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CALIFORNIA RAISIN CULTURE. 

The city of Fresno, California, with a normal popu­
lation of 20,000, contains in the season 45,000, al l  work­
ing from daylight to dark, pugaged in cutting, drying, 
packing and shipping the crop of raisins. The soil 
com L ;ued with certain essential climatic peculiarities 
makes the region particularly adapted to the growth 
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of the native grape. For eight months of the year rain 
never falls. '],he warmth of the soil absorbed i n  this long 
period of sunshine imp,nts to the fruit that excess of 
saccharine quality which it reqnirps, while the curing 
and drying of the grapes in the fields is perwitted by 
the prolonged hear. Added to these ad vantages is an 
inexhaustible supply o f  water for irrigating, drawn 

Raisin Vineyard in January, After Pruning. 

Picking and Drying Raisins in the Field. 

Packing High-Grade BaiaiwI. 
�lIE RAISIN INDUSTRY OF CALIFORNIA. 

[- $3.00 ,� YE.-\R. 8 CENTS"" COPY. 

from the high Sierras, under the perfect control of the 
vineyardist and rendering him independent of drought 
or abbreviated rainfall at all times. 

The raisiil industry, up to within twenty-five years, 
was a wonopoly of Southern Europe and the chief de­
pendence of a great population. That in so brief a 

(ContinllPd 011 page 8.) 

Raisin Vineyard in March. 

Stemming and Grading Raisins. 

Packing Seeded Raisins. 
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RETROSPECT OF THE YEAR 1900. 

If it be tried by the test of the number and iutrinsic 
value of the scientific discoveries and mechanical 
achievements that have been recorded during the past 
twelve months, the year which has just drawn to a 
close must be written down as one of the least con­
/Spicuous in the last and most brilliant decade of a not­
able century. Not since we commenced to give our 
annual review has there occurred a year so barren of 
sensational developments either in .. art, science, me­
chanics, chemistry or manufactures;" for even in re­
gard to the last named, it must be admitted that our 
phenomenal prosperity is merely the steady setting of 
a flood tide, which was running in full volume when 
last we heard the bells ring out the old, ring in the 
new. 

THE TWELFTH CENSUS. 

Among the many evidences of our growth and pros­
perity furnished by the record of the year, none is 
1II0re significant than the figures of the twelfth censu�, 
which show that the population has grown frolll 

63.069,756 souls in 1890 to 76.295.220 in 1900, a gain of 
13,225,465 or 21 per cent in a siugle decade. 

OUR EXPORTS. 

The invasion of foreign markets by American ex­
ports, which was such a marked feature in the com­
mercial record of the year 1899, has been carried on 
with increasing vigor during the past twelve months. 
Grat.ifying as was the total volume of our export trade 
for that year, it has increa8ed no less than 28 per cent 
during the past twelva months, the value of the total ex­
ports of manufactured articles fOl'1900 being$433,851. 756. 
A comparison of the beginning with 'the end of the cen­
tury shows that whereas imports for home consump­
tion into the United States for the year 1800 were 
$52.131.891, at thc close of the centnry they have grown 
to $685,441, 892, an increase of 1.215 per cent, while the 
tot.al exports have risen frolIl $31.840903 to $1, 293,931,-
222, an increase of 3,681 per cent. An examination of 
the netails of our exports of manufactures shows that it 
is in Ulan ufacturing and exporting metals that. we are 
chipfly dist.inguished. The hist.ory of nations proves 
that groups of people frequenr,]y excel greatly in certain 
specified industries, and the growth of our exportation, 
as w ell as of our domestic production of manufactures, 
seems to point to the fabrication of metals as being 
our most successful line of work, especially at the pre­
sent time. In 1889, manufactures of metals formed 
less than 20 per cent of our tot.al exports of manufac­
tures, whereas in 1900 it is nearly 50 per cent. A most 
interesting fact developed by an examination of our 
export figures is that t.he European countries in which 
manufactures have long been established, furnish as 
satisfactory a market for our manufactured goods as do 
the countries where mll.nufacture has not yet been 
largely developed. 

EXPOSITIONS. 

France has left its llIark on the closing year of the 
century by an Exposition which was conceived on the 
broadest lines and carried out with characteristic 
splendor. 'I'he official statistics show that the Exposi· 
tion was a success, fifty million persons having' passed 
through its gates as against a total of slightly over 
twenty·fi\·e million in the Exposition of 1889. The largest 
attendance on any one day was 600.000, and the total 
cost i� estimated to have been somewhere between 
$40,000.000 and $60,000,000. Out of a total of 75,531 ex­
hibitors, 42,790 received awards. The United States 
ohtained 1,981 awar<,ls, of which 220 were grand prizes, 
486 gold medals and 583 silver medals. Of the foreign 
exhibitors from the leading nations, the United St,ates 
w<,rf' by far the most numerous, ·the total number being 
6.674 as a.gainst 3,188 for [taly, 3,113 for Russia, 2,686 
for Germany, and 1,688 exhibitors representing Great 
Britain. 

In this country work has been prosecut.ed with COIll­
mendable dispatch upun the Pan-American Exposi­
tion at. Buffalo, the advanced state of the construction 
at the opening' of the new year giving substantial 
promise that this original and hi�hly artistic concep­
tioll of the arch itect. allli land.cape gardener will be 
fully completed by the time set for the formstl openiug. 

CIVIL ENGINEERING. 
Undoubtedly the most important work in contempla­

tion under the head of civil engineering is the proposed 
isthmian canal to connect the Atlantic and Pacific 
Oceans. During the year what is known as the Presi­
dent's Commission has completed its labors and pre­
sented a report in which it is unanillJously recolll­
mended that the Nicaragua route be adopted, the 
scope of the whole scheme being enlarged to include 
It depth of 35 feet throughout, with duplicate locks, 740 
feet, by 84 feet, by 35 feet in depth. 'l'he total cost has 
been ruised from the original estimate by Menocal of 
sOlllewhat over $60.0011,000 to a total of $200,540,000. 

The year r as seen the opening of the Chicago Drain­
age Canal, 34 llIiles in length, by which t.he drainage 
of the city has been diverted fmm Lake Michigan to the 
MiSSissippi River, and the Chicago River has been trans­
formed from a great open sewer to a stream of fresh run­
ning water. Another problem of far-reaching import­
ance is the question of deepening and enlarging the Erie 
Canal. Early in the year Gov. Roosevelt strongly in­
dorsed the recommendation of a special committee on 
canals of this State, that the system be enlarged to ac­
commodate boats of 1,000 tons burden, and that the im­
provf'men ts be pushed to com pletion at a cost of $62.000,-
000. Special interest artache,; just now to this su bject, 
because of the recent complet,ion of the Soulanges Canal, 
which has been under cOllstl'uetion for seven years and 
has cost, $5 2'0 000, an event which marks the completion 
of the last linl. in the chain of improvements by locks 
and cauals of the St. L'lwrencl:' Riw'r on the Canadian 
side, the immediate result of which is that vessels 255 
feet in length a nd of 12 to 14 feet draught and 2,200 tons 
capacit.y can now pass from the Lakes to Montreal. 

Work upon the Croton dam has been prosecuted 
steadily Iwd the st"ucture is now well above the original 
bed of the river. The prospects are that by the close 
of next Yl'ar thi�, the greatest dam of its kind under 
constru('tion, will be completed, Another important 
scheme of the kind is the Wachusett dam for the sup­
ply of the city of Boston, which, while not 80 loft.y or 
massive a structnre as the Oroton dam, will serve to 
impound a larger volume of water. The work of stl'ip­
ping the surface soil aud digging the drainage for the 
dam foundation is now well under way. Work has 
been actively prosecuted during the year upon the 
great Nile darn and barrage, on which some 25,000 men 
are employed. The foundations are now laid, and the su­
perstructure is growing rapidly to its designed level. 
These magnificent works will render possible the irri­
gation of a vast area of the fertile Egyptian valley 
which hitherto has of necessity lain idle. 'rhe great 
Simplon tunnel through the Alps is progressing as fast 
as men and plant can be crowded upon the work. 
The total. penetration at the preOlent time is about 
20,000 feet, and about 12,000 feet of the tunnel has been 
fully completed. 

The construction of the East River Saspension 
Bridge has made fair progress during the year. The 
anchorages have been cOlllpleted,the two main tower!! 
have bel:'n carried to their full heilrht, and. the saddles 
placed in position ready for: the cab le!', th� '

preparatory 
work for the stringing of which is now under way. 'I'he 
construction of a third suspension bridge over the East 
River has bepn authorized and the pla.ns drawn up. 
It will be of 1,500 feet span and will be erected near, and 
approximately parallel, to the Brooklyn BridgE!. 

The most notable bridge to be opened was the hand­
some Alexander Bridge at Paris, while in this country 
another magnificent britlge has been add.ed to the mauy 
that span the Mississippi Ri vel'. This is a st.eel railroad 
bridge of the typical AllIel'ican pin-connected type which 
forms the crossing of the Davenport, Rock hI and, and 
Northwest. Railroad. 'Vith its approaches it has a 
total length of 3.157 feet. Anothel"illlportant piece of 
bridge work was the reconstruction of the famons 
Kinzua Viaduct, one of the most lofty structures of its 
kind in thE> world. The new viaduct replaces an iron 
bridge erected in 1882. It has a length of 2.100 feet, 
and the base of the rail is 301 feet 6 illches above the 
normal level of thf' Kinzua Creek. Mention should also 
be made of the strengthening of the historical canti­
lever railroad bridge across the Niagara Gorge, which, 
ill the lapse of time had become inadeq Ilate to carry the 
increased loads of model'll railroad traffic. During the 
summer the Secretary of War accepted the final plans 
for the proposed memol'ial bridge to be built across 
the Potomac at Washington. This truly magnificent 
structure, shoulll it ever be built, will take rank as 
one of the finest efforts of the engineer·architect on 
record, and as a .. tribute to patriotism" will worthily 
COllllllellJOrate the llIen who have heen distinguished 
in the foundation and development of t.he republic. 

ME CHANICAL ENGINEERING. 

In the field of mechanical engineering, the subject 
Wlhich gives promise of attracting most attention in 
the immediate future, at least in the field of stearn en­
gineering, is the development of the Rteam turbine. 
Opinions Ulay vary as to the value of its perforlllance 
when installed in such boats as the " Tnrbinia" and 
the " Viper," with which trial speeds of 32! awl 37 
knots an hour were accomphebed; but wheu it COUles 
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to be shown that there are turbines which under test 
have shown as Iowa consuUlption of stearn as the best 
forUls of multit=le·cylinder reciprocating engines, it 
must be admitted that onr present standard type of 
stearn engine has a most formidable rival in the field. 
In recent trials, the 500 hOl'se power Parsons turbine, 
constructed by the Westinghouse Machine Com­
pany, developed at full load a stealll economy of 16'4 
pounds per electrical horse power per hour, and of 
22 pounds per electrical horse powel' per hOIll' at 
oue-quarter load. The turhiue has proved its sppcial 
fitness as a direct-connected drive in electrical power 
and light stations, and it is possible that the present 
year will see it applied to passenger ships of 1,000 to 
2,000 tons displacement. 

A modification of the stearn engine which excited 
considerable interest was that described in a paper by 
Prof. E. Josse at the Centennial Anniversary of the 
Royal Technical High School at Charlottenburg. 
This consisted in a process for increasing the efficiency 
of stearn engines by utiiizing the heat of the exhaust 
stearn for evaporating a liquid having a lower boilin� 
point than water. In the case of the engine described 
sulphurous acid was used; and the professor stated 
that a typical componnd engine of modern constrnc­
tion which developed 34 indicated horse power under 
a steady load, showell with the sulphurous acid attach­
ment an increase of 56 \IeI' cent in horse power for the 
same steam con!'umption, the steam consumption being 
reduced hy the auxiliary attachment from 18'96 pounds 
to 12'13 ponnds per indicated horse power. DIll'ing 
the year the work of installing the 6,000 horse power 
engines and dynamos of the great power house of the 
Metropolitan Street, Railway Oompany has been satis­
factorily carried forward, while the Broadway cable 
line has been relaid entirely with 107· pound steel, and 
the necessary changes in the superstructure of, both 
this and the Lexington Avenue line for the change of 
power from cable to underground trolley have been 
completed. Another mammoth power house, with an 
estimated capacity of 100,000 horse power, is being 
erected at Seventy-sixth Street and East River, for 
supplying current to the Manhattan elevated railways 
of this city. A trial train has been tested with good 
results, and it is expected by the close of the present 
year the whole of this system will be electrically 
equipped. The development of the gas engine, e/S­
pecially in the direction of larger sizes, and the prac­
ticability of utilizing furnace gases, is concentrat.ing at­
tention upon the possibilities of the gas engine as a 
direct rival of the steam enginc and water power. A 
recent re\'iew of the comparative cost of the three sys­
telns has shown that the best results actually recorded 
for water, steam and gas power give for the first a cost 
of $6.25 per hour per annullI ; for the second, $20 per 
huur pel' annum: while in Germany, with gas engines 
using fum

'
!!,ce.' gas, the lowest estimated cost is $20, 

and in England, with the use of the producer gas, the 
lowest est,imated cost b $25 per hour per annum. The 
water turbine is. to day the cheapest of our prime 
movers, except wlwn the first cost of the hydraulic 
plant is heavy or the transllli�sion lille exceeds a cer­
tain length, when the difference in the relative cost 
of the three powers gradually disappears. 

The water tube boilf'r in a variety of forms continues 
to demonstrate it� �upel'iority fOI' certain classes of 
work, and although it may seem to have been some­
thing of a failure iu the British navy, the result of the 
present searching inqniry which is being made by a 
special board wili doubtless de\'elop the fact that the 
failure has been more one of handling than of de�igll 
or construction. The Scotch boiler still maintains its 
ascendancy in the merchant marine, and, whl:'re it is 
associated with heat at forced draught, it shows an 
economy of fuel which cannot be approached by the 
water tube type, as witnessed in the daily record uf 
the Hamburg-American liner ,. Deutschland," where 
the consumption of fnel per indicated horse power per 
hour for the main engin!'s has fallen to 1'33 pounds. 

ELECTRICITY. 

Iu the electrical world progress has been made chiefly 
along familiar and well established lines. Considerable 
advance has been made ill telephony and telegraphy, 
and more particll\.arly that branch of the latter which 
is associated with the name of Marconi and his fellow 
workers. Marconi's efforts have been dLrected more to 
synchronizing his mt'ssages and <,oBstructing a trans­
mitter, the messages fl'om which can be recorded only 
by the apparatus which has been tuned to receh'e 
them, and he appears to have sllClcessfully solved the 
problem. The Pollak· Virag ra!,i I electl'ic and photo­
graphic telephonic system is I't'portt'd to have gh'en 
phenomenal results, notably in a tf'�t between Berlin 
and Of en· Pest, when a mf'ssage of 220 words was tran,· 
mitted in nine seconds, the development of the sensi­
tive paper requiriug between 4 alI(I 5 minutes. AlI­
other m ost important development is to be re('onied in 
Dr. Pupin's system of long distance telephony, in 
which, by the introduct.ion of induetance coils, it is 
possihle to make an extraordinary in('rpase in the dis­
tance OVf'r which telf'phonic messages lll:l�' be sent. 
Dr. Pllpin estahlished thp {'orrf'ctrlf'S� of his theories 
uv weant! of 250 IIliles of artificial liues arranged wi�h 
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inductance coils. Another notable contribution to 
telegraphy is that of Donald Murray, an Australian 
inventor, whose high-speed page-printilJg telegraph 
has shuwn a capacity, with the Morse telegraphic 
key, of 50 words, and using the Phillips cude, of 65 to 
70 words per minute. '.rile Paris Exposition served to 
introduce to the public the Poulsen telephone, in which 
magnetic pulsatiolls are caused to act UpOll a steel wire, 
and the magnetization as thus effected is couversely 
caused to act upon the telephoue receiver and to re­
produce the original sounds. 

During the year the work of utilizing the water power 
of the world has beeu proceeding apace. The 50,000 
horse power plant at Niagara is being exactly d upli­
cated by the construction of a second 50,000 horse 
power wheel-pit on the opposite side of the canal. 
There is nearing completion at Massena, N. Y., an­
other of these vast hydraulic electrical enterprises. As 
Inuch of this plant as will be completed next yeal' will 
have a capacity of 37,500 horse power, and the exten­
sion which is immediately to be made will bring up 
tile equipment to 75, 000 horse power. Another great 
plant of the kind is that which is known as the Sault 
Power Canal, where a vast power house 1,400 feet 
long is being constructed, in which 60, 000 horse power 
will be developed on 320 turbine wheels. In this con­
nection mention should be made of the hydraulic 
8�·stem of air compression, which is nothing more or 
less than a modern development of the ancient Catalan 
flll'llace water blast. Several plants of the hydraulic­
pneumatic type are in course of erection, in which air 
pressures will he developed of from 25 to 85 pounds 
per square inch, the depth of the shaft in one case 
being 203 feet and the diameter of the compression 
pipe 13 feet. 

During the year some most Important electrical trac· 
tion schemes have been either commenced or com­
pleted. The 1I108t notable of these is a $35, 000. 000 con­
tract which was let early this year for the constnH'tion 
of 20 (uiles of 8ubway and tunnel in this city. 'rhis 
is by far the largest contract of the kind ever under­
taken, and when the work is cOUlpleted, which will be 
in about four years' time, New York will possess the 
most perfect rapid-transit system in the world. The 
year has seen the opening of electrically-operated un­
derground railways in London and Paris. both of which 
have thus far proved to be an unqualified success, 
while at the close of the year comes the announcement 
that th", celebrated Metropolitan Underground Rail­
way, of London, is at last abolishing its steam locomo­
tives and substituting electric traction. 

TRA�SPORTATION. 

SO great has been the increase iu the application of 
electricity that much that might have been said under 
the bead of transportation has been anticipated under 
electrical tracrion. 'rhe steam railroa.d, of course, easily 
maintains, as it will long maintain, its position as the 
chief method of long distance tramportation. The 
total length of our railroads is now 190.833 miles, an 
increase for the year of 3,981 miles. Great as were the 
locomotives aud cars ill 18!J9, they have increased in 
HlOO, until the heaviest locomotive no w weighs 125 tons 
and has a net hauling capacity on the level of 10 miles 
an hour of 7847 tons. 'I'he Paris Exposition brought be­
fore the public a certain number of "freak " locomo­
tives, but on the whole the designs were of gl·eat merit 
and showed that the Ilational types of locomotives al'e 
gradually approaching a common standard. Thank� 
to the Camden and Atlantic City trains, the credit of 
running the fastest trains in the world is still due to 
this couutry, although the French railroads have the 
greatest total nUlllber of long· distance fast expresses. 
'rile Camden-Atlantic City trains are run at a speed of 
64·3 Illiles an hour. The fastest long distance train in 
the world is the Orleans and Midi train from Paris to 
Bordeaux, which covers a distance of 4S6.J.4 miles at a 
�peed including six stops of 54 13 miles an hour. But 
iittle has been heard of the stea.lll electric locomotives 
of French design, and it is likely that. even less will be 
heard in the future. Experience dllriug" the year with 
the compressed-air cars which are being run on cross­
town lines in this city has not been �uch as to give any 
emphatic promise of the extension of this system in the 
future, although we believe that the Hardie cars which 
are at present employed are gi\'ing fair satisfaction. 
Experilllents are now being carried on with a mper­
heated water motor of improved design, in which, in­
stead of taking steam from the top of the hot water 
storage tank, hot water is taken from the bottom of 
the tank and expanded into stearn in the cylinders. 
No records of the tpsts of this motor, which are be­
in!! llIade on a. Ne w York suburban line, are yet avail­
allie. A somewhat ambitious attempt to produce a 
satisfactory sin!!le-rail suspension railroad is the struc­
ture which has bpen built through the W·upppr Valley 
hetw een Barmen and Elberfeld, Germany. This is a 
double track plevated road, with cars 811spended from 
electric trucks. The motors are of 36 horse power. 
ancl the hlaxilllulll speed between stations is to be 25 
!LlIles an hour. 

BIcr "J<� AND AUTOl\IOBILE. 

There is e'':,: bat the so-called bicycle craze is 

J cieutific �mericau. 
over and that this most useful device has now taken 
its place at! one of the regular means of transportation 
and as a source of healthful recreation when used with 
proper di"cret;on. Ir, has evidently reached its stand­
ard form as to geuerai proportions and details, and 
we must look for novelties henceforth in the direction 
of the motor Licycle, which is ['robably destined to 
enjoy a fair llJeasure of popular Javor. '1'lIe develop­
IlJeut of the autollJobile proceeds apace, the im prove­
llJents being in the direction of reduciug weight and 
giving increased rigidity where experience has shown 
it to be needed. Just now in this cuuutry the different 
varieties of steam-dri ven au tomo biles seelll to be exci ring 
llJore interest than auy other type, although it is likely 
that the different fonus of motors (electric, gas and 
steam) will each have their own partieular sphere of 
work, the electrically-driven automobiles being popu­
lar for city and suburban use, and the gas and stealu­
driven machines for country use alJd extended tour­
ing. The efforts of the builders of electric autollJO' 
biles are directed to the improvement of storage bat· 
teries in the way of reducing the weight and increas­
ing the capacit5' ; aud the indications are that in the 
near future electric automobiles will be on the mar­
ket which will have a capacity of from fifty to seventy­
five miles at a single charge. The gas-driven machines 
have the ad\'antage in radius of action over any others, 
while the makers of steam carriages are looking for a 
suitable condenser, which shall enable them to use the 
same charge for water continuously. 

NAVAL. 

The close of the year finds the U uited States navy 
occupying the same relative position amoug the navies 
of the world that it did twelve 1IJ0nths before, and in­
deed, if anything, our standing as the fourth in rank 
is somewhat strengthened. The settleluent of the un­
fortunate armor· plate controverdY has enabled the gov­
ernment to make contracts for the construction of no 
less than fourteen warships of the largest size in their 
respective classes, all of which have beeu illustrated iu 
recent issues of this journal. Among thpse vessels are 
included the five battleships of the "Georgia" and 
"Rhod e Island" classes, of 19 kuots speed and 15,000 
tons displacement. The six arllJOred cruisers of the 
"California" and "Mary laud" types are of about 
14,000 tons displacement and 22 knots speed, and three 
protected cruisers of the" St. Louis" type are 9,700 tons 
displacement and 22 knots speed. All of these ships are 
to be armored with Krupp steel, and they will carry guns 
of the 45 and 50 caliber type which have recently been 
tested at Indian Head with such splendid re�ults. Dur­
ing the year the "Albany," which was purchased during 
the war with Spain. has been completed and is now in 
cOlllmission, aud the battleship" Keu tllcky " has alsu 
been cOlllluissioned, while several of the new torpedo 
boat destroyers have either ueen completed or are get­
tin g ready for t,heir trials. The four new monitors 
and the six semi,plOtected 16%·kuot cruisers are still 
under constl'l1ctiou, and there is the same satisfaction 
in knowillg the objectionable features inherent in ves­
sels of both classes, in the way chiefl�' of their slow 
speed, are somewhat offset by the excellent quality of 
the armament which tbey will carry, the four moni­
tors each mounting a pair of lIew 12 inch guns, which 
lately showed at the proving ground a llIuzzle capacity 
of about 48.000 foot· tons. In a general survey of the 
navies of the world perhaps the most striking fact is the 
great increase which is taking place in the speed of a ll 
classes of warships. Among the smaller vessels the 
.. Viper" and the •. Cobra, "each propelled by Parsons 
turbines, etalld first with an official record of 36% knots 
per hour, the " Viper" haviug covered a mile at 37'1 
knots per hour. Eighteen and 19 knots have come to 
be the accepted speeds for battleships, while 23 knots 
is the speed required in the modern arlllored emisers. 
The protected cruiser seems to have fallen quite into di�­
favor, and all vessels of the cruiser class are now pro­
tected with a belt of armor at the waterlinf>. In spite 
of the comparative failure of the" Belleville" boilerin 
the British navy, it is likely that the water tube hoiler 
as such will be used exclusi I'ely on all future war· 
ships. 

MERCHAi'O'l' MARINE. 

In the annals of rhe memhant marine the closing 
year of the century will be melllorable for the truly 
spien,lirl perforltlance of the gr<'at lillers which ply be­
t\veen the old and the lIew worltl�. WiJatever may be 
said of the folly. the cost and the risk of runnillg at 
speeds of 22 to 24 knots per hour across the Atlantic, 
there is no question that the general public is deeply 
intPre,;ted in such performauces, and that the traveling 
public patronizes these fast vessels. The notahle ship 
of the year has been the Hamburg-American liner 
.. Deutschland." which commenced to make new 
records on her maiden trip and was the first to main­
tain a speed of 23 knots an hour from port to port. 
The fastest passage mane by this vessel was an east­
ward trip from New York to Plymouth, the VO\'­
ag-e being made at the rate of 5 days, 7 
hOllrs and 38 minutes, at an average speed 
of 23·36 knots an hour. The average indicated 
horse power of the whol,. trip was R6.913. flnn the 
consumption of coal including the auxiliaries of 1·45 
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per horse power per hour. Two fast steamships are 
building for the North German Lloyd Company, one 
slightly slllaller than the ., Deutschland," but de,;igned 
to be a bout the same speed, and the other to be about 
706 feet long and to have 3 8,000 horse power and a 
sustained sea speed of 23·5 knots. There is also good 
reason to believe that one of the English companies 
has also under consideration a pair of fast ships with 
which an attelupt will be made to win back from the 
Gerlllan COJlJ panies the distinction of owning the 
fastest ships ou the Atlantic. As distinct from these 
fast vessels there are being placed upon the Atlantic 
in increasing numbers ships of the •. Pennsylvani>l," 
.. Cymric," and" I vernia" type, vessels of over 20,000 
tons displacement, llIoderate speed, and large cargo and 
passenger capacity. There is no doubt that each type 
has its spbere of work and t,hat neither type will be­
come predominant to the exclusion of the other. 
Although the coastwise and lake shipping of the 
U Ilited States is enormously prosperous, there is no 
evidence as yet of any great revival in our deep,sea 
shipping, the cheaper cost of construction and opera­
tion of the foreign ships making it impossible for the 
United States to compete successfully in the deep· sea 
carryillg trade. The Subsidy Bill now before Congress 
would see m to be an absolute necessity to assist our 
shipping interests (at least in the early years of its 
struggle) in regaining its former proud position. 

AERONAU'l'lCS. 

The past year has been a notable one in many re­
spects in the field of aeronautics, where interest has 
bef>n greatly stimulated by the competition for the 
Henri Deutsch prize of $20,000 which has been offered 
for the best dirigible balloon. At the present tillle 
three balloons of this type are receiving their finishing" 
touches at Paris preparatory to entering the contest, 
one for M. De Santos·Dumont, another for M. Aime, 
and a third for M. Roze. The Santos-Dulllont balloon 
cousists of a cylinder below which is suspended (" 
trussed frame which carries the motor, the propeller 
and the operator. That of Roze consists of two cyl­
inders placed side by side in the same horizontal plane, 
with the operator's car suspended between them, the 
ascent and descent being controlled by vertical pro­
pellers operated from the motor that drives the hori­
zontal propellers, Milch has been heard during the 
year of the Danilew"ky lllachille, which has been built 
under the auspices of the Russian government. It 
consists of a vertical cylindrical balloon below which 
is suspended a series of contl"OlIing planes and the 
steering and propelling m ecbanism. '1'he inventor 
claims particular advantage in this type in re­
spect of controlling the ascent and descent, particu­
larly the latter. The greatest interest of the p'ar 
attached naturally to the Brobdignagian ballooll of 
Count Zeppelin, which is 38 feet in diameter and has 
the enormous length of 416 feet. In the latest trials it 
was shown that in a breeze of moderate strength, the 
inventor is able to control the vast structure, rising, 
descending, and perfofluing" various aerial evolutions 
with apparent ease ; but nothing was done, or has yet 
been done by any balloon, to show that it is possible to 
control an airship, whether of the balloon or aeroplane 
type, in every kind of weather, and propel it against the 
strongest winds. Progress in the field of aeronautics 
is "low ; but when we keep in view the enormous difficul­
ties of th'l problem, it is perhaps as fast as can reason­
ably be expect ed. 

l\IISCELLANEOUS • 

Lituitations of space prevent any extended reference 
to many events of the year which are of distinct im­
pOl·tance. Exploration, both Arctic and Antarctic, is 
beiug carried on or Pl't,je(�ied with a zeal alld liberality 
which has never before been witnessed. Peary is still 
in the fal' North engaged in establishing his line of 
cOIllIlIllIJieations. frum tile extreme outpoots of which, 
with a few chosen cUlllpauions, he will Illake his final 
dash for the pole. Tile int.repid explorer had met 
Sverd'rop, who has taken NaBsen's ship, the " Fram," 
into the AI'ctic seas. '.rhe latter is supposed to be 
now wintering ill ,Joues Sound, and it is supposed 
that Peary is willtering at Fort Conger. . 

Let­
ters have been received from Peary dated March 
31. WOO. in which he stated that he was in good con­
dition and thflt he wOllld push on from Conger in the 
hope of accomplishing his task by last spring, and 
making his return dlll'ing the past sUllllller ; these let­
ters were written to MI's. Peary, who has started to 
join her husband. Of the fate of Andree nothing is 
known ; the possibility of his return is now consi<1ered 
to be very slight. What is known as the Jemp .:'iforth 
Pacific Exped ition has started for the northeastern 
part of Asia for the exploration of the country north­
e::.st of AnlOor River. An expedition has been planned 
which, under the direction of Hen Vou Drygalski, will 
start at the end of Augnst, 1901. for the llIagnetic and 
meteorological exploration of the Antarctic regions: 
and the stealller ., Sonthern Cro,s," with Borchgrevillk 
and the survivors of the sOl1thern polar expedition, re­
turned during the year to New Zealand, with the illl­
portant announcement that the magnetic pole had 
been located. 
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A PYROTECHNIC FIRE·ALARM. 

A pyrotechnic fire-alarm torch which is e lectrically 
ignited, is an invention which we have selected this 
week for il l ustration. The inventor of the alarm is 
James C. Moore, of Philadelphia., Pa. 

In  a non-combustible shell a slow-burning mate­
rial is placed. On this shell a combustible cap is sup­
ported ; and in the cap pyrotechnic material is packed, 
which rests upon the slow-burning material of the 
shell. Within the torch thus constituted a fuse is ar­
ranged. The fuse consists of two metal lic strips form­
i llg  the terminals of an electric circuit. A fuse em­
bedded in the pyrotechnic material joins these strips, 
wh ich fuse becomes h ighly heated by the current. 

The torch. is secured to the roof of a building or in 
any place where it may be seen. The metallic strips 
are connected with push-buttons and thermostats d i s­
tributed throughout the bui lding. The circuit is com­
pleted either manually by means of the push-buttons, 
or automatically by means of the thermostats when 
the temperature becomes excessive. 

When the circuit is thus completed, the fnse is heated 
to redness, the pyrotechn i c  material is exploded, there­
by forcing the cap off the shell and igniting the slow· 
burning material. 

• Ie I. 
METHOD OF CONSTRUCTING WOODEN WATER-PIPE. 

'rhe  accompanying two photographs i l lustrate an in· 
stallation of wooden pi ping for carrying water to a farm 
for driving a mill, and for pumping, by hydraul ic 
means,. a supply for nine different farms, the most 
d istant farm being 3,000 yards away, whi le  the height 
above the pumping engines is  200 feet. The piping 
was erected upon the estate of Mr. Harry Buddicom, 
an engineer in Wales. It was constructed by three 
men at the rate of 15 yards per day. All the tools 
for bu i lding it were made by the carpenter and 
blacksmith employed upon the estate and cost only 
$10. The pipe is in t;vo len gths. 
The section shown in the second 
i l lustration crosses the va l ley and is 
80 yards in length, whi le the other 
photograph i l lustrates the section 
that runs from a tan k at the top of 
the hi l l  to the mil l  wheel at the 
bottom, a d istance of 120 yards. 
The total cost of bui lding the  pip­
ing was less than half of what it  
would have been had cast iron pipes 
been employed, 

J titutifit jmtritJu. 
then taken to the point where the pipe finished, since 
they were required to complete the pipe. The re llJain­
ing 16 pieces of segments were all rabbeted at one end, 
so that when fitted together they were readily driven 
tightly into an iron ring or the end of the iron pipe con .. 
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necting with the mill. When this was accomplished 
there was a piece of pipe, the joints following spirally 
round the circumference, beginni ng with the first 1 foot 
long and ending w ith the last segment next to it, 16 feet 
in length. Our first illustration will  comprehensively 
convey the idea as to how this principle was carried 
out, by the varying lengths of the  segmen ts. 

When the p ipe had been com menced, the core or 
expanding mandrel, w h ich constituted the center ing  
upon which the  pipe was b uilt, was inserted. This 
core had sixteen segments expanded by. means of a 
cone with a handle of s uffici ent length to clear the last 
segment. The core when it was contracted fitted 
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loosely into the pipe and had a tail so that it could 
be kept true with the bore of the pipe. About six feet 
in front of the core was a disk with a coil spring ad­
justed around it, which was supplied so that a segment 
could be inserted in its place between the disk and the 
spring which serves to keep it in position. The man­
d rel was then brought opposite the shortest segment and 
expanded. A segment was slipped in, the band fastened 
round, and as it  was tightened the core contracted 
so that the segment slipped easily into its proper place. 
When the tightener had sufficiently tightened the 
hoop-iron band, the exterior surface of the p ipe 
was rendered as smooth and as true as if it had 
been turned with a lathe. The core was then moved 
for ward a foot to the next butt joi nt, when the pro­
ce5S was repeated, and so on until  the end of the 
pipe was reached, when it was brought to a per­
fectly straight edge by means of the pi eces which 
were cut from the first segmen ts, This is one of 
the first instances of this system of construction in 
Great Britain, though it is common in the United 
States. 

• • • 
Ne", SystelD of Refuse Furnace. 

Among the d ifferent systems of refuse-consuming 
furnaces w hich are  now being tried in Europe, that of  
Veidenbrtlck and Wil ms, recently installed at Cologne, 
seems to h ave proved satisfactory. In this furnace, 
the grate bars are formed of setM of hol low cast iron 
tubes or conduits, arranged one above the other in  
pairs, the rear ends  being fastened together and made 
ti ght by asbestos joints. The air penetrates by one 
end of the system, traverses first the upper tube, then 
the lower. The extremity of th e latter is closed, but 
has a great n u mber of side perforations directed toward 
the top, by which the air escapes into the combust ible. 
To form the grate, a n umber of such sets of bars are 
placed side by side and united to an air chamber. If 

the grate is  large, the air cham ber 
is placed in the middle and two 
ranges of bars, one front and one 
in the rear, are ulled. The bars 
are someti llJes three feet in length, 
so that a grate six feet deep is t h us 
formed. The air chamber is con­
nected with a blower, etc. , which 
forces the air through the system. 
The air thus cools the bars and 
becomes itself heated, and coming 
out at a high tellJperature, it aids 
in the combustion. The bars, be­
ing kept cool by the air circulation 
are not as rapidly destroyed. After. 
some preliminary trials, four of 
these furnaces were installed at 
Cologne. The blowing fan was ope· 
rated by an electric motor. It was 
found, however, that the projection 
of dry air caused the burning of 
the d ust at too great a tempera­
ture, which favored the formation 
of scoria, and thus the air holes be­
came stopped u p. It was remark­
ed, howe ver, t hat the bars remained 
cold. Some experilllents were tried 
in which steam was introduced into 
the tubes, and these succeeded so 

The pipe is 10 inches in diameter, 
i nternal measurement, and was 
constructed of pitch pine segments. 
These had to be perfectly clear of 
knots. The circumference of the  
p ipe  contains  sixteen segments, 
each measuring 16 feet in length by 
1� inches i n  thickness. The ex­
terior surface of each segment i s  
mi l len, but  the i nside surface is left 
flat. At regular d istances of one 
foot, the pipe is banded with a 
length of h oop iron,  to keep the 
!'egments firmly in posit ion. The 
!'!'gments break joi nt  evenly from 
oue  end  to the other, and there is 
on ly one segment b utt jointed under 
each band .  The butt joi nts  are 
made tight w ith a short length of WOOD-PIPING-EXPANDING-CORE TIGHTENER AND PRINCIPLE OF CONSTRUCTION. 

. well that a steam system was sub­
stituted for the fa ns, consisting of 

common blind cord kept 
in position with two small 
wire nails. Each segment 
when driven home com­
presses the cord after two 
or three bands have been 
placed upon it. The pi pe 
is quite tight under a pres­
sure of 35 pounds per 
square inch, and it is al­
ways full of water. 

The pipe was construct­
ed as follows : First, 16 
segments, each measuring 
16 feet in length, were 
taken and cut in two pieces 
of graduated l e ngt h s  
That is to say, the first 
segment was cut in two, 
each piece of w h ich meas­
ured 1 foot and 15 feet re­
specti vely. Then the sec­
OIld segment was similarly 
divided, only this time one 
piece measured 2 feet and 
the other 14 feet ; the 
third segment cut into two 
pieces measured 3 feet and 
13 feet respecti vely, and so 
on until  the whole 16 seg· 
ments had been so cut. 
These 16 pieces of seg­
ments, varying  from 1 foot 
to 16 feet in length, were WOOD·PIPING--COl!rlPLETED SECTION AClI.088 A VALLEY. 

four tubu lar boi lers of the 
Dtlrr 8y�tem, each havin:.: 
a heat ing surface of 2, 158 
square feet. The systellJ 
has given excellent results; 
the grate bars, after 4,000 
hours' working, show IlO 
trace of usage, and the 
dust bu rned was of a ,'ery 

inferior qual ity, without 

the add ition of other COIll­
bustible. 

,., 
AN extensive botanical 

garden has recen tly bepn 
laid out at Dah lem, a v i l ­
lage wi th in  easy d istance 
of Ber l in .  which possesses 
some novel featu res. It is 
situated in very rou:.rh 
country, ant} u n ique ad­
vantage has been taken of 

this fact by reproducing, 
as far as possible, the 
natural scenery frOID which 
the various specimens of 
flora have been collected 
from al l parts of the world. 
By this means a 1lI0re COIII­
prehensive iuea is obtain ­
e d  o f  the n ative habitat 
of the plants and trees, 
and thp condi tions under 
which they thrive. 
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A WONDERFUL CLOCK. 

William L. Bundy, the inventor of the Bundy time­
recorder, has com pleted a most ingenious clock, on 
which he has been at work for many years. 

The clock stands nine feet h igh and is inclosed in a 
case of q uartered oak, carved and finished entirely by 
hand. The hour and minute of the day, day of the 
week, day of the month, day of the year, and the year, 
are told by the clock. The phases of the moon are 
given, and the �hape of the moon each day is shown. 
The clock also gives the seasons of the year, strikes the 
hour and plays a tune each hour, giving six distinct 
changes of tune and playing them consecutively. 

The mechanism of the clock sets in motion a small 
steam engine and dynamo machine. It also chimes the 
beliH placed around the dial at a quarter past the hour 
over and back once ; half  past, over and back twice ; 
and at three·quarters, over and back three times. The 
smal l figures-a band of  soldiers - i n  the . .  grotto " 
operate each quarter of the hour, and s imultaneously 
an . . old-fashioned sawmill " i s  set i n  motion, sawing 
through a log, the carriage returning rearly for an· 
other cut. '1'he wa ter can be seen running down the 
flu me. At the same time a bell i n  the dome at the top 
of the clock will tol l, cal l ing attention to the mill i n  
operation. Beneath the m i l l  i s  an artificial pond, con­
taining fish of different kin ds, frogs, turtles, shells, etc. 
There is also a boat floating among the logs on the 
surface of the pond. 

The ent ire mechanism is built i n  skeleton form, and 
every part is visible from the front and sides. The 
mechanism is driven wholly by the clock movement, 
operating the various sets of com plicated levers 
and cams. It has to be wound up once a week in five 
d i fferent p laces. 'l'he  wheels revol ve at a rate of speed 
varying from six hundred revolutions a minute to a 
revol ution once i n  ten thousand years. These wheels 
are operated in s uch a way as to make the calendar 
perpe t ua l , giving each month at its proper time and 
the correct number of days to each month, including 
leap year ; and the year changes correctly at leap year, 
when an extra day is added. 

That the sound of the m usic and ch imes may be 
heard, a panel is automaticall y  opened at the bottom 
of t he upper case when the m usic starts to play, and 
ill closed when the music ceases. A l t hough the m usic, 
the ch imes and the sawmill operate all  automatically 
on the quarter of the hour, they may be set in  motion 
at will by buttons on the outside of the case. 

Mr. B u n d y  began work on the clock in 1878, when he 
was in the jewelry b usiness in Au burn. He completed 
the upper part of it without the sawmill and pond and 
placed it. on exhibition in his store window. Then it 
was considered so much of a curiosi ty that for a long 
t ime i t  �as necessary to have a specia l detail of police 
to keep the crowd moving. Si nce t.hen he has entirely 
remodeled the clock and added the saw m i l l  and poud. 

• 'I '  • •  
A NEW INDUCTION COIL. 

BY PROF. w. C.  PECKHAM. 

When the discovery of the  Roentgen rays was an­
nounced five years ago, the ind uct ion coi l was i n  the 
condition in which it had been for many years. There 
had .  been no demand for its development. It was re­
garded as an instrument for the display of certain 
striking and beautiful electrical effects; but of l ittle 
value even for purposes of instruction. All that was 
very q u ickly changed. It was the good fortune of the 
wri t.er to have, at that time, in  the cabinet. of apparatus 
belonging to his department of i nstruction, a very fine 
coil made by the son- in-law and successor of the fam­
ous R u h m korff i n  Paris. He had also a 
very excellent series of C rookes t ubes re­
cen tly purchased to exhibit their beauti· 
ful phenomena, so that he could go i mllle­
d iately to work to investigate in the new 
field. The induction co i l  i s  the  best 
means of generating the X-ray and is i n­
d ispensable for transmitt ing  messages by 
wireless telegraphy. Its  i mport3,nce is  
greater now t.han it ever was before, 

D p to the time above a l l uded to, coils 
had been l imited to a spark length of  
about 15 i nches. 'I'here had been one 
remarkable exception,  the coi l made by 
Mr. Apps, and us nal ly  spoken of as the 
S pottiswoode coil. The total length of 
t h is  co i l  is 4 feet;  its extemal d iameter is 
20 inche8. The core of the pri mary is 44 
i nches lon g, 3 ·56 inches in  diameter, and 
i ts weight is  67 pounds. The pri mary 
was of copper wire nearly 1'" i nch in 
thickness. It  had 1 , 344 tums and was 
wou nd in six laYflrs 42 i nches long. There 
was another smaller primary, but it was 
not used for long sparks. 

The secondary coi l contained no less 
than 280 miles of fine copper wire wound 
i n  four sections, and forming a cyl inder 
37� inches long and 20 inches in  dia· 
meter. Two sizes of wire were used i ll 
the secondary, the outer sections at 

each end being of tbicker wire tban 

.§cieutific �tuetiClUI( 
the inner sections. The secondary contained 341,-
850 turns. With 30 cells  of Grove battery it  gave a 
spark of 42)1 inches, b y  far the largest spark of elec­
tricity artificial ly  obtai ned up to that time. This coil 
was made about twenty-five years ago, and is said to 
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be greatly deteriorated at the present time. Its p ro­
portions have been gi ven for the sake of comparison 
with those of the coils descri bed belo w. They are very 
different from the best practice now. 

Some seven years ago Prof. El ihu Thomson pu b-

SPARKS 32 INCHES LONG. 

7 
Hshed an accoun t* of his high frequency apparatus, by 
which,  with an al ternating current dynamo as an ex­
citer, he produced a spark 64 inches in length. Tho 
work of Prof. Trowbridge at Harvard U n iversity with 
his  enormous battery has been described i n  these col­
u mns. Hoth these experimenters employ an extraor· 
d inary source of power and obtain results which have 
not been equaled elsewhere. 

There have recently been exhibited in New York 
city two new and very remarkable induction coils. 
They are of the old pattern, but of new proportions, 
and give results which seem to demonst rate the claim 
of their designers that they are a very great ad vance 
upon their predecessors. Our i l lustrat ion shows the 
external appearance of the coils, for thev are mad e  ex· 
actly al ike. They have been made by Queen & Com­

pany, of Ph iladelphia, for the Japanese govern ment, 
and are to be used for wireless telegraphy. The larg­
est coil which this firm has hitherto built has bee n one 
of a spark length of 25 inches. Considerable experi­
mental work was necessary to de termine the proper 
proportion of the various parts of the new coils. 

In these coils the core of the primary is as usual com­
posed of iron w ire wrapped into a bundle about 5 
inches i n  d iameter and 4 feet long, weighing over 200 
pounds, or almost five times as much as that of the 
Spotti�woode coil. The general method of mount ing 
may be easily made out from the engraving. The 
secondary contains about 1 0 0  mi les of fine insulated 
copper wire, wound in a very great number of small 
sections. It will bs  seen that the secondary is divided 
in the center, making two distinct and separate parts 
on separate spools. This  is done simply for convenience 
i n  handl ing, since each part is .easily removable for 
transportation. 

The form of the secondary is very unl ike th at of its  
great predecessor. The proper position and size of I h e  
coi ls  of the secondary were careful ly  determined b y  
experimen t a n d  measurement o f  t h e  magnetic flux, alld 
as a result of this investigation these coi ls w i l l  g ive a 
spark of 45 inches in length with 100 pounds of second­
ary wire, as against 280 pounds in the Spottiswoode 
coi l .  It  will be observed that the iron core extends 
nearly a foot beyond the secondary spools. T h ese 
spools are about 15 i nches in external  diameter. The 
exact shape of the secondary wi llding is not stated, but 
it may be stated that i t  is  not cyl i ndrical , and is deeper 
toward the center. 

The circuit breaker and condenser are placed in an 
auxi l iary piece of apparatus, seen to the right of the 
coil. The break is accom plish!'d by an electric motor 
moving very heavy pieces of platiIl ll ln,  which separate 
under the surface of a l iquid.  The speed of the circuit 
breaker may be varied through wide lim its. The con­
denser is div ided, so that it lII ay be adj usted to the 
capacity of the circu it. By grounding the center of the 
secondary upon the primary, the potential between the 
primary and the second ary cannot rise higher at any 
point than is represented by a spark of 20 inches. The 
poles of the secolldary are heavily insulated, and are 
inclosed i ll hard rubber tubes wh ich extend to a safe 
distance above the co i l .  

When used in  con nection with a storage battery gi v­
ing 25 volts and 20 amperes, a very heavy secondary 
"park, representing hun dreds of t.housands of volts, i s  
prod uced between the terminals when they are separ­
ated 45 inche�. When used to give sparks between 2 5  
a n d  3 5  inches in  length, a n d  w h e n  t h e  circuit breaker i s  
run a t  comparat ively high speeds, a great number of 
sparks will  pass between the terminals, and this is 
clearly seen i n  the small engraving, which shows the 

spark points separated about 32 inches. 
The result.s which will  be obtaiued in  

connection w ith wireless telegraph y  ex­
periments <lan only be conjectured, inas· 
much as no such spark leugth has been 
heretofore obtainable for use in  con nec­
tion with this work. It is thought, how­
ever, that owing to the pecul iar nature 
of the long spark produced by these 
coils, the distances over wh ich messages 
can be sent will be greatly  increased. 

• • •  

INDUCTION COIL M ANUFACTURED I N  PHILADELPHIA FOR THE 

JAPANESE GOVERNMENT. 

THE export oi British rai l s  has  consid· 
erablv dil ll i nished during the first n ine  
montils of the  pr!'sen t  year, since the  
aggregate q u antity dispatched abroad is 
only 277,809 tons, as com pared with 354,-
737 tons for the correspon d ing  period of 

last year, a decr!'ase of 76, 92'3 tOIlS.  The 
most serious red uctions are those of 
British I n (l i a ,  where the d e lll and has 
fallen by 48. 248 tons ; Nor way and S we­
den, by 40, 703 tons ; Canada, by 16. 759 
tons ; C h i na, by 8,915 tons ; Braz i l , by 
6, 358 tons ; Egypt, by 4, 672 tons. 011 the 
other hand, the exports to the Argen t ine 
Republic have increased by 17, 052 tons ; 
Australasia by 1 1 , 268 tOllS ; British South 
Africa by 10, 1 1 1 tons ; Japan by 9, 000 
tons ; and Mexico hv 7. 078 tons. 

.. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 927. 
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CALIFORNIA RAISIN CUL TURE . 

(Continued frolll first page. ) 
period this i m portant industry could be transplanted 
to distant California and the methods of S panish cul­
tivato rs improved i n  such a me asure as to displace 
foreign i mportations altogether is another m i racle of 
AllIerican enterprise. Spain has still  the advantage 
of cheap labor. 

T h e  c u l t i vation of the rais in  grape differs in no es­
sent ial  particular fro lll t h e  llIethods elll p loyed in  bring­
ing the wine grape to its pre�en t  perfection i n  Califor­
n ia  vineyards, w h ich have been descri bed i n  d etai l i n  
previous numbers o f  t h e  SCIE�'l'IFIC AMERICAN. I t  is  
a prOiless of ceaseless ind u�try and never- fai l ing vigi­
lance, the fruit of m i n ute observation and scient ific 
experiment. Beg i n n i n g  i n  early winter, the vines are 
pruned close to the ground and each succeeding month, 
up  to the first of  J une,  finds the growers industriously 
engaged in cultivati ng, s u lphuri ng and pruning aga in,  
with the obj ect of protect ing the vines from the attacks 
of insects or rust and of  gett ing out of the soil and 
forcing i n to the maturing fru it  the greatest nourish-· 
men t without at the same time ex ha usti n g  or weaken­
ing the vines. Superfluous b unches are cut off. The  
size and  not  the number of these is the ai lll of the lllOst  

successful grower. 
The cl imatic con ditions in the raisi n  district are of 

the utmost i m portance to the successfu l p rosecution of 
the industry. The seaso u's  rain fa l l i n  Fresn o  averages 
abo ut 8 inches, beginn ing  in November and termi­
nati ng i n  May . B u t  the growers here are entirely in­
dependent of nature's su pply of moisture. The 
varieties of grapes chiefly planted are the Muscatel de 
Gordo, B lanco, Mu scat of Alexand ria, Sultana and 
T hom pson's Seedl ess. I t  takes o n  a n  average three  
and one-half pou nds of  green grapes to m ake one of  
ralSIll S. The yie ld per acre is  about five tons of green,  
or one and a q n arter of the dr i ed fruit . 

The average amount  of sugar i n  the ralSIll grape is  
from 25 to 28 per ce n t ,  depending upon soil ,  season 
and amou nt o f  water s u pp l ied. Vines are planted 
eight and ten feet apart, and closer when the rich­
ness of the soil adlll i ts. 

The season's gather of the grape begins the latter 
part of August.  T here are 42,000 acres of vines i n  
Fresno County, a n d  o n e  Illan t o  the acre is t h e  rule .  
The c lusters are hand led by the stems alone,  as contact 
with the hands robs the product of its sigh t l iness. As 
fast as picked the grapes are d eposi ted in tra ys 2 by 3 
feet in size hold ing  abou t 20 pou nds. T h ese trays a re 
laid between the vines, s lop i n g  toward the sun.  
Here they l ie  for s ix  or eight days, when they are 
turned over by the si lll ple process of placing one t ray 
on top and revers ing. T h e  sun  curi ng takes alto· 
gether from ten to twelve days, when the grapes are 
taken to the packing house to end ure the sweating pro­
cess. The  sweat boxes are somewhat larger than the 
trays,  and 8 inches deep. '.rh e  sun-dried grapes are 
transferred to these boxes, a sheet of paper be ing laid 
upon the  bottom and a layer of  grapes placed on th is, 
paper and grapes alternat ing unti l  the box is  f u l l .  
T h e  loaded sweat boxes are then carried to t h e  equal­
iz ing roo m , a dark, air -t ight apartment, well  venti lated ; 
the boxes are p i led on top of each other, and remain 
for fi fteen or twen ty d ays u n ti l  thorough l y  sweated . 

I n  this  prO(less the moi�ture in the raisi n  is e venl y  
diffused ; when the prod uct emerges, i t  i s  about ready 
for market. In han d l ing, m uch fruit fal l s  from the 
dried stems and is marketed as " loose. " T h ese are 
put  i n  a , .  �te1l1 I t1er," w here they are d ivested of the 
stems and mechan ical ly  sorted into four grad es. The 
bunch rais i n s  are genera l ly packed i n  twenty-pound 
boxes. 'l'his  is  a carefu l operation and is  general ly in­
trusted to women and girls .  

Within the past th ree or four years a new prod uct 
known as the California seeded or stoned raisin  has 
been put  upon the market, and has rapidly attai ned 
popularity among consumers for its many obvious 
merits. 

In  1896, the stoned raisin was put u pon the market. 
The raisins are prepared for seeding by first be ing 
subjected to a dryi n g  temperature of 1400 for five hours, 
immediately after which the fruit is submitted to a 
chil l ing process, and whi le  in t his cond i �ion is passed 
through a cleaning and brushing machine, which re­
moves absolutely every particle of d i rt, including the 
cap stems. it  is then taken to a room and spread out 
on wire trays ill a temperature of lS0° which bri n gs the 
fruit back to its normal condition. In this  process the 
berry is converted i nto pectin,  that delicious jelly 
which gives to fruit i ts best flavor. 

The raisins being thus submitted to alternate heat­
ing and chil l ing are prepared to endure all dimatic in ­
fluences and to keep i n definitely.  They are then 
passed through the seed i n g  machines, wh ich have a 
capacity of from ten to t welve tons daily.  In the ope­
rations, raisins are pressed between rubber-surfaced 
rollers, which at first flatten the berry and press the 
seeds to the surface, when an i mpal ing roller catches 
the seed between the needles and teeth affixed to its 
periphery and removes them from the fruit, wh ich 
passes on, minus only  the seed . The prod uct is then 
packed in  one-pound J?aper boxes and after ward in 

'titu tifit !lUttiClu. 
packages containing thirty-six, convenient for market­
i n g. The extraction of the seeds leaves the fruit in­
tact, without muti lation. 

It is expected that Fresno will sh ip this year about 
2, 500 carloads of raisins alone. 

• • • • • 
E nglneerln� N o 'es. 

While boring an artesian well in the exhibition annex 
at Vincen nes, the engi neers d iscovered a thick seam of 
.coal a t  a depth of about 100 feet, The fuel p roved of 
good qual ity ,  and i t  is thought to be very ab undant . 

This winter arrangements have been made by which 
the trip fro m London to Nice may be made in  exactly 
twenty-four honrs, including the passage of the Chan­
nel .  The distance is 966 miles ; this is an  hour and 23 
m i n utes faster travel iug than the schedule of last year. 

The production (If zinc constitutes one of the oldest 
and staple industries of Poland, having been follo wed 
since 1816 .  In that year on ly  410 tons we re produced, 
which had i ncreased to 5, 500 tons in 1898. It  is com­
puted that over 250,000 tons of  zinc havA been pro­
duced in Poland s ince the industry first comlllenced. 

An attempt is  being made, u nder the au�pices of the 
German govern ment, to cultivate the  A l I lerican cot­
ton plant in  Togoland, German West A frica. An agree· 
meut has been concluded between some piau tel's and 
experts i n  A labama and the Gerlllan authorities by 
which 150 carriers and laborers wi l l  be  taken to the 
West African colony. The government has  encour­
aged the enterprise to the  extent of '  $15, 750, and t h e  
Berlin " Colonial Economic Committee " w i l l  also ren­
�er aid to the scheme. 

An interesting ad vertis ing scheme h as been adopted 
by the Atchison, Topeka & Santa Fe Rail way COlll­
pany. O u e  of their travel ing men, an expert steno­
grapher, was sent to visit individual farmers in  their  
homes, to find out what success they were having, and 
thAn write letters at their d ictation add re�sed to East­
ern friends, telling about the crops, etc. He goes about 
with a team, and carries a typewriter and station ery. 
T h i s  personal  letter is fol lowed up in due time by ad­
vert is i n g  literature sent to the friends to whom the 
l e t ters are written. 

The Strand district of London d i sposes of 2 1 , 000 
tons of refuse per annum from that n eigh borhood 
alone. Hitherto this garbage has been conveyed away 
from the  city in barges at a cost of $15,000. With a 
view to economiz ing on this expense, a refu se destruc­
tor of the Horsfall type h as been erected on the south 
side of the river, at a cost of $50,OUO. I t  is calcu lated 
that by th i s development a saving w i l l  be effected of 
over $2, 500 per annum after w riting off the allnual 
charge for the  repayment of capital with interest i n  
t e n  years. T h e  cost of removing t h e  cl inkers by barge 
wi l l  be about $6, 000 a year, but  it is anticipated that a 
saving may be lllade alsu in this direction, by the pre­
paration of t he clin ker for build ing purposes. 

Barrow in Furness is rapidly rising in im portance as 
a private naval dockyard , owing ' to the n umerOl1S 
developments that h ave been carried out by Messrs. 
Vickers, Sons & Maxim, Ltd . D uring the past two 
years, this firm has expended $6, 250, 000 for the build­
ing of new yards,  workshops, and the installation of 
new mach inery. All  the gun mountings req u ired for 
the vessels constructed by this firm at Barro w are now 

produced u pon the spot, as well as proj ectiles, from 50 
up to 850 pounds. The whole of t he  machinery in the 
engine section is  driven by electricity. At the present 
time this firm have five ironclads in course of construc­
tion for the British navy, of the very latest type, and 
which when completed wi l l  be the largest and fastest 
armored cruisers i n  the world .  Their displacement 
will be 14,000 tons, with a speed of 23 knots. 

. . . . ..  

The Bell Tele pho ne Com.pany W i ns a S uit.  

J u dge Colt, of the United States Circuit Court, gave a 
decision on December 21, in favor of the A merican Be l l  
Telephone COlllpany, i n  t h e  suit brought by the West­
ern U nion Company to recover a sum said to be due on 
a d ivision of rentals and royal ties, according to the 
terms of the contract between the two companies 
dated November 10, 1879.. The case has been in the 
courts for seventeen years, and the amount asked for 
is said to have been $12,000,000. 

Under · the contract, the defendant, then known as 
the National Bell Telephone Company, agreed to pay 
the Western U nion 20 per cent of all rentals or royal ties 
received from licenses for telephones in  the U nited 
States. The Bell Company issued l icenses to various 
corporations, and recei ved, in addition to the ann ual 
rental for te lephones , 35 per cent of the capital stock of 
these corporations. The Western Union held that this 
stock was " rentals or royalties," within the mean ing  of 

the contract, and that i t  was entitled to 20 per cent of 
the stock and the dividends declared thereon . 

The Bell Company said that the " rentals or royal­
ties " mentioned in the contract were the standard 
annual rentals (less comm issions) and nothing more. A 
master foun d  in favor of the Bell Company, and the 
Western Union's exceptions are overruled by Judge 
Colt. 
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During the month of September the slanghter house 
at V i l lette, which suppl ies Paris, dispatched dai l y  an 
average of 3,044 oxen, 1 , 041 cows, 2S, S84 sheep, 2, 725 pigs 
and 2, 999 cal ves. In ordi nary times only 1 ,210  oxen, 
450 co ws, 13, 929 sheep, 4,828 pigs and 1 ,425 calves are 
requ ired. 

In  an account  of Manch uria gi ven in Petermann's 
Mitthe i l ungen ,  the statement is  made that the Manchus 
are disappeariug  u n der the influx of the Chinese, and 
the time is probably not far distant when their lan­
guage wi l l  cease to be spoken, as their children are 
taught Chinese. 

The medical faculty of the University of Heidelberg 
has llI ade an interesti ng report on the effect of the in­
candescen t  l ight, whether gas or electric, upon the 
eyes. Aftel' mature del i beration they have decided 
that the i n candescent  l ight is not harmful, and they 
speci al ly recommend electricity for l ighting halls and 
places of e n tertai n ment. 

A scientific expedit ion is to start from St. Pe ters­
burg to exam ine the immense number uf manuscripts 
d iscovered at M u kden by Russian troops. In the col­
l ection are a large n u m ber of  Gree k and Roman docu­
ments, which are su pposed to have been taken by the 
Mongolians on the retreat from the Occident. I t  is be­
lieved that the man uscr ipts  are of great value. 

The A lexandra Palace, London, in w hich the exhibi­
t ion of 1861 was held ,  and which was i n  danger of be­
ing sold to the specu lative bui lder, has been secured 
for the nation, at a cost of $750, 000. The palace itse lf  
covers seven acres of land ,  whi le  the whole of the  
estate comprises 147 a(lres . The palace i s  to be  opened 
to the public every day throughout the  year. The 
large banquet i n g  hal l  wi l l  be u t i l ized for Vohanteel' 
headquarters, and it  is  proposed to found a technical 
institute. 

An outbreak of typhoid fever has occurred in Lam· 
beth, England, owing to infected mangles. Forty , one 
cases occurred in t wenty - four houses, all  w i thin a re­
stricted area. T here was m uch i nter-coIIl m un ication 
between places and fami l ies l iv ing  in d i fferent  houses. 
Many of the inhabitants aCtel' wash ing their clot hes i n  
their o w n  homes took them t o  some neighbor t o  be 
mangled. O w ing to this custom, bedd ing  an d  cloth­
ing of those i l l  with typhOid fever were mangled i ll 
the same machine ,  thus spreading the disease. FOll r  
different in fected mangles were traced. 

Prof. Koch, i n  descri bing his  experiences with the 
government expedition in Java and New Guinea, stated 
that he h ad reached the conclusion that gnat b i tes i n­
trod uced and d eveloped paras ites i nto the h u m a n  
body. The germs are passed by a gnat from on e 

human body to another, but they develop in the body 
of the gnat duri n g  the passage. Chi ldren are special l y 
liable to i mpregnation . I n  a vi l lage in New Gui n ea ,  
137 inhabitants out o f  700 were in fected b y  the disease. 
All inoculations have hitherto proved to be failures, 
but the success of quinine is very gratifying. 

It has been decided to prol ong the period for the 
competition for the Deutsch prize of  $20, 000 for a navig­
able airship for an extra six months, from May 1 t o  
October S 1 ,  1901 . I t  has also been decided b y  t h e  Aero 
C l u b  of Paris to carry out a series of month ly  bal loon 
ascents u n der the auspices of the Internation al Aero­

nautical C o m m i ttee for Scientific Purposes . The aero­
stats wil l  ascend from Par is, Trappes, Strasburg, Ber­
l i n ,  Vien na, and . Bath, bet ween the hours of 6 and 8 
A. M. ,  i n  order to study the atmosphere and to carry 
out other meteorological observations. The airsh i ps 
w il l  be provided with automatic registering instru­
ments. 

Dur ing the recent restoration of St. Marti n's Ch urch 
at Vevey, S w itzerland, a pri mitive edifice has been d is­
covered a fe w feet beneath the floor of the building. 
In shape i t  somewhat resembles a ch urch, but  the style 
of  a rchitecture is  quite foreign to Europe, but bears 
traces of O riental source, somewhat simi lar to that of 
the Taj Mahal, Agra, Iudia. The walls and founda­
tion� of the relic are in a remarkable state of preserva­
tion, and the whole s t ructure is to be carefully exca­
vated, and attempts will  be made to determine the 
epoch to which it  belongs. It is bel ieved by experts 
who have examined the materials of which it i s  COD­
structed that i t  is one of the ear l iest buildings in which 
stone was employed . 

A few weeks ago an old Vik i ng ship was discovered 
at Tottenham Marshes on the outskirts of London, dur­
i n g  some excavations in connection with  the new water­
works for the East London Company . Recent ly an­
other eq ual l y i nterest ing  d iscovery was made by the 
unearth i n g  of a dug-out boat i n  a remarkab le state of 
preservation. Canoes shaped out of a s ingle tree of 
the Stone A ge ha.ve been frequently found in  Ireland, 
and t.he estuaries of E ngland and Scot land , whi le SO llle 

speci mens were also d i scovered d uring the excavation 
of the Manchester sh ip  canal. This dug-out boat was 
fou n d  in its natu ral float ing posit ion, not far d istant 
from the spot were the V i k i n g  s h i p  was unearthed, about 
eight feet below the surface. The relic will probably be 
forwarc.ed to the British Museum. 
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BY HENRY NORRIS RUSSELL, PH.D. 

The most . important astronomical event of the 
present month, from a scientific standpoint, is one 
which is  observable only by telescopic . aid. It is the 
clo�e approach to our earth of the small planet Eros, 
and its importance consists in the fact that it enable s  
us t o  determine more accuratel y  t h e  distance o f  the 

son and the dimensions of oor solar system. 
In this rather d u l l  season, speaking from the stand·  

poi nt of the amateur stargazer, it  may then, perhaps, 
be worth our whi le  to devote part of oor t ime to the  
so hject which is now employing the  resources of some 
of  the greatest observatories. 

The asteroid Eros, which  was discovered early in 
A ngost, 1898, is, in many respects, the most remark­
able of all the small planets. It is m uch nearer to the 
son than any other of the asteroids, and its period is  
correspondingly short. Its  mean dist ance from the 
s n n  is  about 135, 000, 000 m i les, and it  completes a revo­
l ut ion about that lumi nary in very nearly one and 
th ree-quarter years, whi le  the next nearest of the 
asteroids is 180, 000, 000 miles distant, and takes a year 
longer to com p lete its circuit. 

Eros is, of course, nearest to our earth when it  is in  
opposition. that i s ,  when we come directl y  between i t  
and the  sun. I f  its orbit were circular, this distance 
wonld .always be the same, no m atter what part of its 
orbit Eros w as in, but as a matter of fact the orbit is 
strongly ell iptical, so that the p lanet is  

·
much nearer 

the sun (and consequently the earth's orbit) at some 
ti mes than at others. In  the most favorable case, 
when an opposition OCeO I'S aboot  January 21, Eros is 
bot some 14,000, 000 miles away. No other heavenly 
body bot the moon and an occasional comet can 
come so near. 

At the present time things are not quite so favora­
ble. Eros reaches the point of its orbit which is  
nearest that of the earth on February 6 ,  while the 
earth, which passed t h e  corresponding point on Jan­
uary 22, is about 21,000, 000 m iles further on, and about 
28, 0()(),OOO m i l es from Eros. In this part of its orbit 
Eros moves almost as fast as the earth ,  so that the 
two planets keep along for some t ime at about the 
same distance, l ike two trains  running at the same 
speed on parallel tracks, the earth being always ahead, 
till the curving of Eros' orbit separates the two more 
widely. 

But what has all this to do with the sun's distance ? 
Simply thi8 : we can from a study of the  motion of any 
p lanet among the stars determ ine very accurately 
what ratio its d istance bears to that of the sun, wi th­
out  any kno wledge of how many m iles there are  i n  
either d i s tance. For example, it is  known t hat in  the 
middle of the present month the distance of Eros from 
the earth is almost exactly !rr that of the sun, so if we 
can find the first, it is a simple piece of arit hmetic to 
get the second. Now the only way to determine the  
d istance in  mi les of a heavenl y  body is by a sort of 
triangulation, where two of our stations are on the 
earth,  and the  other 011 the body whose d istance we 
wish to measure. We know the distance of our two 
terrestrial stations i n  miles. and require only to know 
the angles of the triangle to determine the other sides. 
But since the body is  at a great distance, the angle 
formed, at the body, by the lines join ing  it to the two 
stations on the earth, m ust be very smal l ; and the 
greater the distance of the body, the smaller will  this 
angle  be. N ow if  this angle is very small ,  the unavoid­
able errors which are vresent in even the best observa­
tions wi l l  amount  to a large proport ion of its val ue, 
and the ded uced value of the distance of the body wil l  
be correspondingly uncertain . So i t  is evident that 
the distance of the nearest planets may be determined 
with the greatest proportional accuracy. 

E ros, during the present mont h, is nearer to the 
earth than any other planet ever comes, excepting 
Venus. and when Venus i s  at her nearest she is be­
tween us and the sun, and visible only in  daylight, 
when her position among the stars cannot be accur­
ately measured. Moreover, Eros is too faint to be seen 
with the naked eye, and appears in the telescope 
merely as a starl ike point of light. It  i s  in consequence 
much easier to observe accurately than a planet pre­
sen ting a large disk, like Mars or Venus. 

The advantages of observatiou .of Eros are thus two­
fold : th e errors of observation are less than in thtJ 
case of one of the larger planets ; and, s ince Eros is 
nearer, equal ly large errors will produce a smaller per­
centage of error in the calculated d istance of the 
p lanet, and in that of the sun, w hich is  deduced there­
from. Indeed. so favorable is the present opportunity 
that so eminent an authority as Prof. Newcomb has 
expressed the opinion that the observation of Eros at 
the p resent opposition wil l  gi ve us a more accurate 
value of the  sun's distance than all previous similar 
observations put together. 

This then is why a systematic " cam paign " of ob­
nervation is p lanned by the astronomers of Europe and 
America, and why a little speck of light, hardly visi­
ble in a field glass. has concentrated u pon it so large a 
part of the attention of the astronom ical world . 

There is little need to spend much time in the de-

J , itutifi, �mtti'IlU. 
scription of the  heavens th is month. Sirius and Pro­
cyon are well above the eastern h orizon.  Above the 
former are O r ion and Taurus, above the latter Gem ini  
and Auriga. Eridan us  and Cetus form an uninterest­
ing southern sky. Perseus is near the zenith, and An­
dromeda and Pegasus below on the west. Of the sum­
mer constellations, only Cygnlls remains  low i n  the 
northwest. Cassiopeia is above and to the left of the 
pole, and Ursa Maj or opposite and near the northern 
horizon. 

Mercury is morning star until the 21st, w hen he is i n  
superior conjunction, passing behind t h e  s u n  and be­
coming a.n evening star. He can only be seen, if at all, 
during the first few days of the 1lI0nth, when he rises 
about an hour earlier than the sun .  Venus is also 
morning star in Scorpio and Sagittari us. She is mov­
ing rapid ly  eastward among the stars, and is steadily 
overtaking the sun .  She rises about  t wo hours befo.re 
sunrise on the 1st and one and a half hour .. on the 31�t. 
Mars is in Leo, and moves slowly eastward until the 13th,  

when he begins to retrace his  path as he approaches 
opposition. He is rapidl y  approaching the earth and 
increasing in brigh tness. On the 1st he is about 87, -
000. 000 mi les from the earth, w h i le on the 3 1 st his  dis­
tauce has decreased to 68, 000,000 miles , and h e  is nearly 
twice as bright as at the month's beginni ng_ Jupiter 
is in Sagi ttarius and is a m orning star, risi ng about an 
hou r before sun rise on the 1st and over two hours on 
the 31st. Saturn is also in Sagittarius, and,  l ike 
J u pi ter, is moving eastward among the stars, th ough 
more slowly. He rises only a fe w min utes before the 
sun, at the beginning of the month, but by its close he 
i8 far enough from him to be eas i ly  seen, risi ng nearly 
two hours before sunrise. Uranus is morning star in 
Scorpio, rising th ree hours before the sun in  the middle 
of the month. Neptune is  i n  Taurus , well p laced for 
telescopic observation . 

The present month is remarkable for the large num­
ber of planetary conj unctions that take place. Ven us 
plays the principal part i n  these. O n  the 3d she is in 
conj unction with Uran us, passing n orth of him at a 
d istance equal to about t w ice the moon's diameter. 
But much more conspicuous are her conj l l tl ctions with 

Jupiter o n  the 15th and with Saturn on the 24th. On 
the first of these dates she passes north of Jupiter at a 
distance of about three-fourths of the moon's diameter 
and on the 2d she approaches a little nearer to Saturn, 
but on the southern side. These last t wo conj unctions 
can be eas i ly  seen in  the early morning. Mercury also 
comes into conj u n ction with  Saturn on the 7th, but 
both planets are too near the sun to be seen. 

Full moon occu rs on the afternoon of the 4th, last 
quarter on that of th e 12th ,  new moon on the morning 
of the 20th ,  and first quarter on that of the 27th.  The 
moon i s  farthest from the earth on the 12th, and 
nearest on the 24th. S he passes Neptune  on the 
afternoon of the 3d, Mars on that of the 9 t h ,  Uran us 
on the night of the 16th,  Jnpiter on that of the 17th, 
Ven us on the forenoon of the 18th, Saturn the evening 
of the same day, Mercury on the morning of the 20th, 
and Neptune again on the evening of the 30 th.  

. 'l e , . 
Preserve Yo u r  Papers. 

By taking a l i ttle trou ble, when a paper first comes 
to hand, i t  may be preserved to form a permanent and 
valuable addition to the read i n g  matter with wh ich all  
fami lies and individ uals shonld be supplied . We fur­
n ish a neat and attractive cloth board b i nder, which 
will be sent by mail ,  prepaid, for $1 .50. It has good 
strong covers, on w h i c h  the nalIl e  SCIENTIFIC A ME RI­

CAN or SCIENTIFIC A MERICAN S UPPLEMENT is stam ped 
in gold,  and Illeans by w h ich the n u mbers Illay be 
secu rely held as i n  a bound book. One binder may 
thus be made serviceab le for several 'years, and when 
the successive volumes, as t h ey are completed, are 
bou nd in permanent form, the subscriber ult imately 
finds h imself, for a moderate cost, in  possession of a 
most valuable add ition to any l ibrary, e m bracing a 
wide variety of scient ific and genera l in formation, and 
timely and original i l I ustrations� Save your papers. 

• • • • 
Retro spe etlve Vle",s o f  t lte Centnry. 

In the l ast issue of the SCIEN'l'lI<'IC AME RICAN, we 
took occasion to publish an i n teres t i n g  re v i e w  of the 
century from the  pen oJ Mr. Ed ward W. Byrn, the 
author of • •  Progress of Invention i n  the N i neteenth 
Century. " The contemporary press have made some­
w hat elaborate p lans for publishing rev i e ws of the cen­
tury, many of them on a somewhat extensi ve scale . 
O u e  series which is i n  process of p u b l ication wi l l  ex­
tend over a period of many weeks. I t, i s  only fair to 
ment ion that for n early two years M r. B y rn, of the 
SCIEN'l'IFIC A MERICAN, has been engaged upon the  
preparation of the  work which we mention a bove. 
His facilities for reaching the data from w h i ch he  has 
obtained the information treated of i n ., Progress of 
Invention in the N ineteenth Century " are unsurpassed, 
owing to his  residence in Washington, and his i nti­
mate relationship with the Patent Office. Many of 
the valuabl e papers which are now being p u blished on 
th e  progress of the last century wi l l  be scattered an d 
lost, but the work above referred to, w h ich has been ex· 
tensively and favorably reviewed by the contemporary 
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press, preserves in condensed form a most com plete 
and accurate record of the ind ustrial progress of a 
hundred years. 

. , .  J • 

A utolllo bile N e ws. 

The French A utomo b i l e  C l ub . the  Belgian Au tomo­
bile Club, and a union of the automobile cl u bs of the  
variout! centers of  Italy have arranged extensive tours 
for 1901. The French Club will have a three weeks' 
trip through Tunis ; the Italian Clubs w i ll make a 
tour of the Italian lakes, a distance of 1 ,000 miles to 
be completed withi n  14 days ; and the · Belgian Club 
are organizing a jau n t  through Nam ur, Spa, Liege, 
Antwerp, Bruges, and Ostend. 

The latest pattern of the De Dion motor tricycle 
possesses many i mportant i m provements. The engi ne, 
which is of 2% horse power, is so attached as to be free 
from the mach ine, so that jt remai ps  stationary u n ti l  
the clutch is  i nserted, by the movement of the  lever 
fi tted to the handle-bar. The brakes, w h ich are of 
great po wer, are supplied inside the side wheels instead 
of being fitted to the front wheel as heretofore. The 
brakes are controlled by a lever fitted to the left-hand 
side of the handle -bar. The coi l is placed at  the end of 
the tank, and not upon the axle bridge, so that short 
circuit is averted. 

O u e  of the interesting automobile events in Paris 
has been the h ill-cli mbing race lately held at Chante­
loup, near Paris, under the auspices of the Moto C l u b. 
It was a contest for larl',e m achines, and moto-cycles 
were excluded . Carriages carrying from four to six 
passengers werE> entered, besides voiturettes with two 
and four persons. T he slope up w h ich the race was 
made has a grade of 11 per cent  and is abont 5 ,600 
feet long. There were more than 40 entries, and many 
of the wel l ,  known " chanffeurs " took part, such as 
R. de Knyff, Serpollet, Michelin, Jeorges Richart! . 
Delahaye, etc. Baron Henri de Rothschi ld entered 
with his new German-built carriage for four per­
sons, with motor of 20 horse power. There were 
five sections : carriages of four or six seats, voi­
tu ret,tes ( two sections), and light voiturettes. It 
was an all-around contest, and the poi nts taken 
into account were not only speed, but h orse power of 
the motor and general performance. Al l  types of 
machi nes, petroleum, alcohol, and steam, were repre­
sented, but comparison was not made between them, 
and all were placed on the same footi n g. The fol Iow­
ing is  a list of the winners in each of the five classes, 
with the ti me of each : 1 .  Carriages of 4 places, H. de 
Rothschi ld ,  time 3 min. 45 4 ·5  sec. , or 17 ·5  m i les an 
hour. 2. Carriages of 6 places, Lefebvre, 5 Ip in .  10 
sec . , 12 '5  mi les an hour. 3. Voiturettes of 2 places, 
Mercier, 4 min. 8 4-5 !lec. , 16 miles an hour. 4. Voi­
turettes of 4 places , Darracq, 5 min. 57 3-5 sec. , 1 1  
m i les a n  hour. 5 _  S m a l l  voiturettes of 2 places, Gladi­
ator, 5 m i n . 56 1-5 sec . ,  11 miles an hour. After t h e  
race Marcel l in made a trial of the course on his  racing 
machine and covered the distance i n  3 min. 4 4-5 sec. , 
but as his  machine belonged to the moto·cycle type, i t  
was not entered offic ially in  the race. 

'l'he Bul letin of the Societe des Ingenieurs Civils 
give!! an account of the progress of the automobi le  i n ­
d ustry i n  Germany. This country, in  which were d e­
veloped the  first two motors for automobiles, the  
Dai mler and the Benz, has been m uch slower than 
France i n  the development of the industry, and a large 
part of the German vehicles are of French i mportation 
for the petroleum types and of American for the elec­
tr ic. Nevertheless, the con struction of automobi les 
has made a great stride forward within the last year 
or more. Nearly all the bicycle works have, as i n  
France, undertaken the construction o f  moto cycles. 
and in  most of the large c ities may be seen a consider� 

able n u m ber of moto·cycles for package del i very w i t h  
De D i o n  or Astor motors_ T h e  t w o  lead ing German 
constructors are the Dai m ler Company, w h ich con­
structs machines having figured well in many of the 
races and whose works at Cannstadt are i n  full  act iv i ty, 
and the Benz Company, which prod uces motors of a 
horizontal type with one cylinder, which it exports to 
France and En�land. At Hamburg have been noted 
a certai n number of Daim ler vehicles, and those of 
Morit.z· H i l le, of Dresden, of a s imi lar construction. A 
n u m ber of electri·c cabs have been recently put i n  ser­
vice as well as an elect ric omni bus system. At Ber· 
l in  is to be seen the large omnibus of S iemens & 
Halske with an accumulator system, and also a wire­
loop trol ley, by which it travels u pon the electric tram­
way l ines or independent l y ; it con tains eighteen 
places. The General Omnibus  Company has recently 
establ i shed a line of these vehicles between the Stettin 
and Anhalt depots, about three mi les d istant ; the trip 
is of half an hour, and the price is ten pfen nigs. The 
same com pany constructs albo a hotel omni bus for nine 
persons, besides deli very wagons and electric cabs. 
At Cologne may be men tioned the Henry ::;!cheele 
COl llpany, wh ich constructs e lectric hauling wagons of 
five tons capacity ; they are provided with e lectric 
Illot.ors of s ix horse power each . and give a speed of 
O \'er  fou r  I ll i les a n  hour, bei ng able to cover a d istance 
of eighteen to twenty miles without recharging. 
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SOKE INTERESTING EXPERIMENTS IN DIRIGIBLE 

AIRSHIPS. 

Some interesting experiments with small dirigible 
airships h ave recently been carried out by Carl E. 
Myers, of Frankfort, N. Y. A short time ago he had 
two dirigible airships on exhibition at the Coliseum at 
St. Louis, and eight performances were given each 
day. The two vessels were the • •  Electric Aerial Tor­
pedo " and the " Sky-Cycle Airsh ip. "  The Coliseum 
has an oval arena of 222 feet long, 112 feet wide and 60 
feet high, surrounded by seats, boxes and two galleries, 
and overh ung with m any swinging electrol iers, wires, 
ropes, and deep iron girders bracing the roof, while on 
the ground space was an electric fountai n ,  30 fept in 

CARL E. MYERS' ELECTRIC AERIAL TORPEDO. 

d iameter and 20 feet h igh, which contracted the nar­
row passage-way on each side of the oval. The tor­
pedo was of entirely new desi�n and is shown in our 
engraving. It was propelled by a 1% horse power elec­
tric motor, weighing 4 ponnds, the current being at 110  
volts, and it was eontrolled from a sw itchboard. The 
torpedo was thirteen feet long from t i p  to tip, and its 
circumference was the same. The keel attached below 
supported a car containing a motor, an alumiu ium 
screw shaft and a two-bladed propeller ; two aeroplanes 
assisted to support and guide it in m i d-air. The small 
vessel usually st.arted from its ele.vated platform across 
the arena, rising as it flew, and then turning gradually 
about and ret.racing its course, then curving and gradu­
ally rising unti l  i t  reached the cei l ing on a spiral path­
way. The vessel then fel l vertical ly  until it  reached 
the ground ; i t  then rose and circled again in a path 
li lll ited by the arena unti l  part way around the oval, 
when it descri bed a figure eight and flew off on another 
tack and re-enci rcled the oval  w ith an opposite succes­
sion of cycloidal curves, pausing occasionally w ith an 
opposite succession of cycloidal curves, pausing oc­
s iunall y  with i n  reach of the spectators to permit an i n­
spect ion of its working parts. It would then suddenly 
fly around the arena, dart ing straight at some selected 
vict im,  but w hen j ust within reach it  would circle to 
th e  right or left or else swing broadside. It would 
ofr e n  rest itself for a moment 011 the rai l ing of the boxes, 
then fly to the 
electric fou u -
tai n a n d  circle 
it, and t h e  n 

move forw ard 
in a strai ght or 
curved course. 
The purpose of 
the e 1 e c t I' i c 
aerial torpeno 
was to deilloll-
strate the ease 
w i t h  which war 
vessels of this 
ty pe might be 
propelled and 
con trolled, and 
h igh explosives 
be distributed 
over any point 
selected for de­
structive pur 
poses. 

• 
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THE FRENCH ARMORED CRUISER " MONTCALM. "  

T h e  rakish-looking craft which forms t h e  subject of 
the accompanying illustration is one of three powerful 
arlllored cruisers which are now under construction 
for the French navy. These will be known as the 
. . Montcalm," the , .  Gueydon " and the • .  Du Petit­
Thouars. " The " Montcalm, "  which was launched 
d uring the past year, is a fine represen tative of that 
armored cruiser type the beginning of whose present 
popularity may be traced to the advent of the j ustly 
celebrated cruiser ., Dupuy de Lome," which was en­
tirely clothed with armor from top deck to waterl ine. 
The armored cruiser is certainly one of the most; and 
!Dany people believe the most, important fighting and 
tactical element in modern naval fleets ; and as the 
French may be said to h ave originated the type. at 
least in its later form, so they had been the foremost 
in its development aud in the numbers of the type 
wh ich they have put afloat. Great Britain, ever con­
servative, c lung tenaciously to the protected cruiser 
and was s low to fol low, as she has in her past history 
so often followed, the lead of her neighbor and most 
active naval competitor across the Euglish Channel. 
'ro-day Great Britain is bui lding arillored cruisers of 
h igh speed at a rate which m ust soon give her a pre­
ponderating number of these fine vessel8 ; for she has 
no less than fourteen of this type. of from about 10, 000 
to 14. 000 tons d isplacement and 21 to 23 knots speed, 
at present under construction. 

The " Montcalm " is 453 feet in length, 63 feet 8 inches 
in beam, draws 24 feet 7 inches, and at 
this draught displaces 9,517 tons. She is 
propelled by triple scre w engines of 19, 600 
horse power at a maximulll speed of 21 
knots an hour. Her normal coal capacity 
is 1 ,020 tons and her total bunker capacity 
is 1,600 tons, and in these totals is included 
a certain amount of l iqu id  fuel. The mo­
tive power is thoroughly up to date, the 
stealll being fUl'nished by batteries of Nor­
mand-Sigandy water tube boilers. The 
vessel is protected at the w aterline by a 
practically  complete belt of Harvey steel, 
wh ich is 6 in ches in thickness amidsh i ps 
and tapers to 3% i nches i n  thickness at the 
bow and stern. For a l ittle over a quarter 
of her length, commencing from the bow 
and running aft, the waterline belt is 
carried up to the main deck. Associatfld 
wit h the belt is a 2-inch armored deck, and 
the various gun positions of the casemate 
or turret type are protected by Harvey 
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armor which varies i n  thickness fro III 3% to 8 inches. 
There are t wo submerged torpedo tube dischargers. 
'l'h e  armament consists of two 7'6-inch breech loading 
rifles canied i n  two turrets, one forward and one 
aft on the cen ter line of the vessel, both upon the spar 
deck ; eight 6 '4 - i ll ch  rapid-fire guns mounted in spon­
SOliS on the b roadside on the main d eck, the two for­
ward and after gUllS being capable  respect ively of 
dead-ahead and dead· astern fire ; fo u l' 3 '9- i u ch rapid - fi re 
guns, mounted in broad side on the spar deck ; and six­
teen 3-pounders and six l-lJou uders w hich are carried 
in couvenient positions throughout the superstructure, 
the bridges and the fighting tops. The " !\fon tca 1 m " 
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NEW FRENCH ARMORED CRUISER " MONTCALM." 
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is modeled above the waterline with the characteristic 
tumble-home that is  seen in  so many of the French 
vessels ; but we miss in her the exaggerated ralll bow 
which one has learned to associate w ith the French 
cruisers of former years. The total cOlllplement of the 
ship is 612 officers and men, and it is probable that the 
great length of the vessel wi l l  enable the crew to be 
very comfortabl y  berthed. 

. . . . .. 

A SAFETY MILITARY SPY-GLASS. 

The ordinary te lescope aud spy-glass w hich military 
officers have noed for more than a hundred years is 
gradual ly giving place to an instruillent far more 

Fig. I.- STEREOSCOPIC MILIT ARY FIELD·GLASS. 

powerful and less l ikely to expose an observer to the 
long-distance fire of an enelllY. The list of dead and 
wounded sent horne from South Africa shows that the 
modern h igh-power magazine rifle has rendered the lot 

Fig. 2. -THE FIELD·GLASS IN USE. 

of the commanding officer far more hazardous than it 
once was. This increased danger and the great ranges 
at which modern battles are fought have been the 
chief reasons why the  ord inary spy-glass has been 
found inadeq uate by the llIodern arill y officer . 

T h e  new instru ment consists of two tubes h inged 
together and carried by a central handle. Each t n  be 
is provided with an o bject ive and with an eyepiece. 
By Illeans of a system of total · reflect ion prisms t he 
image formed by the objective is so d eflected that the 
eyepiece, mounted at r ight angles to t he tubes, Illay 
properly present it to the eye. 

'Vh f>n the i n strn ment is open , the distance between 
the two objec­
tives is  about 
sixteen inches. 
Th e  lenses and 
tubes a r e  s o  
arranged that 
a stereoscopic 
e ff e c t  i s  ob­
tained. 

In order to 
m ake ulle of the 
s t e  r e  u s c opic 
spy-glass, t h e 
eyepieces a r e  
first purposely 
focused. Since, 
i n  t he majority 
of cases, both 
e y e  s of the  
s a m  e person 
are not eq nal, 
t h e  t w o  eye­
p ieces are fo­
e u s e  d imjP­
pendent l y .  'l' l l e  
i n s t r u  III e Il t �  
are reg-Il l ,. t,·o 
for a 2 6 i ll <' it 
spacing of t h e  
eyes, w h ich i s  
t h e  average. 
For p e l' s  o n  s 
having e y e  s 
d i ff e r e n t l y  
spaced, there is 
a very simple 

A HUNDRED 
f,'et of the datll 
of the electric 
pOWflr house at 
Chambly w a s  
swept away on 
November 16, 
cot l l n letely de-
1lI0l ishing the 
fi fteen sluices. 
The rl :ullage to 
t h e Richelieu 
woolen m i l l s  
was very great. 

Displacement, 9.51 7 tone. Speed, 21 knott!. Maxim u m  Bunker Capacity. 1.600 tone, A rmor : Belt, � to 6 Inches; gun positions. � to 8 incbes; 
deck, 2 incbes. ,\.rmament : Two 7·6-incb.; elgbt 6'4-inch; four -S·9-lIlCb. ; sixteen 8-poundp,rs, six 1-pounders. Torpedo 'r ubes, 2. Complement. 612. 

mechan ism for 
regulating the 
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apparatus. A marking arrangement per­
mits of making such regulations once for 
all. 

The stereo8copic spyglass may be employ­
ed in two different positions of the tele­
Rcopes, one nearly horizontal and the other 
nearly vertical. 

The first position, as in Fig. 1 ,  increases 
t.he spacing of the eyes through an optical 
i l l usion. In this position of the telescopes 
remote objects s i tuated in d ifferent planes 
can be seen. The second position (Fig. 2) 
increases (artificia l ly  l i kewise) the stature of 
the observer. In both cases, the observa­
tion may be made from a place of conceal­
ment. For the horizontal position of the 
telescopes, the observer merely ta kes shelter 
behind a tree and al lows the ends of the i n· 
stru�nt to project beh ind  the sides of the 
tree. Fig. 2 needs no comment. The ob­
server can calmly  make h is observations 
w h i le concealed behind a wall, with the t wo 
extre rll i t ies of the  apparat us carrying the 
obj ectives proj ecting above the obstacle. 

It is hardl y  necessary to d wel l  u pon the 
ut i l ity of the instrumen t from a 
military point of view. From a 
very interesting report made by 
Lieut. -Col . Becker, of t he S wiss 
army, we select thl' fol lowing pas-
sage : " With a common ordnance 
fieldglass we observed, at  a distance 
of about  two miles, a trigollome-
tric signal situated at the same 

. . ;.-.YISUAL SPECTRUM -1 

J C ituttftc �mtticau. 

DR. LANGLEY'S BOLOMETER. 

. . � r"J" height as ou rsel ves and on the 
verge of a forest. It  was impossi­
ble to recognize w hether this  sigual 
was upon the vl'ry outskirts of the 
forest or remote t herefrom. Upon 
making the same observation with 
the stereoscopic spyglass, the  signal 
appeared re lll ote frolll the edge of 
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the forest, and i t  was possible, be-
sides, to est i  llIate the d istance that 
separated it therefrom at 40 or 50 
feet. The arti l leryman wi l l  at once 
recognize the advantages that may 
be derived from so p recise an ob­
servation. " 

TlJe instrument under considera­
tion magn ifies ten t i mes and em­
braces a l inear field of 65 yards. 
Its weight is about a pound and a 
half, and it may be easi ly carried 
in a case. 

THE BOLOMETER OR ACTINIC 

BALANCE. 
BY MARC'US BENJAMIN, PH.D. 

In the domain of astronomical 
ph ysics American scientists hold a 
foremost p lace, and among those 
who have devoted their attention 
to that branch of science. Sam uel 
P. Langley has been accorded the 
highest h onors. 

In 1867 Dr. Langley was called to 
the charge of the Allegheny Obser­
vatory in Pitt sburg. The obscured 
condition of the atmosphere, due 
to the smoke from the many 
large metallurgical and other 
ind ustrial e stablishments in the 
vicinity of that city, made it 
practically impossible to study 
the smaller heavenly bodies, 
and he naturally turned his at­
tention to the SUD, beginning al­
most at once that brilliant series 
of i nvestigations with which his 
name has been so honorably con­
nl'cted. 

As has been indicated, it  was 
doubtless the atmospheric con­
rl i tions that surrounded Pitts­
burg that led D r'. Lan gley to de­
vote his atten tion to the sun, 
and it seellls equal ly  probable 
that it  was t hese conditions that 
i nfluenced h i m  to investigate 
the phycieal · cond itions of that 
great orb. But  even physical 
conditions may be d ifferentiated, 
for to be exact, it  was chiefly 
with the amou n t  of l ight and 
heat radiated from the sun that 
he occupied hi mself. 

In February, 1874, he  publ ish­
ed his first paper on the sun, and 
in it he described in minute de­
tail the general solar surface aud 
the extraordinary sun spots. 
Four years later, in discussing 
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the temperature of the sun, he compared 
the heat and light of the sun to that of 
molten steel in a Bessemer con verter. and 
at· the same time sho wed that the tempera­
ture of the sun was very m uch greater than 
1500' C., which was the temperature usually 
accepted by men of science. These results 
were obtained by means of a thermopile, 
which was the most delicate instrument then 
known for measuring radiant energy. It 
became manifest to Dr. Langley t h at an 
apparatus more sensitive than the thermo· 
pi le, and wh ich at the same t ime should be 
more accurate, would be of the utmost 
value in  such investigations. What was 
needed, he sa id, was " a measurer of radiant 
energy, and not a mere indicator of the pres­
ence of feeble radiation. "  A ided by a grant  
from the  Rumford Fund of the American 
Academy of Arts and Sciences, he  set to 
work i ll Decem ber, 1879, to invent an instru­
went that would yield the desired resul ts. 

His earl iest design consisted of t wo strips 
of thin metal placed side by side in condi­
t ions of environment as nearly identical as 

possible and i n  such a manner that 
one stri p could be exposed at plea­
sure to the source of radiation. 
When warmed by the radiation, the 
electrical resistance of the strip ex­
posed increased proportionately 
over that of  the other, and this in­
creasl'd resistance to the flow of 
the current from a battery could be 
measured by a galvanometer . 

Having thus determined the n a­
ture of the instrument to be used. 
the next step was to study the bl'st 
method for its manufacture, and i n  
this m uch time waS consumed i n  
experimenting. T o  secure a rad iat­
ing body that would not vary from 
one experiment to another, or from 
day to day, was the first problem to 
be considered, and it was not an 
easy one. He decided to em ploy 
the flame of a petroleum lam p  with­
in  a glass chimney, the radiation 
being limited by a circu lar opening 
of one centimeter diameter in a tri­
ple card board screen. 

With this lamp he tested various 
metals, such as gold foil, p latinum 
foil, and variolls grades of plati­
num wire, gold leaf gummed on 
glass, extremely thin sheet i ron, 
and thl' same metal blackened with 
camphor smoke. The size of the 
strips was also careful ly  studied. 
and he found after m uch painstak­
ing work that the best. rt'sults were 
obtai ned w i t h  an instr u m e n t  wh ich 
he descri bed 80mewhat as follows : 

Metal lic st eel. p lati n u m  01' pal la­
dimn are rol led into ;-heets of f r o m  

Th to n'o-o of a m i l l i meter in  th ick­
ness, and t rom these sheets strips 
one millimeter wide and one cent i -
meter long, or less, are cut. These 
strips are then united so that the 

cu rren t from a battery of one or 
1Il0re Da n i ell's cells shall pass 
th rough them. The strips are 
in two �ystems, arranged some­
what l ike a �rating ; and the 
cu rrent d h' idl's, one-half  pass­
ing through each. When the 
two currents are equal, the nee­
dle of a delicate galvanometer 
will not be deflected ; but when 
radiant energy in the forlll of 
heat fal l s  on one of the syst.ems 
of stri ps and not on the other. 

the cllrrent passing through the 
fi r�t is d i m i nished by t h e  i n­

crl'ased rt'sistance ; an d, the 

othl'r cn rrent remai n i n g  u nal­

tered, the n eedtle is deflected by 
a force due to the battery d i rect­

ly, and immediately to the fee ule 

radiant heat, which by warm ing  

the strips so  l i ttle liS nilYll of a 

degree Centigrade, is fou n d  to 

produce a measurable deflt'c­

tion. 
So delicate was the instru­

ment thus added to the tools of 
science that it was said by D r. 
Langley that " a  change i n  the 
temperature of the metallic strips 
of one hundred· thousandth of 
a degree can, I believe, be thu& 
noted ; "  aud it is evident from 
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the excessi ve thinness of the strips that they take up 
and part with the heat al most i nstantly. 

The sensitiveness of the instrument depends natur­
al ly upon the amount of current used. With the cur­
rent  which experience recommended as leaving a very 
stead y galvanometer needle, it was found that the 
bolometer showed a sensitiveness of from ten to thirty. 
t, i m es that of the most delicate thermopi le, area for 
area. 

A t, fi rst,  when the i nstrument was used, t wo observ­
e l'S  were requ ired, one  of whom was occupied in record­
i n g  t. he  read ing of the  circle which fixed the place of 
the bolometer in the spectrum, while the other sat at 
the galvanometer and noted through how many d ivi­
sions of the scale the needle s w ung, owing to the e lec­
tric d isturbances. T h is process was exceedingly tedi­
ous, and involved goi ng over the work aga in  and again 
with al!IUlst interminable repetition ; i ndeed , the gal­
vanometer had to be read over a tho usand t imes to o b­
tain with sufficient  accuracy the position and amount 
of a deflection of the energy curve in  any single part of 
the invisible region. 

As an il lustration of the slowness of the process, Dr. 
Langley said that " it took nearly two years to fix the 
posi t ion of  twent.y l ines " i n  t.he spectrum . 

Some years afterward D r. Lan gley was called to the 
Smi thsonian Institution,  and t here organ ized t,he As­
trophysical Observatory, in wh ich the work of exa min ­
ing  the  infra-red portion of the spectrum by m eall s  of 
the bolometer was cont i n ued. He then i ntrod uced a 
method by means of which the work could be carried 
o n  not only with  far greater rapidity, but with greater 
certain ty, and by an automatic process. Briefly, it  
w a s  as follo ws : 

Original ly, as h as been said, the deflection of a spot 
of l igh t  UpOll a scale was read by one observer, while 
; Hlother s im ultaneously read the position in the spec­
t l' U I lI of the l ine that caused the thermo electric d is­
t u rbance. In the automatic form a photograph ically 
sens i t ive plate was s ubstituted for the scale on which 
the light was deflected, and both obeervers were dis ­
pensed with.  As the needle swung to  the right or left, 
the spot of l ight wou ld trace upon the plate a black 
horizontal l i ne, whose length would show how far the 
needle moved and how great the heat was which 
originated the impulse. I f  no othe1' conditions inter­
vened, an impulse originated by the movement of the 
spectrum over the bolometer thread when the needle 
swi ngs a second time, it  will  go over the same place ; 
but if the plate be provided with clock work so as to 
produce a uniform vertical movement of the spectrum, 
the combination of the two motions of the needle and 
the plate wil l  trace upon the latter a sinuous curve 
which will  be, in theory at least, the same as the 
c urve formerly deduced from thousands of gal vano­
meter readings. 

If  we assume that the movements of the i n visible 
spectru m as well as of the plate are controlled by the 
same clockwork, so that the spectrum is caused to 
move uniforml y  over the bolometer thread, and . that 
these movements are by accurate mechanism rendered 
absol utely synchronous with those of the movi l1g 
p late, it  is eviden t that not only the amount  of heat, 
but also each particu lar position in  the spectrum of 
the thread of the bolometer which can alone corres­
pond with any given inflection of the curve, can be 

Ititutifit  jmtritJn� 
ded uced from the photographic curve traced on the 
moving plate. 

To this automatic form of bolometer the name of 
" spectro-bolometer " bas been gi ven, and as the prin­
cipie on w h ich the apparatus was constructed may not 
clearly i ndicate its method of manipulation, the follow­
ing descri ption, taken from .or. Lan gley's own account, 
is added. It may be sa id t h at the  installation has re­
ference to the Smithsonian Astrophysical Observatory, 
w h ere for some years it  has been i n  active use. 

He says : •• A beam from the mi rror of the siderostat 
is con veyed t h rough the s l i t  of a telescope havil1g a 
rock salt o bjective of abou t ten meters focal length to 
the prism, w h ich is m.ounted on the massive spect ro­
bolometer, the novel feat ure lying in t.he mechan ical 
connection of the large circle carrying the prism with 
a distant photographic plate suscept ible of vertical 
motion and taking the place of the scale formerly in  
front of the  remote galvanometer , both  circle and plate 
being n o w  moved by the same clockwork through a 
cont inuous trai n of shaftin g, wh ich works with such 
steadiness and precision as to make the two move­
ments entirely synchronous. " 

To understand this better, let us suppose that the 
very slowly movi ng c ircle carrying the pr ism m oves the 
spectrum through one minute of  arc in one m i n u te of 
t ime, across the vertical bolometer th read. To the ob­
server watchi n g  the spectrum t,he mot.ion is  as slow as 
that of the hour hand o n  the dial,  but it is continuous 
and un i form, and th e same mechanism which causes. 
this  motion of the spectrum of one m i n ute of arc in 
one minute of t i me causes the photograph ic plate to 
move vertical ly  before the gal vanometer m i rror at any 
gi ven rate ; for instance, at  the  rate o f  one  centimeter 
of space i n  one m i n ute of t i me. It  fol lows that d u ring  
every second of th i s  m i n ute a portion of t he spectr u m  
represented by o n e  second o f  arc wi l l  have gl ided be­
fore the bolometer th read, and that d uring this same 
second the photographic p late wil l  have been li fted 
autolnatical ly  through one-sixtieth of a centimeter i n  
s pace ; the essen tial th ing  bei ng that the plate shall 
show, on simple inspection, not only the i nflection of 
the energy c urve there written down,  but the exact 
relat ive posi tion i n  the distant spectru m  wh ich the 
bolometer th read occu pied at the moment i t  caused the 
disturban ce. By su i tably changing the wheels on the 
clock work we may cause the spectrum to move fast or 
slow, in the former case giv ing  only i ts princi pal in­
flections, i n  the latter case giving a great deal more of 
detail .  but with l iabi l i t ies to error. 

It is with th is  i nstrument that for nearly ten years 
persistent work in the examination of the i nfra-red 
solar spectrum has been carried on. This  extended re­
search is  now fast drawing to a close, and i n  the last 
annual  report su bmitted by Mr. Ab bot, w ho, under 
Dr. Lan gley, has charge of th is work, may be found 
the fol lowing summary of the results obtained. He 
says : • •  While our  knowledge of  the infra-red sti l l  re­
mains less com plete than that of the vis ible spectrum, 
both in  the n u m ber of absorption l ines mapped and in 
the accuracy of determi n ation of the ir  wave lengths, 
yet the difference i n  the methods of observation m ust 
be recal led.  O n  the one hand are the most powerful 
grat ings with al l  the advantages of direct photography, 
whi le on the other is  only a s imple prism, in  whose 
dark spectru m  we grope for cold l ines and measure 
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cheir wave lengths indirectly. The results of the latter 
process are 750 l ines determined in wave lengths to an 
accu racy of three parts in ten thousand, and besides­
what photography does not give-an exact knowledge 
of the d istribution of the s un's energy." 

At the recent  ecli pse of the sun the bolometer 
was used in con nect ion with the observations made, 
and the heat of t he corona was, for the first time, suc­
cessful ly observed. The apparatus used by Mr. Abbot 
was so sensitive that the observer's hand, at d istance 
of five feet, gave a deflection of the galvanometer of 
s ixty scale d i visions. 

In  conclulSion, I am very glad of this opportunit.y 
to express my appreciation of Secretary Lan gley's 
courtesy in  allowing me to use the prints from w h ich  
the  i l l ustrations that accompany this article were 
made. 

• · e  • •  
The C urrent S u ppleDlent. 

In the cu rrent issue of the SCIENTIFIC AMERICAN 

SUPPLEMENT will be fou nd, among other al'ticle�.  a 
well i l l ustrated descri ption of some Roman aUl ph i­
theaters and an account of trade in a ncien t Assy r ia, 
bot h of w h ich should prove of i n t erest to those of o n r  
readers w h o  h ave an archreol ogical bent .  • •  The A q ua­
r i u m  at the Paris Exposit ion " is the title of an art ic le  
w h ich descri bes the re markable work of MM. A l bert 
and Hem'i Gu i l lau me. 'I' llI' well-known chemist Bt'rt he­
lot tel ls of the ex per iments which he h as con d u c teri 
for the pu rpose of d e term i n i ng when and w h y  potas­
si u m  c h l orate ex plod es. In an i l l ustrated ar t ic l e  on 
the . .  Metallu rgical Uses of  A i u m i n i u lll ,"  the Gold­
schmidt process of i n d ustrially ut i l i z ing  the chemical  
reaction of al u m i n i u m  on metal l i c  oxides is descri bed 
at length. The process has attracted 110 l i tt le a t ten­
tion both h ere as well as abroad . The T h omson­

Houston u nderground trolley, recent l y  opened for ser­
vice between P l ace Pt'reire and .Montmartre, in Paris, 
is i l l ustrated and described. " Clock work at the Ex­
posi tion of 1 900 " is the t it le of an i l lnstrated account  
of some horological curiosities. The add ress de l i vered 
by Mr.  H. W. Jane on the " Presen t  Condi tion of the 
Coal-Tar I n d u s t ry, " bef. lre the Phi ladelph ia  S e c t i o l l  of 
the A merican C hemical Society, is pu blished in f u l l .  
Mr .  H .  C. Weeks exh austively d iscusses the • •  Exter­
mination of Malaria-Breeding Mosq u i toes by Petrol­
e u m  and D I·ai nage. "  The new rattler for test ing pav­

ing- brick and the im proved im pact test i ng- m a ch i n e  
wh ich have been installed a t  P u rd u e  U n i versity are 
described and p i ctured in a paper con t r i buted by Prof. 
Wi l l iam K. Hatt an d W. P. Turner. T he turbines ex­
hibited at the Exposi tion are discussed and ill ustrated 
in a well-written article. How structural iron is cut 
by the electrical arc is told by J. R. Cravath.  The 
consular and trade notes wil l  be found in their  usual 
places. 

C o o tentli. 
(Illustrated articles are mA.rked with an 8Bterl8k.1 

Airships. experiments in* . . . . . • . .  10 Inventions recently patented . . . . 12 
Bolomete ..... . . . . . . ; . . . . . . . . . . . . . . . .  11 Note. and querie .. . . . . . . . . . . . . . . . . . 13 
Books, new . . . . . . . . . . . . . . . . . . . . . . . .  13 Papers. preserving. . . . . . . . . . . . . . . . .  9 
Century. retrospective viewB of . .  9 Raisin culture* . . . . . • • • . . . . • . . . . . . . .  3 
Clock. wonderful*. . . . .  . . . . . . . • . . . •  7 Refuse furnaces.. • • • . . • . • • . • . . . . . .  6 
Cruiser, Ifrench" . . . • . . . . • . . . . . . .  _ . .  10 Science notes . . .  . . . . • • . . . . . . . .  • • . .  8 
Engineering notes . . . . . . . . . . . . .  _ . .  8 Spyglass, m i litary* . . o w  • • • • • • • • • • • •  10 
Fire alarm. pyrotechnic*. . . . . . . . . .  6 Supplement. current •. . . . . . . . . . . . . .  J2 
Heavens in J anuary . . . . . . . . . . . . . . . 9 Telephone com pany wins Buit . .  8 
Induction coil* . . . . . . . . . . . . . . . . . . . . . 7 W ater pipe, wooden* . . . . . . . . . . . . . .  6 
Inve ntions. index of . . . . . . . . . . . . . . 13 Year, retrospective of . . . . . . . . . . . . .  4 

RECENTLY PATEN TED INVEN TIONS. with steam-passages, some of which are I the dirt on the street surface. If the device Is 
_ formed as grooves extending in the flat top . to be u sed in hospitals or hotels for cleaning 

E ngineerI ng I lnproveDlents. The passages are a r ranged to coincide and hard wood o r  t i le floors, a rotating mop is 

s igned to be s i m u ltaneously rotated and recip­
rocated i n  a cy.l inder attached to the reser­
voir, so as to lubricate w i thout the interven­
tion of suction o r  p ressure valves. A device 
i s  a l so p rovided whereby overpressure Is a void­
ed i f  the apparatus be used for lubricating 
under pressure. 

ROTARY ENG I N E S .-ABRAM L. S C UDDER, I communicate with those o f  the steam-chest e mp loyed on the outside o f  the casing. 
Deposit, N .  Y. I n  the annu l a r  casing o f the I base. 'J'he piston·va lve acts automatical l y  I N S U LA'l'O R .-F.M I L R I S LER, }<'reiberg, Ba­
engine i s  a steam-chamber. The casing i s  p ro- to a i io w  a l ternate induction and exhaust of den, Germ any. The insu i ato.r consists of a 
v ided with inlet and exhaust ports and with a steam to and from the p iston cyl inder through pin ; a lowe r insn lating piece designed to fit 
s l ot for the p i ston-disk, having a head fil l ing the proper passages, and is itself acted on by over the reduced and sc rew-th readed end of the 
the steam-chamber. An abutment s l ides in l ive steam and thereby sh ifted at each h a l f p i n ; and an upper insulating piece comprisIng 
guides i n  the casing. A c am-disk i s  mounted reciprocatio n, so as to cut off steam a t t ue a part having a centra l bore and a screw­
to turn with the p iston -disk and i s  engaged a t  right moment. The formation o f  the passages th readed metal l ining inserted i n  the bore. A 
Its free-end by a p ivoted level' .  A rock-shaft as grooves effects a considerable economy in cap i s cemented both to the upper insulating 
has arms connected with the upper end of the the construction of the engine, as compared p iece and to the l i n ing. The upper insulating 
lever and with the abutmen t.  The valve for the with cored castings. piece i s  adapted to screw on the th readed 
admission of steam i s  opened for approximately end of the p i n  and to clamp an electric wire 
one-ha l f  the rotation of the piston-disk and Is Ele ctrical A p parat u s. between itself and the lower insul ated piece . . 
then closed for the other half of the rotation, 

ELECTRI CAl, C O N N E C T I O N .  _ W,LLIAM 

Designs. 

SMOKE-PIPE R E G I STE R.-GEORGE KESS­
LER, ll rooklyn, New York city.  The leadIng 
feature of the design consists of a rim joined 
by openwork with a solid ring and a center­
p iece set i n  the ring. 

whe reby the steam which has been admitted Is 
expansively used. The amount of the steam in 
each chamber may be varied by altering the 
shape of the cam so as to hold the valve open 

C O LLAR-PRO'I.'ECTO R.-Lo U I S E  R. S E W WARD, 
New Brighton, Richmond, N. Y. The shape of 
the co l l ar-protector is that of an elongated 

GERHARDT, Haz leton, Pen n .  It i s  the pu rpose 
Mecha ni cal Devices. oval, both sides being convex and one some-

of this invention to provide a convenient de- what liatter than the other. The side whIch 

for a longe r o r  shorter time. 
vice for fac i l i tating the connection o r  discon- W I N C H .- ROBERT A .  Mc LEOD, Kaihu.  Auck- Is least liat has i n  its m iddle a V-shaped 
nection of electrical  w i res.  The electrical con- land, New Zealaud. This improved winch Is notch resolving the two portions of the collar­
nection has two i n su l ating sections, one being a direct fai r-lead winch . which . when swung protector into halves i n  which all  the marginal 

C H F. CK-VALVE. ·- THO�IAS J. HAC KETT, p rovided with a p rojection and the other with a round at the req u i red an.�le . h a u l s ,  l ifts o r  l i n e s  a r e  convexed o r  inwardly cu rved l ines, 
\Yardner, Idaho. The check-valve comprises a a cavity In which the projection i s  received. lowers loads directly without the use of lead- terminating at the ends i n  sharply rounded 
valve body having an inlet and an outlet, be- O ppositel .v-disposed dogs are carr ied by the locks. The invention comp rises a winch·barrel corners. 
tween which i s  a conical valve·seat. Caps section havi ng the l' avity . and wo rk through driven by v e r t i c a l  gea r·wheels from a main 
sc rewed in the body have elongated, inwardly the wall s to engage with the p rojection of the horizontal gear-wheel . which i s  movable o n  a T R O U S g R S  HAN G F. H .-TIMOTH Y B. SHU-

projected tubu l a r  bearings o r  guideways. In other section so as to hold the two sections c i rcular gu ideway bolted into a f rame, so th at MAN , 'I'yrone, Pa .  'J'his device consists of a 

one of these guideways a stem is received ; and together.  I� lect !'i ca l  conductors are ca rried in the winch can be turned through a portion of a i semi ·c i rcular portion formed with a stout 

the other gu ideway receives a seeond stem, the sections and are 'i n  contac t with each other c i rcle.  A p u l l -back drum ope rated by gea rl Ug, spring w,i re having a bend o r  loop at one side 

which has a flange and a threaded end, screw- when the sections are engaged . and a horizontal capstan or gipsy, are pro- of the m�ddle fo� attachmen t  to . a nail  or hook. 

ing In the con ical core of a valve provided with l v ided. A ver tical shaft carries a capstan or Two paI l'S of J aws &re p rOVIded, one pall' 
E L EC'J' R I C  SWF:EPBR AN D DUST GATH-

g'l psy on l' tS upper end and I' S secu r'e" to being attached to each end of the w i re and 
an Integral flange. A conical ring of flexible ERER C D "OTJR S a  annah Ga I n  U i h 
material fits on the valve-core, between the ' 

" .- ORI N NE 
UF . V .

. 
the main horizontal gea r .whee l .  By means of having teeth

. 
desl�ned to gr p t e trousers 

flanges. The valve Is made p referabl y  I n  sec-
the casing of the sweeper rotating b rushes 

c l u tches the vertical  gear.wheels (' an be thrown legs at oPPosIte POInts. 

tlons to permit the convenient removal ot the 
are an'anged which are d l'l ven by an electric 

out and the winch held i n  horizontal adjust- l'R I ;-'; T I NG-FILM.-BENJAMIN DAY, Hobo-
ring. 

motor. Above the b rushes is a suction -fan a l s o  
ment.  k e n ,  N .  ,T . This printing-film for p r inting skies 

driven by the motor and serving the p u rpose on photographs lJ as a series of dots arranged VALVI' FOR PlJMPI N G  EN" I NI" C< JAMES f th . th . 1 d t IPwardly L1 T B H IC A T I NG A l ' PAHA'I'n S . --LE O �  S lm-... < - "' ,, 1  , " . - ,, 0 .  rowIng e sweepIngs aIH ns . I • i rregu l a r l y .  Novel and valuable results are 
S .  ATKIN SON, 601 Twenty-sixth St., Lon isvllle,  again�t a screen containing a sponge o r m o i st- POLU] T .  Paris. I�ran('e. 'I'h e  inve n O o n  i H  a ml'-

c l.aimed for this fi l m . 

Ky. The inventor has devised a valve and a I ened c lo t h .  'J'he a l'rangeml' n t  Is s u ('h that the ('h alli('a l l y  opemted I n bl'kator of the k i n d  t n  

steam-chest having a flat base p rovided w i t h  motor c a n  b e  read i l y  moved when t h e  mac hine w h i c h  n i l  I s  drawn from a re s,ervoi r by a piston NOTE.-Copies o f  a n y  of these patents wil l  
central a n d  e n d  p o r t s  and with a cU l'ved ex- l i S  not to b e  used a s  a sweeper. I f  t h e  device a n d  deli vered to the parts to be l n b r l ratl'd be furnished by M u n n  & Co. f o r  t e n  cents each. 
haust passage formed as a groo ve in the base. i is to be u sed for street cleaning, a scraper Is th rough distribu ting"pipes. In the p resen t IU- Please state the name of the patentee, title 
A piston and cylinder have a fiat top provided added

. 
which Berves the pUl'pose of loosening 

. 
vention a piston is provided, which is de- of the invention, and date of this paper. 
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Marine Iron Works. t:hicago. Catalogue free. 

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

Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co .• 10 Bell St . •  
Chagrin Fans, O .  

I nventions developed a n d  perfected. Designing and 
machine work. Ga.rvin :\-iachine Co., 141 Varick St.. N. Y. 

The celebrated " Horns by-Akroyd " Pat ent Safety Oil 
Eng-ine is built by the De La V erg-ne HefI'lg-erating ),-18· 
chine Company. Foot of East 13Sth Street, �ew York. 

The best book for electricians and beg-Illners in elec. 
tricity is . .  Experimental Science, "  b y  Geo. M. Hopkins. 
By mail, $4. Munn & Co.,  p u b l ishers, 361 Broadway, N. " . 

� Send for new an d  com plete catalog-ue of SCient.ific 
and other Books for sale b y  :'\l unn & Co. , 361 Broad w a y ,  
New York. Free o n  aDDlication. 

HINTS TO CORRESPONDENTS. 
Nallle .. and A ddress mu.t accompany ali lettero 

or no attentIOn wil l  be paid thereto. 'rh18 iEi for our 
in formation and _not for publication. 

Refere n t',es to former articles or answers should 
give date of paper and pa��e or num her of question . Inq u irie s not ans\vcred in reasonable time should 
be repeated ; COITespondents will bear in mind that 
some answers require not a lIttle research, and, 
though we endeavor to reply to all "Ither by letter 
or in tbis department. each must take his turn. 

Buyers w ishjng to pl1rcha�e ally article not advertised 
in our columns will be furnished with addrcsses of 
pouses manufacturing or carrying the same. 

Special 'V rltte n I n forrn at i o ll on matters of 
pe:monai rath �>r than general interest cannot be 
expectEd without remuneration. 

S .. ieotific A m e l'iean S u p plem e nt s  referred 
to may he had ut the office. Price 10 cents each.  

Books referred to promptly supplied on receipt of 
price. m i neral s sent for examination should be distinctly 
marked or labeled. 

(8{J20) S. E. D. aRks : What would be the 
proper lengths of the tubes mentioned in the 
SCIE:-!TIFIC AMERICA" of November 24 for a 
full set of chimes of ten notes '! "'i l l  the 

tubes give as clear a tone as bells of the 
same pitch ? A. The lengths cannot be given 

exactly on acconnt of the variation in diam­

eter and thickness of the tubes. They ean be 

cut off a l ittle  longer than the length given 

and turned by filing the ends. We give the 

lengths of fifteen tubes in inches : G, 1 1 1/2 : 
A, l 1 ; B, 1 0 �  ; C, 9 %  ; D, 9 %  ; E, 8 % : j,', 
8 % : � 8 % ; � 7 % ; � 7 � ; � 6 % : � 6 % ;  
g, 6 �'8 ; F, 5 %,  : G, 5 112 .  The tubes are lis I n .  
external diameter a n d  1-32 in.  thick. 

(8021 )  H. S .  G. asks : Is water a conduct­
or or a non-conductor ', A. 'Yater is a non­
conductor of electricity. It h a s  a very high 

resistance when pure. The add i tion of a trace 
of  an acid w i l l ,  however, reduce the resi stance 

so that i t  will conduct fairly we l l .  When this 

i s  done electrolysis takes place. 

(8022) H. H. G. asks ; Can you tell me if 
I should shellac the p l ates of a ",'imshurst ma­
chine which I am constructing '! I am making 
the plates of hard rubber and they are eight 
inches in diameter. A. I t  is  we l l  to shellac 
the p lates of a Wimshurst machine, even if  of 
hard rubber, since the shellac prevents the 
deposit of moisture from the ail' upon the 
p l ates. 

I NDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

DECEMBER 25, 1 900, 
A N D  B A C H B B A R  I N O T H A T  D A T B .  

[ See note at e n d  of l i s t  about copies of these pa tt'llts. j 

!JG4, 398 
GtH , 6 79 
(ji}-! , S07 

Abdominal support, H. S. Gates . • . . . . . . • . .  
Accumulator, L .  Renaud . • . . . . .  , . . • • . . . . . .  
Ad vel'tisiug device, e lectri�, P .  Da wsou . . . .  
Aging apparatus, wine or liqnor, A .  B .  C .  

Do\ydell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G(-)4,fi38 
Ait'-compressors, unloading means for, (i-. 

de Laval and G .  P .  AboI'Il, . . . .  664 , 3G2, H64,563 
Ail' cooling and agitating appara t u s ,  

E .  F .  Porter . . . . . . . . . . . . . . . . . . . . . . . . .  6G4, 77G 
Alarm. See cOI'd�tension alarm. Low-

water alarm. 
Amalgamator, grading, A .  Z. Baldenehro . .  H6-!, 7 1 2  Anchor-rope attachment, boat,  C .  C .  F l'Ppr Hti-!, 73S Ash-pan, W .  S.  Anderson . . . . . . . . . . . . . . . . . .  dH-!, JOS Auger, earth, 'V .  B .  G ihson . . . . • . . . . . . . . .  GH-!, 741 Automobiles, combined condenspr and dash-hoard for, L .  11' . N .  Baldwin . . . . . . . . . . . .  (J64, �73 Axle, J. H. Taylor . . . . . . • . . . . . . . . . . . . . . . . .  nG-! , 447 Axle and hox, vehicl(', .J. G. Allderson . . . . .  UG4, 6 1 1  A x l e  f o r  automobiles, steering, J.  B .  Deek-
Bac;�ped�i: :';.;" iH:�k�: . i,'� . 

P.·  'Iii;l�kit: J� :  : : : : :  �g�: +�� �ag. Se(' ' � .  J ' - ,  . .  hag. 
Rag-hold( . ,  'licks and P. L. Hoff-
B(lla��(�� ,'W_ ' L .

. -f.J�i�k��� : : : : : : : : : Buling-preb .... , ' I '  ' , U : i ; ; ; · l i n . . . . . . . . . .  . 
Ba1illg-pr{�ss, .... s. ' ., _ : 1 1 : .  
B arrel-carrier, :S . � 
Barrels whpl! stpan. _  .. � 

curing, F. E . .  TewL : !  
Basket, \V .  rr. and J .  1 .  h ( ,  
Rparing-, antifriction I'ollpr, .J . \ 

�. f ' �' 1'iI {:' ­
';I. j J, . o I '  ,:", 

Bparing for coltpI' or othpr si�; 1 ·, .  
lubricating and dnst-Jll'oof, 1. ' . \�;. 
Coomlls and L. A. Brooks . . . . . . . .  . 

Bearing, rolleI', J. A. Ppl'kins . . . . . .  G64 , S::::;, Bearings, closing-np dpvil'P for axlp, F .  
Surth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Bed-bottom, spring, \\'. D. I Iuut . . . . . . . . .  . 
Bed, folding. n. b;isnpJ' . . . . . . . . . . . . . . . . . .  . 
Rpdclothes-holdpr, )1. R. PH rRons . . . . . . . . .  . 

G6·1. 40� 
(164,7 :{-l 
GG, � , -t2:: 
Gll t 7 0 i  
6f34, 62:: 
H6:t-, 556 
l'i4,654 
. 1 ', I, �;>.'22 

66--t- , · ! ' ., 
fiG--!,7fit) 
HH4, G:N ' 
66-! , 4!J6 . �  

Beer, etc. , colrl-ail'-pI'Pssure apparatus tor, 
G .  Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . .  664 . 824 

Rept-topping-machinp,  .J. IT. Luh l's . . . . • . . . .  664. �20 
BPIWh . See wushbpnf'h . 
:3icycle, H. C. ",.-ppks . . . . . . . . . . . . . . . . . . .  . 
Biryclf>-chain, A. I. .Ttl('ohf.:; . . . . . . . . . . • . . . .  
Bif'r('lp-suPPOl't, A .  M(�(,()llom . . . . . . . . . . . .  . 
Bi1l i �l l'(l-(·lH' • .I . Rl'n np]'s . . . . . . . . . . . . . . . . . .  . 
Bindf'r, n ntomatie lo<:>k,  E. A. 'l'l'U3sell . . . .  . 5Und. outside window, W. Alford . . . . . .  . . 

GG�. 82G 'I 
604 , 481 
66�, 4nO 
6flt , !'i?� 
61l4,�2!) � 
664,451 

, titutifit jtUtritlU. 13 
Boat, lifo, E. A. Manny . . . . . . . . . . . . . . . . . .  664

.
'7. 69 1 WOOD METAL Boiler. Hpp water-tube hoilpr. or Boilt' l", '1'. P. COllllf'll,r . . . . . . . . . . . . . . . . . . . . .  664,534 W 1,. Boil��l�lf{ul�:aei;�is;������ , 

. .  �' : . ���: . .  }<?��:�:���
l
:
l
.
l 

()G4.47� orl\ers"p;-�!!! 

Furnac(>·grato, W. R. Wood . • . . . . . . . . . . .  , . ti3U\21 
Furnace-gratp, C. E. "�;vman . . . . . . • • . . • . .  GG·t,,'O-l 
Ij�urnaces, appliullce for supplying a il' to, 

J . ,  Sr., and .J. Vicars. ,Ir . • • . • . . . . . . . .  f\64,635 
Gump and apparatus for playillg same, 

Bookcase, sectional, C .  Sn;nlp l' . • . . . . . . . . • •  6G4, 687 Without Steam Power should Book, manifolding o1'(}pr, S. H. Cookl" . • . •  66·1, 384 use our Foot and Hand Power Book-marker, C. 'V. K romen a k el' . . . . . . . • . .  664,417 Machinery. Send for Catalogl�eg 

raee, G. :Mc�lullen . . . • • . . . . . . . • . . . . . .  (){H.492 
Gas um'ucr for cooki n g  stoves, etc. , aCt'ty-

lene, F. 'l' rendel . . . . . . . . . . . . . . . . • . . • . . . .  664/�95 
Gas-ebpck, adjustable, rl'. 11]. Leese . •  , . • . . • .  064,656 
Gas gpneratol', acetylene, 1). M. Dorman . •  l)tJ4,i !n 
Gas storing and distributing apparatus, ace-

Book or eop;v holdf�r,  B.  r�.  Montgomery . . .  664,664 A-Woad. working Machinery, Book or music rack <1 ttacbmput, ,,�. A. 
B-Lathes, etc. 

BOOk� .. 
u

�:pal:�l;l�): 
. "F.' . i£. " ·Giis��l·. ·: .

. 
::. '. ·: .

.
.

.
.

.
. ��¥:��!� SENECA FALLS MFG, CO. tylene, G. M. A. CIHude and G. A. Ht'SS 6-3-1 •. 3,3 

Gas, washing, R. E. Pipping and O. F�. ]1� .  Bottlt', \V .  A .  F r i p s ,  8r . . . . . . . . . . . . . . . . . . .  GG4, 7:3n 695 Water St.t Seneca Falls, N.  ���g�: �::_�:�=�:�gN��:�7.: ii. �i: i11�1�:�:�' : : : : : : :  �g!:�b� ----------------------
Tl'aehmanu . . . . . . . . . . . . . . . . . . . . . . . . .  ()t'1-L t177 

Rottlf' , watt'!', \Y. B. Fenll . . . . . . . . . . . . . . . .  GG4, 472 
Box. See butter-uox. Mail-box. l\1ateh-

box . Paper box. Tit'kpt-lJox. 
�r;: NG 'NE.&,Fooii M A C H I N E.  S H O P  O I.) T F ITS . 

(.. I )  T O'OLS AND SUPPLIE S,'i,,'f,'"' ATHEs. S(BASlIAN LATHl CO I�����'::��V,;r 

Gatp, D. \V. Aylworth . . . . . . . . . . . . . . . . . . . .  �)G·t.612 
Oear for transmitting pO\yt'l', F.  ,Yo Ln n-

clu'stt>l' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f. i)·l.fJ');J 
Gear, speed reduci ng 01' multipl ;ring, S. C .  

Davidson . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  664, :�R6 Box-corller hinding-stril), ,Yo J .  Pierpon t . . .  6G4 , 676 
Box-fastPIlPI", II .  C .  K nox . . . . . . . . . . . . . . . . .  GG4.415 ---.------.- Gearing, J .  and C. Quist  . . . . . . . . . . . . . . . . .  li64, ':' 78 
Boxps, construetioll for fancy, H. J. Bl"li:-

Pllswicii: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GG-t,471 Foot and Power ��:ls���iA��nJd, arfrMilr(;'}8"e�: g��':I������
lg, 

S�� �·s-i�I��:.7.�:;I:" · 'si(:��'-g�;I: 13
64,

7�5 
SH H:PARD LATHE CO., 13.1 W. 2d St . •  Cincinnati, O. ('ratm·. Brakp. SPl' huek-J)Nlaling vPhiele-brake. 

Brick IO(1rl ing 0 1'  nll�()ading a pparatus, T .  
N,  Ayottp HIHI A .  A.  CharhollllPan . • .  

Broaching-pl"Pss, J.  A .  Hali:pr . . . . . . . . . . . . .  . 
BuclH�t, m i llllO\Y, J.  It. Rrillck . . . . . . . . . . . .  . 

664, 71 1 
664 , G 1 5  
6H4 , 'j l H  

Rurllpr. S(,p gas-lmrIlPl'. 
Rutter-box, J .  K. C .  Hohhs . . . . . . . . . . . . • •  
Ruttc)]lliolP- lIla rkpl" and Rllar-Pl', G .  A.  Jo.y . 

r: � � J �!r�t�!n�!!�t�� ! G64, r.4!) Ii' � less it includes tbe famous 
Cahillt�t ,  buff(' t,  '1'. G. \Yailluski . . . . . . . .  . 
Call-flox, pll'ctl'il',  b;. E. Halishnl'." . . . . . . . .  . �gt�2i ' ST I L LSO N W R E N C H  6H4, 681 which i s  particularly adapted for turnin g  out th e best 

work 'H'ithont crushing the IJipe in the l east. All parts 
are drop-forged. Once' tried, it is always used. It has 
many i mitations but no equal s .  See explanatory cuts. 
Price list on application to 

Canwra, roll-holdi llg photogra phic, J .  P.  
Mt-'ypr . . . . . . . . . . . , . . . . . . .  664, 170 

Can. ,8pe oil-can. S l in' l'-Cull.  
Canceline- machinf',  h, ttpl", S .  E .  Pettpe . . . .  664, 429 
Capsules for bottINi, ('tc . ,  machine fol' man-

ufacturi1lg', I<J .  'Yalzl{(' . . . . . . . . . • . . . . .  664,ti16 
Car constl'uc·tion, ra ihYay, .T.  H. Horlw . . . .  (j()4, G52 
Car-coupling, S.  P. Bush . . . . . . . . . . . . . . . .  ()64, U08 
C a l',  donhle-hop[Jf'-l'-bottolll , G. I. King . . . .  n64, 7(iO 
C a l', flat, G. 1. K illr� . . . . . . . . . . . . . . . . . . . .  664, 646 
C a r  grain-door, A. T. Brumel' . . . . . . . . . . . .  ()()4 , 7 1 6  
Car 01' wagon stal{\' ,  G- . I-I .  'Vall . . . . . . . • . . .  6()4, 79::; 
Car- roof, H. \V. Bpimdipk, Jr . . . . . . . • • . . .  GG4,f302 
C arburetel', J .  F.  BPlllH'tt . . . . . . . . . . . . . . . . .  6tH, ,ij'j 
Carcasses, . apnaratns for handling animal,  
ca rd��IJ�r�

a
§�'

i
�) .

. .  
i\'·(:li�: : : : : : �  : : : : : : : : : : : : 

Ca rd-holdf'1' lo('k-I 'od, D.  E. Huntpl' . . . . . .  . 
Carpet-Clf-'alwr. \Y. and .r. Bowi p  . . . . . . . . . .  . 
Carrif-'r. SI'P hU lTt'l-f'ul'l'il'l' .  

fH'4 , 4 1 0  
6ti4, 5[)X 
004, 763 
6G4, GOG 

Cart, J .  J .  MC'�lllt\· . . . . . . . . • . . • . . •  _ . . • . . •  6('.4, 666 
Case. Sf'f-' bOllkcasp.  Jewt'I-<'tl sp. 
Casket-Im\;pl'ing dt'vicf', A .  C .  Rkhul'llson . 
Casting', compositp mptal, \\-T. D. S<ll'gt'll t . .  
CHstOl'�lJt'H II-poppillg' honst', C .  SH xton . . . . .  . 
Chairs,  plnying-boal'd and guard for infaIlts, 

E.  F'lrnhahpr . . . . . . . . . . . . . . . . . .  . .  
Chart, adjustablf-' dn�ss, II.  C .  'Y ilsol1 .. . .  . 
Chuck, planf'r, J. Snf'-ss . . . . . . . . . . . . . . . . . .  . 

664, 581 
GG4,4:JX 
'364,!)S6 
GG4 , 542 
(i1)4, 70\.) 
664, 6SI5 

WALWORTH MANUFACTUR ING CO., 
1 28 TO 1 36 FEDERAL ST. , BOSTON ,  MASS. 

" Th! Working nul! of Ev�ry To�l " 
whether cbeap or costly, common or 
uncommon, belonging to every trade 
and profeSSion, is exhaustively de­
scribed and accurately illustrated in 

MONTGOMERY & CO. '  S 
TOOL CATALOGUE 

the new, i mproved and revi sed edition 
for 1900. Printed from new type, with 
h undreds of new p i ctures and explana� 
tions of the latest rrools m a nufactured !?{ esh6J'1�1l�:�ePU;tr08iei;r��g: t��j 

study. By lUail for 25 cents. 
M O N T G O M E RY & C O . ,  1 0 5 Fulto n St., New York City. 

Governor, centrifugal, F. Ellieott . . . . . . . . .  . 
Gon�l'llOr, prime-motor, P. Ellicott . . .  ; . . . .  . 
G-rain-distriuutor loek, O. II . Rakel' . . . . . .  . 
G rinding machhlf', ban, H. M. Putnam . .  . 
Grinding maehhw, ebaspr, .T. B. "Tullace . .  
Guaiaeolatpd serum and makil lg sump, F.  

6G I,�\92 
.;I\ I, :!!l! 
flfi-l, ·t\l) 
ti64. �21 
6"'4, 5 1 2  

Berlioz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  d6:l.377 
ChIm or gnm \Yastps, )'pgpm'l' : Lti llg old, C.  

Brimmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gun-mount, 'Yo H. Driggs . . . . . . . . . . . . . . . .  . 
Guttel'-hang.('l',  'V. Hpih . . . . . . . . . . . . . . . . .  . 
Harne-clip, 'V. C. Johnson . . . . . . . . . . . . . . . . •  
H amm('r, hlacksmith ' s,  J.  "Tude . . . . . . . . . . •  
H a mmo('k, 1 .  E .  Palmf'r . . . . . . . . . . . . . . . . . .  . 
Harnmoek-snppol't, I. E. Palmpl' . . . . . . . . . .  . 

rf_i-1. ti2:) 
OSi, 73'! 
'�l lt .G37 
"tH,.ll l 
'l6 1.m3 
f-- ,H. 'l 74 6C. I : .ij2 

IIan
�!��1c�

f 
f�l�o

o
s���rr���

b
�T�g��

l
�:���' . .  ,::�.� 6G4,4 1 3  

Hangf'l'.  SeE' g llttpr-hanger. 
Harvpstel's� mowers, etc. , knife for, H .  

Oldham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fH-1. G·IO 
Ha1'vpsting machhw, potato, H. Harms and 

II .  Sppgelke . . . . . . . . . . . . . . . . . . . . . . . . . .  664, 406 
H('a(llight, F. B. Lash . . . . . . . . . . . . . . . . . . . .  G64,H.� 
HeatpJ'. See plpetl'ic beater. POl'tahle hpat-

Pl'. ,,7ah'l':-hpatE'r. 
IIpating and vPlltilating systems for build-

ings, D. 'V. Anderson . . . . . . . . . . . . . . . .  664,706 
Hpating apparatus, low-pressure steam, 

.T. I,"plliug . . . . • . . . . . . . . . . . . . . • . . • • . • .  
Hidps, trea ting',  11�. \Vayland . . . . • . . . • . • . .  
Hingp, spring, 'V. K .  Sanstrom . . . . . . . . . . .  . 

664,644 
664,C,!J8 
664,682 

Hoisting :l1Hl e(l rry ing device, overhead, 
N. E. Bro"'u . . . . . . . . . . . . . . . . • . . . . •  � . . .  664,622 

Hook. S('e Fish-hoolc Snap-hook. 
IIol's(>sbot-'ing-stall,  J. A. Gray . . . • • . . • . . •  
Incuhator, J .  L .  Maey . • . . . . . . . . . . . • . . • . . . .  
I nkstand, A .  L. Newton . . . . . . . . . . . . . . . . .  . 
Insulator, E. Renault . . . . . . . . . . . . . . . . . . .  . 

664,402 
G64,657 
G64, 42� 
66�1, 432 

ChU
l��ln��:t��

lt
.�� . ��:�'�� . .  a.�I��I":��l��, . .  �: . .  �: tI64,:'4J  T H E  E U R E K A  C LI P  Intel'llal-c'ombustion engiilP, ",V. Ie Frt:'e-

lIl a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664 , G32 
Clamp. SN� saw-clamp. C mhrplla-l'od 

clamn. 
Clamp 01; bracket, n. F. Du1'ham . . . . . . . . . .  664, 390 
Clasp for garment-sullporh'rs, pte . ,  C.  M .  

Sim psoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6()4, 685 
Clasp for shoes, (· te. , S. Cohpn . . . . . . . . . . . . .  664, 467 
Cleaner. 8pe cHl'lwt-cleunl'l'. 
Clip. See hamp-dip. 
Clip 01' card-hohlf-'I', F .  S.  "-:"phh . . . . . . . . . .  flG4 . 5 1 7  
Clock striki1lg' nlPchan isIll, .J .  G u tpku1Ist . . .  (")64, 404 
Clothps-linp I'Ppl , H .  Huehner . . . . . . . . . . .  � .  664, G40 
Clutch, I�. Prouty . . . . . . . . . . . . . . . . . . . . . . . .  ()()4,4:n 
Coek, lock, .r. R .  Cam phf'll, . . . . . . . . . . . . . •  G64,4G2 
COl'k, stop and wastp, .J. R. Cam phpll . . . . .  G6-+, 46:� 
Coill-eontl'ol1p(l mp('hanislTI, R .  B.  Mongf'I' . .  (iG4 , !l6f) 
CoI1HI'-pad fastpllf'r,  J. E. Ch:lllth'r . . . . . . . . .  GfH, 4G4 
Collar-spring. S .  A .  l{ oltollski . . . . . . . . . . . .  Go-i-. fH-:'; 
Collpctor-ring', II. G. Rf'ist . . . . . . . . . . . . . . . .  G(j.} . r.O� 
Compass attnchnH'Jlt ,  S. D.  Patri cle . . . . . . .  nfl4 . 4 <)7 
('onv(')'ing apparatu" �. B. Peck . . . . . . . . . .  f164. 427 
Cop-tuhf-' rn a mlr·pl, D.  Jackson . . . . . . . . . . . . .  G64, ()43 
C01JDPl', ext l'Hf'till .!! ,  J.  D01wl as . . . . . . . . . . . .  G()4. fl37 
Cord-tpnsion alarm, C .  Rl'an sg'l'ov(' . . . . . .  6f14,71 7 
('Ol'll-c'uttpr, C. O. E1H'l'lpi ll . . . . . . . . . . . . . . .  HH4 , ft27 
Corn huskpr and Sh l'P(hlp l', F. :\1 . Tpt'gl111 l'-

dPll and .J. B. Bimps . . . . . . . . . . . . . . . . .  . 
COl'lwt.  I�\ .T. RkhmalHl . . . . . . . . . . . . . .  , . . . 
Corspt-shit�ld,  P. :\L :\Iatthpw . . . . . . . . . . . .  . 
Conpling'. SN' car-f'otH lling-. Thi ll-conpl; l' g' . Cows from k i c k i n g' ,  dt�vice fo!' IH'pvpn t i n g' ,  

J .  F.  "Ta lJacp . . . . . . . . . . . . . . . . . . . . . . .  . 
C rah', nx�hH lJ(llP, H. n. G rav{-\s . . . . . . . . . . .  . 
Cllff-holdpr, .P.  O ' Dollnpll . . . . . . . . . . . . . . . • .  
Cnltivator amI hu 1'I'ow, M.  Rmith . . . . . . . . .  . 
Cultivator, h u tH1 ,  .J. H. Amlprson . . . . . . . .  . 
Cultivator l'Pplautt'I' a ttachnwnt, 1\[ , G .  

M itch,,11 . . . . . . . . . . .  . . . . . . . . . . . . . . .  . 
Cultivator-shovpl . F. 'V. FrPll('h . .  . 
Curtai.n. adju stahlp storm , I· ... . P. Stukf'y . . .  . 
Curtain fixtlll'p, J. R. Bprnipr . . . . . . . . . . . .  . 
Cut-off, down-spout, G. A. Higgins . . . . . . . .  . 
Cuttpr. SN� corn-cutter. 
C�'lillder-tooth , P.  Swenson . . . . . . . . . . . . . . .  . 
Deliw'r,Y illt'chan ism,  n. Rops(>l1 . . . . . . . . .  . 
Distilling and I'Pfining oils,  rr. MacalnillP . .  . 
Dock, sectional floating constrUf'tioll ,  "7 .  

.Jamieson . . . . . . . . . . . . . . . . . . . . .  . 
Door, gndn, J. If]. B rown and H. IT. ""-ill-

H(H , 44,'i 
j;04 . ·t:lc;. 
G64, fiGO 

6M. 7!l4 
66:t-. ,t7G 
6fi4,G77 
fi6 t . OP() 
6fi4 , BO I  
f)()4, ()'13 
G64 . :m7 
6fi4, 7f12 
664-Ji l k  
664, 548 
(lfH.4 · h1  
f;()·! , r:BG 
664,81:; 
fi6·i, 7!)8 

tNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664 , 621 
Drafting and mf'asll ring tool, combinerl, \Y. 

C. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dredging apnarutus, F. Ecauhert . . . . . . . .  . 
Driving mechanism, n. P. Richards . . . . . .  . 
Dye ano making same, triphenylmethall(� , 

664,727 
f)64. ()2� 
664,505 

H. R .  Yidal . . . . . . . . . . . . . . . . . . . . . . . . . .  664, 450 
Eddng devict'. J. P. BrmVll . . . . .  ' . . . . . . . . •  664, 530 
FJgg beatf'-l' and mixpr,  combined, R. G. 

and E .  n. Rabir'''r . . . . . . . . . . . . . . . . . . . .  664, 779 
Electric currents into e ffpctive mpchanical 

pnergy, convt'l'ting thp eIlt'rgy of al-
ternating, R .  E i ckH1H>;\'pr . . . . . . . . . . . .  fifl4,'1 �:l 

Electric cnt-out, J. n.  ann n. TrnmlmH . . .  664, f) 1 1  
Electric heatpr a n d  cirf'nit-controller there-

for, .T. J .  A�'pl' . . . .  " . . . . . . . . . . . . . . . . . .  664,371 
Electric-ma<:'hine bl'ush-holdpr, dynamo, C.  

'V. K ra�h . . . . . . . . . . . . . . . . . . . . . . . . . • .  664.64!l 
Elpctric machillf'. d�'lHlnlO,  J. Fisher . . . . . .  . 
Electrom llgnpt-coil, So n. Snrong . . . . . . . . .  . 
Ellintic sprine-, O. Morrill ann H. P. ,,"-plls . 
End-gate fastNling.  .J. P"a rson . . . . . . . . . .  . 
Enginf' .  Spe internal-combnstion engine. 

Rotary pngiI1 f-' .  RtPflm -pnghw. 

664, ::!!16 
664, 442 
664.571 
664,498 

Engine cylilldf-'r-hNt d ,  R .  L.  A m hrosp . . . . .  6("-.4,453 
Engine fly-whpf'ls, st:nting-jack for, J. F. 

Trumhk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664 , 5 10 
Engine speed-regulator, explosive. H. Sut-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  ()114 ,  8.Q!) 
Engine tend(,-l', tractl()1l, F . .T.  'Ypir . . . . . . .  664, G99 
Engines, incamlps(,f'nt  i g n i t i w! '  (lpvif'P for 

pxnlosion . G. Miari alld F. G i usti . . . •  fifl4. fHH 
Envplop, I .  F .  I.ong . . . . . . . . . . • . . . . . . . . . . . .  6()4, fi()() 
Envelon. J. A. Ullman . . . . . . . . . . . . . . . . . . . .  664. f1n4 
Exhibiting device, B .  Tropn . . . . . . . . . . . • . .  ({()4.692 
Fancpt and overflo\y, comhined, "T. G. 

"\Vuichct . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  664 , f;O� 
Feather quills, ID a chinp for grinding, S.  

Levy . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  ()64, 564 
FpC'd-watpr-pnrifying apparatus. I. S. 1\1('-

Dougall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664, 572 
Feeder, boiler, J. Barry and �1. L. Shaugh­

nessy . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  664,456 
FpNlf-'l'. stpnm-boilf'l', G. "T. Yidll1nd . . . . . .  664, b.)6 
Fpp(l i n g  nnd wa tpring ponltry, (]f'vice for, 

D. E. Ronthwick . . . . . . . . . . . . . . . . . . . . . •  664,r:i91 
Fpmlpl·. SPf' til'pnIacp-ff'llfJf·l'. 
Fprtilj7,('-r-(li stri hntf'l'. J. C. Ho1 t7.c1aw . . . •  
Filp,  r... .  C .  1\JcKf'al . . . . . . . . . . . . . . . . . . . • . • •  
Filp, p rpscription , H .  1. .Tpffprs . . . . . . . . . .  . 
Filf' RllS!Wnsion dpviee, docnmf'nt, D. E.  

ITuntf'1' . . . . . . . . . . .  . 
Filter, .T. C. ITpllflprs(l'>" 
Filtpring- mat('rial 

, 
< . " 

:. howl, � 
' , , ; , I rm + . ' ;', 

. , , ;(] 1\ ! i " l 
.J .  

. '"i�()'l i;',: :  : : : : : 
" hlp w a l l . fioor. 

, : nH":-: . . . . . . . . . . . . . . . . •  
r' \ > H. 'Vnods . . . . . . . . . .  . 

> .  rl. lT a l l . . . . .  . . . . .  . . " ' , G. C. (1 lH l II. E. SptehpIl . . .  . snre mot!)l' 'V. E.  SimpRon . . . . .  . , G. "T. Tn rtoll . . . . . . . . . . . . . . . . . .  . 
' I ' aHd dplivPI'Y mpchanism , \V. Seott . mpchanisrn , O. Roesen . • . . . . . . . . .  lilldpl', O .  :tOPSPll . . . . . . . • . . . . • • . . •  1 .  S('t'· w a  tpring- foulltatn. 

664 . 477 
664,57a 
664.482 
I1M. 7"5 
664. 40R 
664.71>2 
6M, n25 
064 . .  '�02 
664 , c';!,)B 
664. P.1!l 
f164. 702 
(;64, t7!'l I 
664, 7R6 
664. 787 
664 . 4 4ll 
664 . t R9 
664 . fi83 
664.!'>H 

!tornatie, C .  f�.  Pprry . . . . . . . . . . . . •  ('6.t. 4!)') 

The most usef Ul article ever invented tor the purpose. Indispensable to Law­
yet's. Editors, Stud ent.s, Bankers, Insur­
ance Companies and busines8 men gen­
eral ly. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxe."J of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers. or by m�til on receipt 
of price. Sample card, by mail, free. Man-
ili�

t
C��� tgox��l�1fl����ji�Id��f�y' 

P R I N T 
YO U R  O W N  
CARDS, etc. 

$5 P RESS Ci rculal' o r  hma.Il Newspaper Preas $18. T y p e s e t t i n g  easy. Money 
maker or saver. Send stamp for catalogue, presses, type, paper, etc. THE. PRESS CO • •  illeriden. Conn. 

CAST I NGS : Both GREY IRON and BRA SS. 

I ron for preservation therpof, electrolytic 
tl't'a tmf'nt of. H .  L .  Hollis . . . . . . . . . . . . .  664,550 

I rrigator and insufflator, rectal, R. E. ",Va1'-
})pr . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  , . . . .  664. 7!l6 

.T('\Y(·I f'asp or hox, M .  ""'imler! . . . . . . . . . . .  664,520 
r .Toillt. f;pp pipp-j oint.  Rail-jOint. Vehic1e-

framp join t .  
Knifp-bla(}(:, R. H. Dickinson . . . . . . . . . • . .  664,5:�6 
K n i t ting-maehhl f'  np('(11(', A. D. Dodge . . . . .  66·t, R08 
Lahpl ing maeb hlf',  bottle, T. A. "'Veber . . . .  H64, 797 
Laddpr, C. Copln niz . . . . . . . . . . . . . . . . . . . . . .  664, 385 
Laddpr, bl'pak-H\\'a�', Ij�.  �f. Z. Knight . . . .  664 414 
Lamp.  aef'tylpllP-g a s  hicyclp, \Y. A. Pen- _ fipl<l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.7d5 
Lnmp-btlrIlPl', .r. G rpg'ory . . . . . . . . . . . . . . . . . .  664 , 742 
Lamp, curriagp, E .  �I. Itmwuhlllth . . . . . . . .  664, 783 
Lamp, ph'ctl'ic-arc, R .  E. Hall . . . . . . . . . . . .  664 , 7 1 3  
L a m [l s ,  l'egula ting-sockt�t f o r  rnultifilam('nt 

inf"andpscpnt e}pctric, C .  A.  Hussey . . .  664,554 
Lawn-sprinkler. R. II. Denglel' . . . . . . . . . . . •  664, 730 
Lawn-sprinklpl', A.  G. "T. Peterson and J. 

F. lIn slam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664,428 
Lead., trpating- whitp, T. C .  Rand('l'son . . . . . .  664, 437 
Let-off, friction, T .  Brindle and M. O. 

Stpel'P . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . .  664, �RO 
Life-prpsPI'ver, II. J. Ennis . . . . . . . . . . . . . . .  H64, R95 
Lime-slak ing apparatus, "T. S('hnltlwss . . . .  664,440 

PATTERNS :  WOOD and 
Liquid with comprf'ssed fms, apparatus for M ETA l • •  made a('tuuting, R. COul'ader . . . . . . . . . . . . . . .  664, 723 

f .. om drawings and blue prints. 

We m anufacture �q �tin�s and !'Ipecialties of every 
descri ption and wei ;rht and can bui l d  your patterns, if 
n ecessary. having a full equlppp.d m etal and wood pat­
tern sh O ll 10r this purpose. Send us your inquiries. 
Prices right. 

W EST S I D E  F O U NDRY C O  . .  TROY, NEW Y O R K .  

Liquids i n  fi x p d  Qnantities,  apparatus for 
drawing off, I� .  Franc, T .  and \\-T. L. 
CoIf' . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  

LOCk, " 7. R. 1\fool'e . . . • . • . . . . . . . . . . . . . . . . . .  
Lock, A .  I)ptersen . • . . . • . . . . . . . . . . . . . . . . . .  
I .. ock, J. Rikard . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock-rod, rotan:', D. B. Hnntpr . . . . . . . . . . .  . 

661. t29 
664. 4.22 
664. 674 
664. 582 
664 . 754 

Loom fllling-l'eplenishing mpf'hani�m, E .  S .  
�timpson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. 790 

Loom pickPl'-stnff hnffpr, F. A .  Mills . . . . . .  664,817 
Loom picking nwchanism ,  M. �L  Lahue . . . •  664,560 
Loom s. pllPum utic shutth' and picker-sta ff  

hllffpr for, F. A . :\fills . . . . . . . . . . . . . .  664,816 
Low-wa tpr alarm, M .  R .  Schufi'Pl' . . . . . . . . . . 664,785 
Luhrica ting device for p iston-rods, R. E. 

Powerful, Responsive, 
:\fcCupn and P . .  J.  Gormley . . . . . . . . . . •  664,491 

D urable and Efficient. ��:�������x, PI�
k

c�
e,

pa�· . .  �: . .  ������ : : : : : : : : : :  ��::��� 
" The Reeves " 

Variable Speed 
Countershaft 

l\1atch-hox, fL R.  Odpan . . . . . . . . . . . . . . . . . .  664, 076 
Match-mnchhw. 'V. P.  Hntch i llROll . . . . . . . .  664. 642 
:Mateh , safety, C .  H a slwantr�r, Jr . . . . . . . . .  664,609 
Matrix or dL� setting muchilh'S,  distributing 

apparatus for, E.  \\-T('llSehpl' . . . . . . . . . .  664. C98 
)-Iedieal 11 se, serum prpparation fol', F. 

Berlioz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664. "78 
Metal, machine for making expandpd, E .  S. 

Brad ford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. �79 
for securing any speed without Metal tank, P.  P. Manning . . • . . . . . . • . . • • .  664, 421 
change of belt or loss of time. E8- Mill.  Spp rolli ng-m i n .  peClally adapted lor all kinds of [ron- M irror attaehmpnt, ",V .  H .  H. "Tright . • . . . •  664. 1)22 
worldng Mach inery, [ron Lathes, I Molding-machhIP,  G. 'V. Paf'li:pr . . . . . . . . . . .  664, 426 Planers, Boring: M�lls, .�ha.pers. etc.; Motion; (

.

h,vice fOl

.

' converting vihru tory into , Ceme!lt M�cblnelY, E�perl mental rotary·, E. R. Chapman . . . . . . . . . . . . . . .  664, .�82 Ml!chmerY-I.n. fact all kmds of ma- Motion to d i stant points, mpans for trans-ch!nel: y  reqU1rll]-g fI change of speed. mittinr.-, D. P .  Thompson . . . . . . . . . . . . . .  664, !)94 \VH h  It a large ID CreJlSe �nd '1, better Motor. St\P fluid-pl'PSSlll'e motol·. Rotary gralje of work can be prouuced. motor. "rind-motor. � Send for hand�omely iUu-strated l\lusic-shppts, automatic devif'f-' for engaging cataloaue " S. A." free. ('nds of trave1ing, R. J. BennPit . . . . .  : 664,604 
R E EV E S  P U L L E Y  C O. ���I""h', T .  B. White : . . . .  ::  . . . . . . . . . . . . . .  664,800 

CO L U M B U S .  I N D " U, S. A . 
Nltr���/'a

.
s:�. �����:' . .  1.��

d
:'.1II.�

, 
. .  �' . .  ����I: 664,709 

-------------------:.:...--.:...-.-:. Nozzlp for oil or other bottlt's, L. M. Ca-

B I C Y C L E S CseAnTdAfLOOr90UUEr g��c�'��:h�:: · t�l;iiri;i.�f'�I:I��;';I;�': : i,:. : �iil:
I;'� : 

O re-separator, A. C. Hartung . . . . . . . . . . . .  . 
MR. DEA LER, it will PAY YOU to write us. Ore-separator, A. R. MacDonald, .JI' . . . . . • .  
OTTO KON I C S LO W .  C LEVE LA N D, OHIO. ���-

l�;-lf:,
rn�O\{le�n����

.
gn�tic: .�: .�:·:�I��'� : : 

664.461 
664,669 
664 , 488 
664,h:15 
664.768 
664.!)00 
664,487 
664,"91 

A t t ·  M h ·  Painting appal'atus, N .  Rto\\' . . . . . . . . . . • . . .  � � U o m a  IC ac m e s  Pall. Sep ash-pan. YacnnlJl -pan . � Ff! '" - FOR papP

.

r and 

.
. 

P1'OdU('J1)g' ... sarnf', P. Hn:l{e . . . • . .  664. 74� 

J1 J ? FO R M I N 0 WI R E I �:�:::: ���:'s,FJ·m��h i ��
o

t:(;I: · ;';�kil;g: . C). · ·II·. ::: :
::: 

W � Q Q from coil Into sh apes �l milar pan�rO
�t�l�PS: '  ;:ri.;�hi�� · 'f�'l'" ���kil�g: ' c'. ' .�.\.: 

� � to .cuts. \Ve can fur�isb ma- P(����ft��-i(��ki
,
�g ' ;l�yi�{-�: 'Ii: . 

G'r;);)�l; : : :, : : : : : ��::�b� '=, 1 chmes or goods, as deSIred. Ppssar��,
. 

H. 1\1. Pamp . . . . . . . . . . . . . . . . . . . .  664. '195 (:) '=-- IF Send for Circulars. Photopngra ver' s printing-framp, S. Mc-
e$!-'>a c=- BLAKE & J O H NSON,  Pian����I:(;:� i. · i · ii�;i': " " " " " " " : : : : : : : : : : :  2�1:�g� 

P. o. Box 1', WATERBURY. C ONN. Pipp-joint. flexihl,', G. F. Hughson . . . . . . . .  664 . 47!l 
Pipe-wrench , E. F.  Comlwr . . . . . . . . . . . . . . .  664,H25 
Pipe-wreneh , H .  H.  Hllntpr . . . . . . . . . . • . . . .  664, �·)4] 
Pipe-wrench , N. N ilson . . . . . . . . . . . . . . . . . . . .  664,425 
Piston for Single-acting enghws, O .  F. 

Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. 10] 
Plai ting apparatus, T .  "T. Cast1pman 664 , 721 664, � 22 
Planing ma('hinf-' for <:>urved work, wo .. )d, 

B. D .  Whitno;v . . . . . . . . . . . . . . . . . . . . . . .  664 ;; 1 9  
PIantf'r, corn, "T. Lillf'oln . . . . . . . . . . • . . . . . .  664 767 
Platp-hold(>r, m a ,C' azhw, C.  G. \\-7arnecke nnd 

W. II.  HpHth . . . . . . . . . . . . . . . . . . . . . . . .  . 
PIo,,', R. L. -Morrison . . . . . . . . . . . . . . . . . . . . .  . 
Plow nttachmf'nt. 'V. B. Bracewell . . . . . . .  . 
Pnpll matic-dpspatch-carrier system, J. M. 

664. 795 
664 r70 
664, ;;27 

Hf'ctor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664 , 547 
Pnf'llln n t i e  snring or (,11shion, S. H. Stubbs . 664. 444 
Porta hlp hpatf'r, J. L .  Hollingsworth . . . . . •  664, 751 
Prppiotls m ptnls from l'iver-bpds, machine 

for collecting, J. R .  Drake . . . . . . . . . . . .  664,626 
Pl'Pssnre-gagf'-testing apparatus, C .  B.  Bos-worth . . . . . . . . . . . . . . . . . . . . . . . . .  664,k0!5 664. P06 Printin(!'-mnchinp, T.  �r. North . . . . .  664 574 664 fi7:.i 

. �f'P hnilf' l'-fll l'n a f'P. Regenf'l'H tive , ·�l-> -fnrn a f'p .  Smokeless furnace. I ' id inrv fl1 rn n cp. t. · Pestin . . . . . . . . . . . . . . . . . . . . .  'l64. 67.1 

Printing-maf'hinp, "-T. Spalckhavpr . .  664; 592 664. 5!:)::) Printing-m a<:>hinp, pf>nC'il,  C. W. Cuttf>r . • • . .  664, 72h Printing-press. G. I�.  Pancoast . . . . . . . • . . •  664 �J7g Printing-press, cylinder, F. J. Hllrbridge . .  664,744 

© 1901 SCIENTIFIC AMERICAN, INC.
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Elgin Watches 
possess every desirable modern 
improvement - are acknowl ­
edged t o  be 

The World's Standard 
in accurate t i me-te l l ing and en­
durance. J e w elers everywhere 
sel l  and warrant the 

Genu ine Ruby Jeweled Elgin 
An Elgin Watch always 

has the word " Elgi n "  en­
graved on the works­
fully gnaran teed. 

Booklet Free. 
ELOIN NATIONAL WATCH CO. 

Propelling mechanism, boat, J. H. D. Gerken 
Pump, W. E\ Singel· . . . . . . . . . . . . . . . . . . . . .  . 
Pump-governor, R. Conrader . • . . . . . . . . . . .  
Punch, die, G .  C .  Ainsworth . . . . . . . . . . . . .  . 
Push-button, electric, fr. A. Nathalls . . . . .  . 
Pyrometer, H. VOIl Koehring . . . . . . . . . . . . .  . 
Rack. See book 01' music rack. 

664. 54S 
664.m7 
664. lt.Il; 
664 �2" 
664 : 667 
4j64.764 

Rail-jOint, F. A. Brewer . . . . . . . . . . . . • . . . . .  664,G20 
Railway aero-electric brake. C. Luyers . . . .  664)U2 
Railway electric safety appliance, E .  L. 

Orcutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664, 819 
Railway-frog, J. Barry . . . . . . . . . . . . . . . . . . .  664, d1 7 
RailwaY-SWitch, 11'. S. Pearson . . . . . . . . . . . . .  664,fi79 
Railway-switch, automatic, W. W. Hotl'man 

and F. W. Power·s . . . . . . . . . . . . . . . . . . . . .  664, 750 
Raihvay-switch, safety, A. l�uentz and A. 

Trenker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664,G51 
Railway-tie, . metallic, R.  O .  Southworth . .  664, l89 
Railway-track bed, J. W. Gay . . . . . . . . . . . . .  664,740 
Railways, construction for third-rail el(�c-

tric, W. Courtenay . . . . . . . . . . . . . . . . . . . .  �.-l70 
Rake and m arker, combined, W. H. Smith . HM, -"88 
Receptacle, coin-freed, J. O. Fowler, Jr . . . . 664. ':'30 
Record and index, card,  J. H. Rand . . . . . .  664,;)OJ 
Refrigerating or iee-making machines, re� 

generating and filtering apparatus for 
salt solutions In. G.  Doderleln . . . . . . . . .  f64 . �187 

Refrigerator, J. H. Mann . . . . . . . . . . . . . . . . .  664.815 
Regenerative hearth-furnace, E .  Blass . . . . .  664,526 
Rein, safety, O .  M. Whitman . . . . . . . • . • . . . .  664,5-'.3 
Rendering apparatus, S .  H. Brown . . . . . . . . .  (164,""20 
Rice hulling and cleaning machine, J. 'r. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644.533 
Riveting apparatus, pneumatic, J. J. Tynan 

and H .  C .  Mostiller . . . . . . . . . . . . . . . . . . .  1'64. 506 
Rolling-mill, "J. Kennedy . . . . . . . . . . . . . . . . . . .  C364,f:H:u 
Rolling-mill, car-wheel, F. A. Wheeler . . . .  644, /:)9 
Roof, tin,  I�. May . . .  ; . . . . . . . . . . . . . . . . . . . .  664,O()O 
Rotary engine, G. R. Ibach . . . . . . . . . . . . . . •  664,4.'30 
Rotary engine, L. Legendre . . . . • . . . . . . . . . .  <J64,7G5 
Rotary engine, F.  G. 'Tees . . . . . . . • . . . . . . .  1164, 5<.'9 
Rotary engine. W. D.  Williams . . . . • . . • . • •  ;"'64,81)1 
Rotary motor, A.  Lestrade . . . . . . . . . . . . . . . . •  n64,·1f-1G 
Saw-clamp. J. A .  Almquist . . . • • . . . . . . . . . .  1164,452 
Sawmill rossing a ttachment, R.  H.  Dickin-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Scaffold. W. P. Smith and A. Tennison . . .  . 
Scale, automatic fur, E. B. Boggs . . . . . . . . . 

Economical 
Scissors, J. Badger . . . . . . . . . . . . . . . . . . . • . .  

Gas EnPI'ne Ipnl'ters Screw cover or guard. s e t .  R .  W. Pratt . . . •  
o 0 Screw-driver attachment, G. C. Cady . . . . . . •  

Screw'plate, Z. G .  Ward . . . . . . . . . . . . . . . .  . .  

�64,5:15 
664.508 
("M. 6 1 !) 
·164.61 � 
(:64,17 '­
f.64. 62-1 
H64,514 of every description for 

Stationary, Marine or 
Automobile Enlrines, 
Dynamos, Magnetos, 
Starters, C o i  I s an d 
Plulrs Cor either touch 
or jump spark. 
80 St. Cla ir  St . ,  D ayton , O. 

Screw, rigging, H. S .  Clement and A .  S. 
Thomson • • . • • . . . . . . . . . . . . . . . . . . . . . . . .  

Seal, bottle. W .  il. Heath . .  664. 636. 664. 746. 
Seat attachment, spring, S.  C .  Hitchcock . .  
Seed cleaning and separating machinf', J.  

Rump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Self-locking stand, J. B. Quinn . . . . . . . . . . . 
Separator screen or riddle, D. Lippy . . . .  . 
Sewerage-disposal apparatus. 'V. L. Church 
Sewing-machine feeding mechanism, J. F. 

664. 456 
664. 747 
C,64.638 

664.680 
66-1,678 
66-1 .811  
664.532 

McKenney . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. 772 

W 0 R K SeWing-machine shuttle·actnating mechan-
ism, J. F. McKpnney . • . • • . . . . . • . . . . . . .  664,77;:; 

No machine on the market can. e!lual �g�����ygg �pp!�����e' ia;':�_'��;':�I: ' 'G: . 
Ri� 

664 . 4 1 6  

���h�;.�Ow¥t���JI::e';,� �ol��l�f. 1 cardo . . . . . . . . . .  : . . . . .  
,' 

. . . . . .  .' . . . . . . . .  664.504 
Spindles .and hearin s of hardened Shaving apparatus. H.  pl?sse . . . . . . . . . . . .  664.�88 
and ground tool steef. Arranged to S�oveling-board. N. 1. Mllhken . . . . . . . . . . . . 664.6G2 
take same size chucks and other Shver-can, H.  Honegg(>f . . . . . . . . . . . . . . . . . .  664 . 551 
attachments as fit mouth of bench Smoke-consuIDf'I' , .J. Ii"'. Lestel' . . . . . . . . . . . . 664, 485 
lathe spindle. 'l'raverse movement Smoke-consuming and fuel-saving device, C .  

?1�;a�lhJeWI����ateX��';,"kl�t�CrlP- Smo�·l��:yag�r�':cg.
l . . �t';';�·-j,�ii';,:. · . p." . '11: 664. 38i 

The Pratt & Whitney Co., Hartford, Conn. Sna:�;��� iri." · �i���s : : : : : : : : : : : : : : : : : : : : :  ��au PRIX, PARIS, 1900. Snow-plow. F.  N. Lell . . . . . . . . . . . . . . . . . . . .  664.f,03 

T H E  SAN ITARY STI LL 

American Sheet Steel Com pany 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat, Corrugated and 
" V "  Crimped 

Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company' s 
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

$50 A Week 
And Expenses Made By Live 

Agents Sell ing 

THE ACORN LAMP 
Underneath & overhead genera.tors. 
MAKES ITS OWN GAS 
At a Cost of One Cent for Ten Hours. 

In:!�:fel�;��b:��r;l���ele.L�����i� no trouble. Indorsed and approved by 
Fire Insurance Underwriters. Made 
in 25 different styles. Prices from 
84-.00 up. They sell on sight to store:j 
aud families. Guaranteed to gi ve 
satlRfaction. We haTe agents who 
are selling 10 to 20 lamps per day. 

It's " wonde .... Catalogue free. Write 
for terms to agents. 
ACORN BRASS WDR II(S, 
Dept., 1 0, Chlc8flo. Ills. 

The 
WOOD 

s m a l l  s c a l e. 

Fifty e g g  c a­
pacity. Heat, moisture and ventilation 
automatically and perfectly coutrolled. 

Price only 87. 
Send for the Wooden Hen Book ; 

mailed free, together with a book about the 
E X C E L S I O R  I N C U BATOR, to those who name this paper. OEO H. STAHL, Quincy, illinois. 

Spark arrester and consumer, .1.  B.  Righter 664,781 
Spigot and bung-remover, combined, T. Liv-

ingood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.565 
Spoke-swaging machhH'. C .  E.  Roberts . . . .  664,435 
Stacking loose hay or straw, device for. R. 

Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.546 
Stail··rod and securer. W .  B. Gould . . . . . . . .  664.545 
Stapling rlEwic(>, J.  C. La I'y . • . . • . . . . . . . . • .  664,655 
Stave-sawing machine, R.  P. Gerlach and 

F .  Stahl . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . .  . 
Stay, garmf'nt, C. B.  A. Smith . . . . . . . . . . .  . 
Steam-f'nginf', W. K. Freeman . . . . .  664,63 1 ,  
Steam-gf'nerator, C .  Glovf'l' . . . . . . . . . . . . .  . 
Stf'am-gpnerator, J. Schoettl and C. Jaeger . 
Stitch-separating-machine, J. B. Hadaway . 
Stove. cooking. J. McCartney . • • • • . • . . . . . .  
Stove-leg. G .  Weidman . . . . . . . . . . . . . . . . . . .  . 
Subsidiary furnace for steam-boilers, W. J. 

664.399 
664.441 
664.n7 
664.400 
664.683 
664.405 
664.4HIJ 
664. 798 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.616 
Sngar, crystallizing. H .  Claassen . . . . . . . . .  664,465 
Sulfuric anbydrld. making, H .  A.  Frasch . 664. 630 
Suspenders, S. Piehl . . .  " . . . . . . . . . . . . . . . . . .  664.675 
Switch head·chair. stuh. W. Rowlands . . . . .  664. 436 
Tack-puller. I,. P. Olsen . . . . . . . . . . . . . . . . .  664. 494 
Tap and die holder, .T. B. 'Valluce . . . . . . . .  664,513 
Tap for aerated or carbonated water, draw-

ing. B .  Baron . . . . . . . . . . . . . . . . . . . . . . . . .  664. n75 
Teeth-regulating appliancp . �l. A. Knapp . . .  664.412 
Telautogruph or facsimile tel{'gl'aph ,  A. 

Pollak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. 4:10 
Telegraph, printing. E. I\:iusman . . . . . . . . . . .  664, 761 
Telegraph-switchboard . �' . W . .  Jones . . . . . . .  644. 557 
Telegraphy, W. E. Athearn . . . . . . . . . . . . . .  664. 369 
Telephone-exchange s.yst�m .  C. Timhf'rlake 664.691 
Telephone-service apparatus. U .  S.  Jackson 664, 757 
Thlll·coupling. A.  W .  Decker . . . . . . . . . . . . .  664.728 
Ticket-box. J. Hum phrey . . . . . . . . . . . . . . . . . .  664.810 
Tile for facing walls, etc.,  D. W. Ander-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  664,707 
Tile for beating and ventilating, wall, D. 

W . Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . 664,705 
Tiling. marble, etc. , prepared for having 

fittings, etc . ,  secured thereto, F. Lam-hert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  664. 6..�2 
Tire. armored pneumatic, A. H. Lewis . . • •  664,766 
Tire-retaining band, rubber, E .  A.  Hill . •  664, 748 
Tire-tightener. L. M. Richardson . . . . . . . . . . .  664.506 
Tobacco-stemming machine, M .  C .  Baughan 6(':.4, 7 1 4-
Tobacco-stem ming machine, A .  T. Drysdale 664,:l8tl 
Tripod. P. H.  Reardon . . . . . . . . . . . . . . . . . . . .  664.502 
Trolley, overhead electric, J. H. Brown 

and W; H.  Tohln. Jr . . . . . . . . . . . . . . . . . .  664.459 
Tubing, mechanism or apparatus for bend-

Ing. W. W .  McCallum . . . . . . . . . . . . . . .  664. 77] 
Turn-table, E .  Burr . . . . . . . . . . . . . . . . . . . . . . .  664,460 
Twine, machine for making grass. J.  Lat-

tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.561 
Twyer. J.  Schoeler . . . . . . . . . . . . . . . . . . . . . . .  664.587 
Type-writer, G .  W. Landon . . . . . . • . . . . . . . .  664 . 4S4 
Type-writer. E. Sensburg . . . . . . . . . . . . . . . . . .  664.590 
Type-writing machine. J.  B .  Price . . . . . . . . .  664.500 
Umbrella-holder. F. Weitman . . . . . . . . . . . . . 664.600 
Umbrella-rod clamp. A. G. Snell . . . . . . . . . . .  f\64. 784 
Vacuum-pan. J.  amI C.  McNeil . . . . . . . . . . . .  664. 493 
Valve, C. F. Pekor . . . . . . . . . . . . . . . . . . . . .  664. n80 
Valve, air. T.  Wheatley . . . . . . . . . . . . . . . . . . .  664,699 
Valve, automatic thprmostatic, J.  E.  Noble 664,668 
Valve-hag. 1 .  C .  Woodward . . . . . . . . . . . . . . . . 6M. 70� 
Valve, reducing. J. B .  Waring . . . . . . . . . . .  664,515 
Valve, steam-engine exhaust, E. F. 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664. 55:) 
Vaporizing apparatus. A. Kitson . . . . . . . . . . .  664.762 
Vaults, formjn� grave, D. E .  Aunkst and 

W. H. Lawrence . . . . . . . . . . . . . . . . . . . . .  f>64 . 710 
Vehicle, J. Klovstad and G. W. Jonsen . . . .  (\64. 483 
Vehicle-brake. J. R. young . . . . . . . . . . . . . .  664.804 
Vphicle-frame joint. J. S.  Copeland . . . . . . . .  664.469 
Vehicle gearing, motor. G. P. Dorris . . . . . . .  664.809 
Vehicle, motor, F. B. Hopewell . . . . . . . . . . . .  664 . 478 
Vehicle running-gear. S.  M. Mordcn . . . . . . . .  664.818 
Vehicle·wheel, H .  Kinney and J. O .  Han-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Vf'nding-machine, R. E. Monger . . . . . . . . . .  . 
Violin-support, C. W. Brewster . . . . . . . . . .  . 
Wagon-body, A. G. Anderson . . . . . . . . . . . . .  . 

664.647 
664.568 
6f>4.71il 
664.454 

Wagon or cal'fiage runner, F.  G.  and G. L. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664.684 

Wagon, weighing chute, C .  Bernhatdt . . . . .  664,715 
Wash bench and rack, combill(�d, C .  B. Mar-

tin . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • • • • .  664.567 
Washin g-machine. D. W. Bowman . • • • . • • .  664.607 
Water· closet H. H. Kendrick . . . . . . . . . . . . .  664.559 
Water-closet attachment. E .  J. Healy, Jr . .  664 . 610 
Water. deaerating. G. M .  Kleucker . . . . . . . .  664. 763 
Water-heater. F. Schifferl� . . . . . . . . . . . . . . . •  664. 4:\9 
Water-tube boiler, R. 111. Hpad . . . . . . . . . . . .  664. 745 
Water-wb eel, turbine, F. Ellicott . . 664. 391 . 664.392 
Watprlng fountain, automatic stock, J. R. 

Beeman and F. H .  Schmidt . . . . . . . .  " . . 664.524 
Wax. sealing. H. A. Hughes . . . . . . . . . . . . . .  664. 752 
Weaner. calf or colt, A. N.  Goff . . . . . . . . . . .  664.633 
Weather·strip. O.  G. Attkisson . . . . . . . . . . . .  664.370 
Weaving rectangular-m�shpd netting, rna· 

obine for, H .  A .  Rendall and W. G. 
Ackerman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  664,433 

(ContmlWd on pa{1e 16) 

From 4 to 200 H. P. Made in one. two. three and four cylinder type. The gas engine that holds a volt meter as close as an automatic steam eng-ine. 
A dapted to all power purposes. stationary or portable, and espeClally well quaHfied for electric li�hting. Guaranteed to produce a first-class commercial l igbt without the aid of countershafts or massive fiy-wheels. 
�b��c�ti�:��'�pa��r��e��hi����l�t��ci a������l� s�Ofoe:���a �::J.�; 
Marinette Iron Works Mfg .  Co. , Marinette, Wis . ,  U .  S .  A. 
G .  F. WHEELER, General Sales Agent, Chicago office, 301 Fisher B'ld'g. 

FOOS 
GAS and GASOLINE ENGIN ES. H:r:: �g2er 

H I G H EST G R A D E  E N G I N F.S FO R A L L  POWER P U R POSES. 
Largest Exclusive· Gas Engine Factory in America. Engines held in stock in principal cH:.ies for quick delivery. SEND FOR O UR NEW II,LU STRATED C A T A L O GUl!: Ii. 
FOOS CAS E N C I N E  CO. , STATION A ,  S P R I NGFIELD, O .  

(bt $titntific }lmtrican 
PUBL ICATIONS FOR  1 9 0 1 .  

The prices of the ditferent publications In tbe United States, Canada, and MexiCO are as follows : 
R A T E S  BY M A I L .  Scientific American (weekly), one year. - - $3.00 Scientific American Supplement (weekly), one year, 5.00 Ex��)ti:g�!�fs�fa��e l;iri�ti�c �me�ical� (m�ntb: 3.00 Building Edition of l\:e SCientifiC American 

(monthly i .  - 2.50 

C O M B I N E D  R AT E S  I n  the United States. Canada. and Mexico. 
��:��Ug� 1:::��t:� :�� ��f.1:N:,�'WJltlon, - : : �:� Scientific American, ScientitiC American Supple. ment, and Building Edition. - 9.00 

T E R M S  TO FOREIG N COU NTR i E S .  

p��?c!8��� :gi�i=!f�t�ncE����fi8 �;:�?gl��:�ican 
u. S. Eng�i8h 

Money. 1ft or.ey. 
Scientific American (weekly) . - $4.00 Scientific American Suppiement (weektv) 6.00 Building Edition of the SCientific Amer-ican (monthly) . - - - - - S 00 Export Edition of the Scientific ,  Amer-ican (monthly) in Spanish aud Engll.h 3.00 

£ s. d. 
0 16 5 
1 4 8  
0 12 
0 12 

CO M B I N E D  R ATES TO F O R E I G N  C O U N T R I E S  

��l:�U:� �m���vg�ana��ub�li1d1��t'Edi: 8.50 1 14 11 

SCi::l�rftc Ame;icoa;' Scientiflc Ame;ica� 6.50 
Supplement. and Building Edition. - 11.00 

IT Proportionate Rates for Six �Ionths. 
Tbe npove rates include postag-e, wbicb we pay. Re� mit by postal or express money order, or draft to order of 

MUNN & CO .. 361 Broadway, New York. 

At the Front 
the foremost typewriter of 
the age-at the front in all improve­
ments. 

It enables your operator to do more 
work with least fatigue, and makes 
correspondence a pleasure instead of 
a burden . Ask any New Century 
user about this and we will abide by 
the answer. 

A splendid catalogue that you ought 
to see will be sent on request. 

AMERICAN WRITING MACHINE Co., 
3 0 2  B ROADWAY, N EW YORK. 

JEFFREy, c HA I N D R ED G ES FOR CMALOGUE: I 

__ �CK� TH�5EG��i��cfH�Oco. 1 
T H E  O R I G I NAL AND  G E N U I N E  . : . : 

51 

Rubber Goods. Perfectly Imi­
tate linen. A re durable and 
keep white. They go to all 
parts of tbe Globe. Write for 
Cat.alog. W e  w a n  t Agents 
everywhere. M'f'd only by 
Wi ndsor Col lar  & Cuff Co. ,  

Windsor, Con n. 

F O R  T H E 

The No. 4 
YOST 

WRITING 
MACHINE 

" 

The distinctive features of the Yost Mil-
�����ifrit���:�tsr�!�Jh�n�\����tl;.k��� durability are sbown in perfection in the No. 4 Model. 

Yost Writi ng Mach ine Co .  
NEW YO�K CITV. LONDON, ENG. 

G R E A T E S T  
F A M I L Y 
N E VV S PA P E R  

Leslie's I llustrated Weekly 
It tell. the story of contemporaneous events and illustrates It 
wIth the most artistic pictures. Its correspondents and 
,,-riterlll cover every inlportant field the world over. 

LESLIE'S WEEKLY is a paper to keep on the library table, and to read and 

re-read. and to file away for useful reference. It is read by more families ot 

culture and refinement among the masses than any otl::er paper of its class in the 

world. It is the greatest, best, most attractive and cr..eapest of all American educa­

tors . Its special featu� :" are worth yo"'- Lime and money . They include Jasper 's 

Weekly Hints to Money�Mai.;llrs. ndsweri ng without charge questions regarding 

Stock and Bond Investments ;  h,
'
rmit's Life Insurance Suggestions, answering 

without charge questions concern in'; Life Insuran ce. 

Send One Dollar to the publis lers ' address below, and Leslie's will be mailed 
to you regularly each week for a pf':"iod of four months . 

L E S L I E �S VV E E K L Y 
'1 '1 0 F I FT H  AV E N U E  N EW YO R K  

© 1901 SCIENTIFIC AMERICAN, INC.
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PlilntinS Time 
is not far off. Planning time is bere. De­
cide now, what you want to plant when 
the fro8t leaves. Send at once for 
Vick's Garden and Floral Guide 

It's more than a seed catalogue­
it's an illustrated book of infor­
mation, helpful to every one 
who plants for plelLsure, es­
sential to every one who 
plants for profit. Sent f:ree 
to those who mention what 
they wish to grow. 
.JAMES VICK'S SONS, 

Box la13 ; Roehester, N. Y. 

M��,��': P�rt,�l� Elntri� ��n,�y�r 
Fo r Load i n g  Ships from Docks a n d  Wareho u ses 

saving over 50 per cent in time of loading. By means g� �������
t
��::���Ea�

n
c�;��

e
��;:dTe�o�

v
:�R�g�

n
la�

a
g� 

put aboard ship as fast as it can be stowed and in an 
unbroken coudition. 

By means of this ElectriC Conveyor, flour. grain, 
sacked goods, etc., can be delivered at the hatch at tbe 
rate of 4,000 sacks per hour ; and it does away with all 
staging and hoisting. 
in�O��;;���?i�ft�

e
d,�k��

h
�bo;::

r
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:
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of the invention will be forwarded. 
Address Capt. W. L .  lUcCABE, Stevedore, 

Tacolna or Seattle, Wasbington. 

Hawkins' New Catecbism uf Eler:trictty 
for Engineers, Electricians. 
Wiremen and Amateurs, 5!lO 
page8 300 illustrations,bound 
in leather, pocketbook form, 
�old titles and edges. Strict­
ly Up·to-Date. Postpaid, $2. 
'r. Andel & (;0 • •  n:-I �'ifLh A "f'. , N. Y. 

'jE---"""'''--� 
Jr"Yl/!i.« >" jH·,r,r lUl l" , 

'\ l-&',.� .. -=--!� .",-�-t:-��� 

;���. "'��t 

A Cutter Milling Attachment 
i s  indjspensable for the proper execution 
of �����fc!�

r
t��: ?s

f 
ri&�e� f���hti��� 

Gear Cutting. No extra belts are re­
�uired as the friction gear at end of 
a��

d 
c��� i:�a

s 
a��

e
aE��: tg! f:c3Pi� 

slip in case of work jambing. Varia­
tion of feeds allowed by use of "'1IiiI�:;Z�- change j(ears of lathe. 

FAN E U I L  WATCH T O O L  CO • •  Brighto n .  Bosto n .  Mass.  

This Little Air Pu mp 
w i ll supply a 2·1h. blast t o  4 blow·pipes, each 
burn i n g  500 feet of gas in ten hours. Air 
nozzles to he I-lG inch opening. A strong 
blast and small air jet gives economy of gas 
consumption. T h i s  pump is also capable of 
pumping a 41)-gaL tank to 40-lbs. pressure. 

Weight 30 Lb.. Price Only S 1 2.60 
DeliveTed to exprel!!s company in Chicago. 

Send for Book let. 

A. S. COMSTOCK, Manufacturer 

7 1  W. Jackson Blvd.,  Ch icago, I I I .  

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and  styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAJIS BROS., Ithaca, N. Y. 

A R M ST R O N G ' S  No.  0 TH R EAD I N G  M A C H I N E  
Can be attached t o  bench or post. 
Deshmed for tureadhlg' the  
smaller sizes of pipe, iron o!' 
brass, also bolts. Has two speedH, 
one for pipe >-B to 1 inch ; the 
?��l�si��� P

i
\J�els;( :l�e 2 ����ra�� 

ArmHtrOng adjustable dies. Oth­
er attractive features. 8end for 
Kff��

u
���; l�

bbe�f::S�f��f 
New York. Bridgeport. Conn. 

Oueen Transits and Leve ls 
H i g h  G,ade I nstr u m ents with t h e  Latest I m p rove m e n t s .  
160 page En- 240 page Math­g i n e e r i n g  I THE QUEEN I ematical Cata-
Catalogue on l o g u e  on ap-
application. plication. 
E NG I N E E R S '  A N D  D RA FTS M E N ' S  S U PP L I E S .  QUEEM & CO OPtical and Scientific ., I ' Instrulnent Works, 
59 Fifth Ave . •  New York.  1 0 1 0  Chest n ut St., Phila,  

K R O M S K O P  
Color Photography 

Nature's Reflex ! ' ' I t  seems almost a mirac1.e ! "  
" 1.�0 the a.lready long list o f  marvelous devices which 
wi l l  come intI) common every-rlay use must be added 
th:��I��I�O�f:

t It'i-a������!��ss
c���cekro,nSkOP's Cain eras, now ready. Il:1r' Send stamp for booklet. 

IVES KROltlSKOP COIUPANY. Incorporated. 
1 324 {)hestnut Street, Philadelphia. 

WORK SHOPS 
of Wood and Metal Workers, with­
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater proftt on tbe work. :Machines 
sent on trial if desired. Catalog P;-ee. 

W .  F. & J O H N  B A R N E S  CO. 
1 9 9 9  RUBY ST. . ROCKFO R D ,  I L L .  

- - - --.. --�--
1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FO R B E S  
PATENT D I E  STOCK 
ea��

al
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THE ·CURTIS &; C1JRTIl'l CO., 6 Gardeu Street. Bridgeport, Conn. 

Weighing and conveying machine, grain, 
o.  M. Stone . . . . . . . . . . . . . . . . . . . . . . . • . •  , 664,443 

Wind-motor, J. F. BarkstrODl . . . . . . . . . • . . . .  664,374 
Windmill-regulator, 11\ Rice . . . . . . . . . . . . . . .  664,780 
"'inding-mut'hine, J. 11\ Gordon . . . • . . . . • • •  664,474 
Wire-strctcp"er, �'. J. Olmsted . . . . . . . . . . . . .  664,671 
Wood, machine for making dishes or trays 

from veneer, C .  Ellggberg . . . . . . . o' • • • • • •  664,540 
\Vork-bolder, �1. 1\,1. Wallin . . .  , . . . . .  , . . . . .  664,UU7 
Wrench, L. Granstrom and R. B. McDonald 664,634 

DESIGNS. 
Ash-pan front, J. R. Carter and J. E.  Haus-

feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  33,798 
Belt, L. M. Rosenberg . . . . . . . . . . . . . , . . . . . •  33,810 
Boiler section, steam, F. B. Howell, 

33,784 to 33,786 
Box-blank, H. B. Smith . . . . . . . . . . . . . . . . . . •  3;;,774 
Box lock and hinge fasteuer, G .  B. Schmidt .  33,777 
Bracket, window-shelf, J. E.  Powers . . . . . . . .  33, 781 
Caddy, J. B. Long . . . . . . . . . . . . . . . . . . . .  33,803 33,804 
Coaster-brake brake-ring, J. G. Ziegler . . . . .  33.7&s 
Crayon-holder, 1,\ D, J0lH�S . . . . . . . . . . . . . . . . . 33,77u 
Display-stand, I .  Steinau . . . . • • . . . . . . . • . . . .  33,802 
Doily, R. Gair . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sa,80:J 
Drum, heating, E. H. Huenefeld . . . . . . . . . . • .  33,800 
1<'ish-hook, W. C. Bower . . . . . . . . . . . . . . . . . . . .  33,77D 
Furnace-front, '1'. R. Kennedy and E. J. 

King . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  33,796 
Gas-burner, R. H. "'hite . . . . . . . . . . . . . . . . . .  3a,794 
Gasket or packing for joints of pipes or 

other apparatus, C. H. Merwarth and 1f'. 
Conlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,782 

Gem-setting, G. G. M. F. Hartmann . .  33,768, 33,7()9 
Horseshoe l'uuber cushion, M. Logan . . . . . . . .  33, 71)u 
Horseshoes, metallic plate for elastic-tread, 

J. ll. Gravis . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,791 
Leath(" fabric, C .  D. Williams . . . . . . . . . . . .  33,808 
Legs, ankle member for artifiCial, G. W. 

Farrier . .  " . . . . . . . . . . . . . . . . . . . . . . . . • . .  33,773 
Nail-set, J.  Adkins . . . . . . . . . . . . . . . . . . . . . . . . .  33,792 
Oven, warming, J. R. Carter and J. E.  Haus-

feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,799 
Padlock, S . R. Slaymaker . . . . . . . . . . . . . . . •  33,778 
Post-iJasp, it. T. Wood . . . . . . . . . . . . . . . . . . . . .  3�,783 
§l:gt�:i:�h,

d
�,
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Sbade-roller bracket, W. R. Maddern ancJ. E. 
H. Higbee, .fr . . . . . . . . . . . . . . . . . . . . . . . . . .  33,779 

ShE'ars member, D. O.  "\Vheeler . . . . . . . . . . . . . .  33,776 
Shoe quarter, low, 'V, 'V. Glanville . . .  , . . . .  33,806 
Stay-eud, C. T. McCue . . . . . . . . . . . . . . . . . , . . .  33,793 
Stove-door, J. R. Cartel' and J. E. Haus-

feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,797 
Stove, lamp, G .  Ebel . . . . . . . . . . . . . . . . . . . . . . .  33,801 
Stud 01' button for garment-supporters, D. H, 

"Tarner . . . . .  , . . . . . . . . . . . .  , . . . . .  33. 771 , 33,772 
1.'elephone-receiver supporting-ura cket, E .  C. 

Pipxotto . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  3�, 780 
Tombstone, C. A. Sweet . . . . . . . . . . . . . . . . . . .  3a,8 12 
Tug-fastener, S . A. Morgan . . . . . . . . . . . . . . . . .  3R, 789 
Undergarment, G. O. Cook , . . . . . . . . . . . . . . . .  , 33,81 1 
Valve box, stop, A. H. Meiners . . . . . . . . . . . . .  3:3,787 
\Vashboard, S. R. Sargent . . . . . . . . . . . . . . . . . .  3:1,805 

TRADE MARKS. 

Acetylene, chemical componnd for purifying, 
Deutsche Gold and Silber Schcide-Anstalt, 
vormals Rossler . . . . .  , . . . . . . . . . . . . . . . . . .  35,H67 

Ale, SpL'ingfield Bl'cwct;ics Company . . . . . . . . .  35,B44 
Bakery products <tnd ,confl'('tionery, certain • 

name, National Biscuit Company . . . . . . .  :15,r,62 
Beer, George Gunther, .Tr. , Brewing Company i)5.G4�) 
Blood-pUt'ifiel', :\1. J, Pfni�del' . , . . . . . . . . . . . .  , 3G,G35 
Boots and shops, E. "T. Burt & Company . .  35,f>o'{3 
Butterin or oleomal'gal'in, \Vm. J. l\ioxlp;V . .  XG, 6D6 
Cement, Portland, Hammel' Society , . . . . . . . .  35,670 
Chemical, phuL'maceutieal and surgical pro-

ducts and preparations, certain named, 
J. A. Sunder . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,639 

Clippers, bolt, n. K. Porter . . . . . . . . . . . . . . . .  35,672 
Cocktails, T. H. Handy & Company . . . . . . . .  , 35,H49 
I!Jgg snbstitute, Ovine Company . . . . . . . . . . . .  35,658 
Egg�, desiccated and granulated, S. T. G.  

8ruith . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  35,600 
Flavoring extracts, 'V. l\Icl\lurruy & Compuuy 35,H50 
Flour, J. Boyd • .  Tr. , & Company . . . . . . . . . . . .  a5, G64 
Fruit8, dried, Hartwig & B(�llnett . . . . . . . . . . .  05, H5[) 
Glut.en, cereal foods and starch, ground, A. S. 

110yt . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  , 35, 66:� 
Gum, spruce, A. A. Low . . . . . . . . . . . . . . .  , . . .  H5, ftfll 
Gutta-perclla, caoutchouc and rubber goods 

made thereof, Nederlalldsche Gutta Per-
cha, Maatschappij , . ,  . . . . . . . . . . . . . . . . . . .  35, 6:12 

Ha ir-weavers, S. Beaumont & Fils . . . . . . .  , .  35,tl71 
Hardware, certain named, Oneida Community ;�5. (jj5 
LirKll goods, J. A. Sparrow & Company . ,  . . .  35, ti:n 
Liniments, horse, L. :Medicis, venvp T l'i-

card . . . . . . . . . . . . . . . . . . . . . . . . . . .  B5,641. 35,642 
Macarolli, spaghetti, mpzzani, vermicelli and 

noodles, Chas. 'Maull Macaroni Company 35,66] 
Macaroni, spaghetti, Vt""!rmicelli and lloodlps, 

Chas. �fa\1ll ::\iacaroni Company . . . . . . . .  35,660 
Medicinal preparations fot' cert.ain named 

diseases, Van Vleet-Mansfield Drug Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  35,638 

�Iedicines, certain named proprietary, S. B. 
Leonardi & Company . . . . . . . . . . . . . . . . . . .  35, 637 

'Mineral water, J. C. Wilkinson . . . . . . . . . . . 3.'5, f-.43 
Oils, lubricating. 'V. r. Fuller & Company . .  35,668 
Oleomargarin and buttprill, Oakdale Manufac-

turing Company . . . . . . . . . . . . . . . . . . . . . . .  35,657 
Paints, meta llie, " Tinter' s Metallic Paint 

Compan.v . . . . . . . . . . . . . .  , . . .  " . . . . . . . . . .  35,660 
Photographic plates, dry glass, Kirk, Geary 

& Company , . . .  , . . . . . . . .  , . . . . . . . . . . . . . .  35,62� 
PoliSh ,  furniturE', Sozo Supply Company . . . .  35,666 
RemNlips, chf'mical and pharmaceutical, C .  

,Yo Schroedf'r . . . . . . . . . . . . .  , . . . . . . . . . .  , .  35, 640 
Rpmedif's for certain named diseases, intel'-

na 1 ,  Scott & Starling . . . . . . . . . . . . . . . . . .  35,636 
Rcmedips for diReases of stomach and intes-

tines, R. 8a17. �r Carlos . . . . . . . . . . . . . . . . .  35,634 
Stoves, raugps, fnrnaces, ovellS and beating-

drums, E .  H. Hupnefeld . . . . . . . .  R5,67a, 35, 674 
Sugar and S�TUp, maplf', A. A. Low . 35,652 to 3.1j, ("m4 
Vehicles, automutically-propf'llcd whepled, 

" Locomohile " Company of America . . . .  35,677 
Vehicles, certain nnmed wheeled, Southern 

Rock Island Plow Company . . . . . . . . . .  , . .  35, 670 
"Tashi1Jg compound, W. H. Rager . . . . . . .  , .  35, 665 
'Vah'hps, watchcasf's, and watch-movements, 

KeystolH' "\Vatch Case Company . . . . . . . . .  35, 6;10 
Whisk)-, J. W. McCulloch . . . . . . . . . . . . . . . . . . R5, (147 
Whisky, Rosskam, Gprstley & Company . . . .  35,648 
'Vinf', brandy and cordials, Carmel Wine 

Company ' . . .  , . . . . . . . . . . . . . . . . .. . . . . . . . . .  35,646 

LABELS, 

" Cyclo, " for all f"xtra�t. Vail Bros . . . . . . . " .  R, 008 
" Domino Bourbon 1\!hisky, "  for whisky, Los 

Angelps Company . .  , . . . . . . . . . . . .  , . . . . . . . .  8,004 
H F. Garcia & Bros. , "  for Cigars, F. Garcia & 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 002 
" Good Lurk , "  for flavoring extracts, C. F. 

SallPr Company . . . . .  , . . . . . . . . . . . . . . . . . . . .  8,000 
" National Uniform Cap Co. , "  for caps, I .  

Levy , . . . . . . .  " . . . . . .  , . . . .  , . . . . . . . . . . . . .  7 ,  90!. 
" Old DominiOlI , "  for tin voring extracts, C. 

F. Sauer Company . , . . . . . . . . . . .  , . . .  , . .  , , .  8.001 
" P('rluxf', " fol' a lotion for the comph�xion, 

B. Lpv�� & Compan;v . . .  , . . . .  , . . . . . . . . . . . .  8,00� 
" Rohbin ' s  Fut Consnm('l', " for a medicine, 

�'. Robbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.007 
" Slllsser 'R Gall CurC' ,"  for a gall cure, A. A. 

Slnssf'r . . . . .  " . , . . . . . . .  , -, . . . . . . . . . . . . . .  8,006 
" The 20t.h Cent.ury Cigar, " for a cigar, Gei-

ger & Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,003 

PRINTS. 
4 '  Royal Seal , "  for cigars, 'V. E. Pfening . . . . . .  285 

A printed copy of the specification and drawing of 
any patent in the forf'g"oing list, or any pateHt tn 
print issued sinec 186:�, will be furnished from 
th1R office for 10 Cf'nts, In ordering please state 
the name and numbel' of the patent desired, and 
remit to Munll & Co. , 361 Broadway, New York. 

Ca.nadian patents may now be obtained by the In­
vE'ntol's for any of the inventions named in the fore­
going list, provided the.y are simple, at a cost of 
$45 each. If complicated the cost will be a little 
more. For full instructions address Munn & Co" 
361 Broadway, New Yor,k. Other foreign patents 
may also be ohtained. 

8!!��!!�g!��::�:h;f::�i�b' 
Works, Camde n . N. J. T H E  ·ESTERBROOK STEEL PEN CO. 26 John St., New York. 

I CE �n1iC�m:�', ���\:'�,�::,inlil'H:V'rYn� 1 WA�laE�I·;;;-.���n���id Jfhe��¢:\���:1�� 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. folk, Va., Yanuary 8, 1901, for one first-claf's sblp (� rafts� 

man at *5.(14. per diem Hnd two second·cl:l.8s ship drafts­
Expert Illodel Making. Established 1867. Wm.Traut- men at $4.00 per diem in t�e DeDart,ment of Construction 
man, Proprietor Chicago Model Works. Chicago, Ill. 179 and ReI?air, Na�y Yard, Norfolk . . ' a" and three. second-
E. Madison St. Write for catalogue of Model Supplies. �h'�s J�iFt�����$3.:igt �:r�i�iri �l�e

a
��g:�i�1ig·iJ.

a
�� NOVELT I ES & PATENTED ART ICLES 

Manufactured b y  Contract. Punching Illes. Special Ma­
chinery. E. Konigslow & Bro., 1818eneca St.,Cleveland,O. 

Expe r imental & Mode l  Work 
Gir. &: advice free. Wm. Gardam & Son,45-51 Rose St . •  N. Y. 

G R I N D I N G  M I LLS ��Ra��� :!t�:2�nt versal Eccentric Mill. Address J. �. & G. F. SIllIP­
SON, 2S ltodney Street, Brooklyn, N. Y. 

m �l�[!��}ent��ae�!!l�!l�:, 
over ' j Uv ....:ugravinlZs, 25o. Parlor Tricks Cata10llue, free. 
MARTINKA & CO. Mfrs., 493 Sixth Ave . •  New York. 

VOLNEY W. MASON & CO . ,  

Friction Pul leys, C l utches & E levators 
P R OV I D E N C E , R .  I .  

L EARN 
T O  WRITE 

ADVERTISEM ENTS 

20 MINUTES a d ay in the stUdy,of 
adYcrti s i n g will fit you for $25 to '50 
per week position. Employed grada. 
ates prove it.  We teach every prac­
tical feature by m a i l .  Write for 
ev;.un«.fr". PAGE·DA VIS CO. 
Suite 20, 167 Adams St. Chicago 

MODEL, experimental, fine tool , or any class of work 
wantert by fully equipped factory, centrally Iocatej in 
New \�ork City, expert mechanic ... , pstimates given, cor­
respondence solicited. MODELS. Box 773, New York. 

A U T O M O B I LE T R A N SM I SS I O N .  
Best v�1i�'i:il'ied 111'l)iftR W�MRIia��logue 

898 Washington St.. Buffalo. N. Y. 

PAL III E R Stationary 
and Marine Gasoline En­
gines and Launches. Motor 
Wa�!On Engines, Pumping 
Rlngines. 

iI'lr Send for Catalo�. 

\ . . 

MIANUS, CONN. 

50 Y E A R S '  
E X P E R I E N C E  

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS & C .  

Anyolle seuli i llg" a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica· 
tions strict.ly confidential. Handbook on Patents 
sent free. Oldest agency for securing pat.ents. 

Patents ta.ken through Munn &: Co. receive 
special notice, without. charge, in the 

SCi¢ntific Jlm¢rican. 
A handsomely i l lustrated weekly. Largest cir. 
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MUNN  & CO . 3S 1 B roadway . N ew York 
Branch Office. 625 F St .. Washington. D. C. 

Supt. Naval Constructor, Wm. R. �lrigg Co., Richmond, 
Va. 'J.�he examination will be open to all comers who 
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United St3tes. Applications �hould be addressed to the 
Commandant, Navy Yard, Norfolk, Va., and must De de­
livered to him on or before Monday, January 7. No ap­
plication received after this date will be considert 'd. 
Each applicant win state in his application his 'name, 
age, residence. present occupation, citizenship and pre­
VIOUS occupation or work done 11he applications will 
be accompanied by evidence of citizenship an(1 by certi­
ficates, preferably from previous employers as to char­
acter, habits of industry and sobriety and skill an� 
experience in work of the kind required. 

JOHN D. LO NG. Secretary of the Navy. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BA I L L ARD .  Fox B l d g  .• Fran k l i n  S q u a r e ,  New York.  

!��� I T Y PE W H EELS .  MODELS "- E X PERIMENTAL WDRK. SMALLWICHINERY .t!Q�!:-T-'�_�,"" E.TC. NEW -:D" 5TEr4CIL WORKS 10C NASSAU 8: N,T. 

D 'AMOU R  & U·  TlEDAIF MACHINE CO, t 3 0 W O R T H  S T. 'N E.W Y O R K .  
PATT E R N  A N D  WI O D E L  M A K E. R S .  • R E D C:: E:. c)�R AIR AND WATER TIGHTS. LOS. ANY DIAMETER . ANY DE.PTH. WILLIAMS MFG CO. KA LAMAZOO MICH. 

BAC!�,"J�l?�!L.ENGl N E  'I 
Suitable for aJ l kinds of work. 

Backus Water Motor, cheapest power known. 
Write for circuJar and prices. 

BAC K U S  WAT E R  M O T O R  C O  .. Newark,  N. J . ,  U; S. A •. 

-.n Attachment 1.'l,��T.·n::crcLE O' 
� -_ make •• powerful MAOIC LANTERN.  

. 

:Hundred' ofvi.1II'9 for U.me Entertainments � 
�" '��:e �!��Jt t!!e:tars.We pal ehargflll, 

ACU ENGRUIIIG CO., bepi. P CHICAGO, ILL. II SEND FOR FREE CATAlOGUE.� 
- PrairIe S�bator Co., � • • Homer CJlt7, Pat 

FOR SAL E I -!�
c
l!

i
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owners not active nor conversant with the business. A 
thoroughly capable man who would know what. and how 
to manufacture, with SOlllP. capital, can buy this plant 
Wl
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s
l:O., Watertown, Wis. 

S 3 D S Send u, your add ..... 

a ay ur·e and we will show you 
how to make $3 a day 
absoluHly Sure ; we 

. furni!<.h th7' work and teach you free, you work i. the localtty where you l i ve. Send us your address and we will 
explain the business fully, remember we gua.rantee 8. clear profit 
of '3 for every day's work,absolutely sure. Write at once. ROYAL MANUFACTURING CO., 80:1: 354, Oetroit, !Iieh. 

Tne Progress of Invennon in tne 19tn Centurg 
By EDWARD W. BYRN, A.M. 

Large Octavo, 480 pages, 300 illustrations. Price $3.00. Half r e d  morocco, gilt top, $4.00. 
By mail. postpaid, to any country in the world. 

THE new volume, which worthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
luet with the warnlest praise by both reviewers and readers. The 
book is scholarly and in teresting, and records and describes all the 
more important developments of the nseful arts which character. 
ize the period. In a chronological table m ention is made of prac­
tically every great eve n t  during the century. An illustrated pro­
spectus will be sent to any address 011 application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received ' 

" THE ENGINEEU " of London, says, H in this v0lume. which is nicely 
printed and wen gotten up, the author ha� attempted a heavy 
task and bas canied it out in a praiseworthy fashion. There is 
hardly an inVention or an improvement made during the cen� 
tury of which notice of some 80rt is not made." 

" THE BROOKLYN lJ� A G L F. " sa:vs, " F.very student who desires to be 
well informed on the subject of invention or to be familiar with 
the genius t.hat has made the nineteenth tlle crown of the cen­
turies, will be sure to want access to this volume. * * * Mr. 
Byrn deals with his ",ubject in a masterly manner." 

" THE RATLWAY AND EXGINEERING REVLEW " says, " The book is well ._...;:;;.. __ ;;;,;,,;.;..;.;.;.; __ �_....::. written and interesting, and presents in 1\ creditable form the - great scientific and engineering achievements of the century." 
7#£ NEW BOOK S"f 't:. :"\"(.'e.'{�,, "AMERICAN MACHDIIST " says, " It giveR r"tional descriptions of the J+1i1IYN& CO., F'\.lS\:,'''''',·E.,,'t> principle8 of the H.ventions included. Many. we fancy, who - �61 BRCAIJ�AY�;N..'f� �t��i e�;�e
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will find here just t,be concise resume of many recent discoveries that t.bey need." 
U THE RAILWAY AGE " says. " This review of inventions which have had theIr lll ception and development 

within the nineteenth century is very timely and appears to be a complete review of the subjects 
intended to be covered." 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication. 

M U N N  &. CO. ,  Publ ishers ,  Scientific American Office, 3 6 1  8'way, New York. 
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Fi�
r
,i'S tSJlIg����;!e���i��<;tir�I�S. rmtke thorongh examinations of 

patents. Experts to test motors and automobiles. Opportullities to 
Illventors to present properly their propositIOns to coucerns Wi l l ing 
to eonsider"and to undertake the same. 
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© 1901 SCIENTIFIC AMERICAN, INC.




