues free of any Co:umbia or Stormer dealer, or by mail for 2C., stamp each. 

T H E  B U F FA L O  C A S O L E N E  MOTOR. 

THIS cut shows our four 
cylinder, � hor se  
power. nou-vibrating. 
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to be tbe most practical power 
in the market. occupying a 
space uf 1� x 20 Incbes, manu­
factured upright or horizon­
talj wei�ht 175 pounds. We 
build from one to eight horse 
power. For vehicles, boats 
and light stationary work, 
we can prOve superiority. 

IT Send /0" Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 

Dewitt and Bradley Streets, Buffalo, N. Y .  �� Acetylene Burners. 
Samples. }4 to 1 foot. 25c. eacb. 

A new burner forSTEREOPTICONS. 
Highest C. P. possihle. 

State Line Talc Co. ,  Chattanooga, Tenn.  

New \-ork. 

Nickel·plated, 

2S cents. 

AG��TS WAN nD. -8���ED 

Perfection Electric Alarm C lock. 
A �reat improvement over the 

ordinary alarm clock. Rings un­
til y·ou get up and stop it. 3-lncb 
silver-tonod bell. Bal tery lasts 
12 to 18 montbs. Higbly orna­
mental and effect.ive. lIT Send. 
for Ci'rcular and Price List S. A. 

THE J. J O NES & SON CO.  
6 4  Cortlandt Street, New Y o rk. 

CAPE NOME, CAPE YORK,� .......... �· 

........ ----.., S1. MICHAEL, DAWSON 
A N D  A L L  P O I N T S  O N  T H E Y U KON R IV E R  

I> I � E C T. 

METHODS AND INSTRUMENTS USED 
in Astronomy.-An illustrated description of tbe tele­
scopes in the Lick and PariS Observatories 6 illustra­
tions. SCIENTllnc AM �RICAN SUPP:LEMENT 1 I ·.!U. 
PrIce 10 ceuts. For sale by Munn & Co. and all news­
dealers. Send for new 1097 catalogue. 

1L H. P. Full size blue 
/tJ workinJl druwinlls 
structions, 50 '0pnts. 
xa:-}�f:iu$;e�d:��

l
h' 

enJ;tine. E u r e k a  
Works, Sullivan, 

SEN�ITIVE LABOR A.TOEW BALANCE. 
By N. Monroe Hopkins. Tbis "built-up H laboratory ����t�� �i
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by any amateur skiUed in the use of tools, alJu it will 
work as well as a $125 balance. 'rbe arttcle is accom­
panied by detailed working drn,wings showin� variuus 
stages of the work. '1'his articlf}, is contained In SCIEN­
Tunc AMERICAN SUPPLEMENT, No. 1 J 84. Prtce 10 
cents. For sale by l\iUNN & Co .• 361 Broadway, New 
York City, ot' any bookl'leller or newsdealer. 

BALL BEARING AXLES AND RUB-
ber Tires.-A paper read before the Carriage Builders' 
National Convention, Philadelphia. October, 1rol, show­
ing the advantage to be derived from the use of ball 
bearings anLi pneumatic tire.3 in road vehicles. Con­
tained in SCIENTI1i'IC AMERICAN SUPPLEMENT. No. 
H!t'.! . Price 10 cents. '1'0 be bad at tbis office and from 
all newsdealers. 
--����������� ����u� 

:!f Ube illustrates t h e  most 

� :rs I fashionable designs 

4Q U e ofladies'diminuti� 

* watches, In exqUl-

4Q site iridescent and � :rs It dull enamels. in col­• 00 or har�o
.
ny with the 

i p r e v a i l I n g  d r e s s  
colors ; also all the

J gold. silver and other metal cases. The Blue 
Book will be sent free on application. ; New England Watch Co., 37·39 Maiden Lane, N.Y. 

..������" 

WE have been � 
obliged to .. � 

?ur mechanical plant 50% 
In order to meet the ........ 

FOR 

Smith Prtmitr 
CyptWrittrs •••• 

This simply means I of Smith Premiers mOrt usus I 
everywhere. 

Prtm!�r popularity grows .. 
daily .... 

S E N D  "OR ILLUSTRATED CATALOGUE. 

Smitb Prtmiu Cvp¢writ¢r £0 
Syracust, n. Y •• u. S. Jf. 

SAVAGE Hammerless Magazine Rifle cn:J'Fw.;:��:'t���� 
ijl". CI'S Can be placed jnst wbere 

you want them j will never 
slip but may be instantly re-
1eased. Drawers Supporters, 

S M O K E L E S S  

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

The most reliable and safest rifle ever 

manufactured. Shoots six different cart­
ridges adapted for large and small game . 

IT Write for DescripUve CatalO(fl.!e A. 

SAVAC E A R M S  CO. 
UTICA, NEW YORK, U .  S. A.  

DEN I SON ELECTRIC CO. NEW HAVEN. CONN. U, S.A. 
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1 trousers. By mai I, 2Oc. tbe 
� pair. W"" Catalogue showinl{1 � 

these and. other noveLties, free. 
American R i ng Co .. Box P. Waterbury. Conn.  

(l � al � s �IJ varietIes at lowest prlCes. Rest liaHroad 

l) Il:2
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O�rt?�,e��
o
ic:cl�a��es �a���: l Sewing :Uachines, BicycleEl, Tools. efc. Sav" 

Money. Lists Free. CHICAGO .st."AL.E Co .. CbicQ..IlO. l it  

JESSOP'S ST E E LTHB\�\RY 
fOR TOOLS. S AWS E TC. W� .JES�OP & SONS L:2 91 JOHN 5T. NEW YORK· 

PRINTING INKS 
'[1be SCIENTIFIC AMERICAN i s  printed witb CHAS 

I1:NEU JOHNSON & CO.'8 INK, Tenth and Lombard 
St� .. Philadelphia, and 47 Rilae St .. opp. DUDe. New Yor. 


