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EXTENSION OF THE RAPID TRANSIT TUNNEL TO 
BROOKLYN. 

One of .the most important steps ever taken in con
llection with the scheme for underground rapid transit 
ill New York is the adoption by the Rapid Transit 
Board of the route and plans for the construction of the 
�y�tem to Brooklyn by means of a tunnel beneath the 
East River. The plan contemplates the extension of the 
t llnnel from its present proposed terminus at City Hall 
Park to Bowling Green, and thence by way of White� 
hall Street to the East River. The line will be carried 
below the river from the foot of 'Whitehall Street to the 
foot of Joralemon Street, Brooklyn, beneath which it 
will run as far as the City Hall, where there will be a 
, tation. From the City Hall it will be carried beneath 
Fulton Street to Flatbush and Atlantic Avenues, which 
will constitute the present terminus of the line. 'That 
section of the extension which lies beneath the river, 
together with its approaches on either side, will con
sist of two Hi· foot cast iron tubes which will provid e 
two �eparate tunnels, one for each track, At the 
Brooklyn- City Hall two loops will be constructed, one 
above the other. : ',()f these, one will be used for the New 
York trains, and the other will  be built in anticipation 
of the time when the development of underground 
tunnels in Brooklyn will call for the running of local 
trains. The new plan also contemplates anoth.�r:. loop 
on the New York system, which is to comllJence beneath 
Broad way, near Exchange Place, and be carried beneath 
Bowling Green, Srate Street, Battery Park, and White
hall Stl'eet, returning to Bl'Oad way. The length of the 
Brooklyn extension will be 4% miles, of which about a 
mile and a half will be of cast· iron tube construction. 
It is estimated that the trip from one city hall to the 
other will occupy eight minutes. 

I� view of the fact that it is probable that delays in
ciueutal to obtaining the authority of the Municipal 
Assem bly and the approval of property owuers will 
prevent the cOlllmencing of work on this extension for 
twelve months or more, the Rapid Transit Board is to 
be congratulated on having so promptly adopted the 
plans of its chief engineer. There is no questi@n of 
the wisdom of ext.ending the New York tUllnel to the 
southern extremity of Manhattan Islaud ; and no sys
tem of rapid transit designed for the accommodation 
of Greater New York would be adequate that did not 
illclude the Borough of Brooklyn and rapidly growing 
suburbs of Loug Island. The natural features of the 
site on which New York is built render it inevitable

' 

that ultimately the great tide of suburban home
seekers will flow out on to Long Island, in preference 
to moving over the qongestpd roads of travel which ex
tend northward through Manhattan Island. While 
the cOlllpletion of the underground tunnel will lead to 
the rapid settling up of the suburban districts north 
of the Harlem River, the accessi bility of the Boroughs 
of Brookly'n aud Queens is certain to attract an enor
mous number of home-seekers, when once the travel 
on the Brooklyn Bridge has been relieved by the con
struction of the new rapid transit tunnel to the south, 
and the new East River Bridge to the north, of that 
overcrowded structure. 

.4'" ., 

RAILROAD SPEEDS IN 1899. 
In a recent letter to 'file Loudon Times, a cor

respondent, who has evidelltly gone into the subject 
with great care, has compiled several tables, showing 
tbe fastest trains, the distances they run, and their 
�peeds, on the leading railroads of the world, The 
tables will be in some respects particularly gratifying 
to American readers, although it must be confessed 
that in respect to the total number of fast long-dis
tallce trains, France, which of late years has made 
wonderful strides in the development of her railroads, 
easily holds the premier position. U uder the table of 
the fastest booked speeds, from start to stop, this 
country heads the list w ith four notable trains which 
are run on the Philadelphia and Reading and Pennsyl
vania Railroaris, frOID Camden to Atlantic City. The 
two Philadelphia and Heading trains cover the dis-
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tance of 55� miles at the rate of 66'6 miles an hour, 
while the two Pennsylvania Railroad trains run be
tween the same points a dh;tance of 59 miles at the 
rate of 64'3 miles an hour. Following these is a French 
train, which runs the distance from Moreeux to Bor
deaux, 67% miles, at the rate of 61'6 mi les per hour, 
and ne.l:t to this are four trains on the Camden-Atlan
tic City lines, with speeds of 61 and 60'5 miles an hour. 
Then follows a train on the Paris-Amiens route, which 
covers 81% miles at a speed of 60'5 miles an hour. 
1'he ne.l:t two fast rUilS are short ones of 15 miles from 
Dorchebter to Wareham in England, which are booked 
to be made at a speed of 60'1 m iles an hour. It is a 
significant fact that out of forty-three expresses, with 
a speed of over 55'5 miles an hour, these Dorchester
Wareham trains and three trains on the Caledonian 
Railroad, two of which cover 32% mile!' at 59'1 miles 
an hour and 56'5 miles an hour, and the third, 89% 
miles at 556 miles an hour, are the only ones that -
represent the English railroads; although it is but a 
few years ago that English roads were supreme in the 
matter of speed among the railroads of the world. 
Out of a total of 57 trains given in this table, there are 
only three other Engl ish trains w.hich have- a speed of 
55 miles an hour or over, Summing up, we find that 
America heads the list in poi nt of speed, with twenty
three trains, while France has twenty-six trains and 
England eight in the table referred to. 

The credit for running the fastest long distance 
train in the world is due to the Orleans and Midi Rail
road, whose train from Paris to Bayonne, a distance of 
486� miles, is run .at a speed, includmg six stops, of 
54 '13 miles an hour. This is better than the Empire 
State Express, which runs from New York to Buffalo, 
440 miles, at a rate, including four stops, of 53'33 miles 
an hour. The best work of the English railroads is 
that done on the Great Northern from Kiug'8 Cross to 
Edinburgh, a distance of 393� miles, which i.s covered 
at an average speed, includi ng three stops; of 50'7 
miles per hour. 

We have said that by virtue of the high ayerage 
speed and great number of its longcdistance express 
trains, FI'ance holds the premier position to-day, a 
statement which is borne out by the fact that there are 
thirteeu expreslles which al'e booked to run at average 
speeds, including stops, of from 51'3 to 57'7 miles per 
hour, over distances of from 123 to 486?4' luiles. The 
fa�test of these, which r uns from Bayonne to Bordea ux, 
cover� a distance of 128 mil es at 57'7· miles per hour, 
with two stops; while the most creditable run is oue 
from Paris to Bayonne, of 486?4' miles, at 54'1 miles an 
hour, above referred to. The letter to the Time�, with 
its valuable tables, will be found'in full in the CUl'1'ellt 
issue of the SUPPLEMENT. 

Commenting upon this very interesting and impar
tial cOlllluunication, The Eugineer and Engineering 
have taken very different and very charactel'istic 
points of view. Engineering accepts the situation with 
the remark that it is ,. mortifyiug to observe what an 
extrcluely poOl' show is made by Great Britain in II. 
field in which she was long pre'emineut," and adds 
that .. if we take into account the special conditions in 
each ca�e, the American pel'formances al'e made to ap
pear even more extraol'dinary than is at first ap
parent." The Engineer, on the other hand, states that. 
.. the occasion has been seized as a favorable oppor
tunity for drawing invidiout! comparisons between the 
railways of the United States and of this country." 
'1'he latter 'contemporary takeS occasion to felicitate 
itself on t.he fact that " it has done something to pre
vent the perpetuation of the preposterous statements 
as to enormous speeds attained on American. rail ways." 
In view of the fact that the speeds as given are abo 
solutely correct, there is something highly diverting to 
American readers of The Engineer in the persistency 
with which it has endeavored to escape from facts 
which have long been recognized by the world at 
large. 

THE WORLD'S NAVAL PROGRESS FOR 1900. 
The most important contribution, and the one pos

sessing the most popular interest, in "Notes on Naval 
Progress for 1900," which have recently been published 
under the direction of Capt. C. B. Sigsbee, chief in
telligence officer of the navy, is an article by Lieut. 
Wm, M. Howard, entitled "Increase in Naval Strength 
as.shown by the Naval Budgets." One cannot turn 
over the pages of this work wit,hout feeling that 
there is little evidence that the feverish naval activ
ity of the past few years is abating. A study of 
the budgets and programmes of construction of the 
various naval powers indicates that in the early years 
of the coming century the great navies of the world 
will continue to add to their fleets with increasing 
rapidity. 

As usual, it is Great Britain which leads the way by 
voting the largest s u m  of any of the Powers for the 
support and increase of her navy. So rapid, howevel', 
has been the growth of other navies which may at 
any time become her combinpd opponents, that the 
progressive element in naval affairs. in that cou ntry con
siders that the Admiralty pl'ogl'aIDme for this year is 

altogether inadequate In laying it down as the prin-
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ciple for her guidance that. the British navy must be 
mOl'e than equal to any other two navies Gombined, 
Eugland has set herself a truly stupendous task, tile 
magnitude of which cau best be appreciated when we 
look at the extraordinary developmeut taking place in 
the German, French, and Russian lIavies. 'I'he British 
programme calls for the laying down this year of two 
battleships, six first-class al'mol'ed cruisers, one second
class cruiser and half a '!ozen sloops, gunboats and 
torpedo boats. Including these, the number of vessels 
under construution in 1900 is seventeen battleships 
(only one less than the total n umber of battleships 
already constl'ucted, building, or proposed for our own 
navy), twenty armored cruisers, one first-class protect
ed cruiser, two second·class protected cruh;ers, one 
third·class cruiser, eight sloops, four torpedo boats, 
twenty-one destroyers, and one royal yacht. In 1!l99, 
England added nineteen vessels with an aggregate ton
nage of 122,322 tons to her fleet, while in 1898 she added 
thirty ships with a total tounage of 140,988 tons. This 
year's budget provides for an increase of 4,240 in the 
personnel ; an addition which will bring the total 
strength up to 114,880 officers and men. The total ns.-
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val estimates for the year 1900-1901 amounted to 
$137,613,000. 

The French shipbuilding programme of 1896, which 
covered a pel'iod extendinl{ to 1907, called for the con
struction of 220 vessels. Iu addi tion to this, the pro
gramme for this year authorizes the construction of the 
following types of vessels, which are considered neces
sary to reuder the FI'ench fleet more houlOgeneous than 
it is at present: Six battleships, five armored cruisers, 
twenty-eight destroyers, one hundred and twelve tor
pedo boats, and twenty-six .submarine torpedo boats. 
When the program me is completed, the French fleet 
will consi�t of twenty-eight battleships, twenty-four 
armored crUisers, fifty-two destroyers, two hundred aud 
sixty-three torpedo boats and thirty-eight submarine 
boats. The total cost of the old and the additioual 
programme will be $142,440,000. 

'.rhe expressed determinat.ion of Germany to become 
a great naval power lenJs particular interest to that 
part of the report which deals with her navy. The 
policy of the Emperor is "to provide the German em-

. pire with a navy so strong that no power will dispute 
with her upon the high seas." Although there is COl!' 
siderable opposition to the bill to carry into effect tile 
latest proposals for an increase, it is pojnted out in the 
report that even if these proposals should fail to be put 
through, the program we as already authorized insures 
possession by Germany in the early part of the coming 
century of an extremely powerful fleet. In 1900 it con· 
sists of seventeen battleships, ten large cmisers, twenty 
slllall cruisers, twelve divisions of torpedo boats. In 
'1908 G ermany will possess twenty-nine battleships, 
twenty large cruisers, fifty-one small cruisers, and six
teen divisions of torpedo boats; while III 1916 she will 
possess thirty-eight battleships, twenty large cruisers, 
forty-fi ve 8wall cruisers and sixteen divisions of tor
pedo boats. 

The naval budget of Italy for the year 1900-1901 
amounts to $24,435,000, while an annual expenditul'e of 
$2,000,000 ba� been ll.utllOrized for the period ending in 
1903. italy has. at present on the stocks four first-class 
battleships, three arlllored cruisers, three small cruisers, 
ten destl'Oyers, and three first-class torpedo boats, ' in 
addition to two first-class battleships of what is known 
as Admiral Bettolo'� naval programme. 

The activity of Japan is shown in the fact that the 
117 warships called for by the naval programme of 

1!l95 have been completed, or al'e under con8truction, 
and it is likely that a new program mil will shortly be 
laJd down. The budget for 1900 calls for the expendi
ture of $46,946,000. 

Russia, like Germany and France, has now formu
lated a prograwme of naval construction. The sum 
of $45,000,000 was voted in 1898 for the completion in 
six years of ten armored cruisers, ten second-cla.ss 
cruisers, and twenty destroyers. This was a special 
programme, additional to the regular aunual naval 
estimates. Although Russia's naval blldget has in
creased from $29,000,000 in 1897 to $45,000,000 in 1900, it 
is reported that the government will shortly announce 
a new programme for the increase of her fleet. 

Spain ill selling her obsolete warllhips, aud with the 
money thus secured two vessels of about 2 ,000 tons dis
placement are to be constructed and used for the train
ing of officers and men. The money voted under the 
budget of th is year is to be spent in completing and 
increasing t.he crews of the" Pelayo," " Carlos V,," 
" NUIDancia," " Vittoria," and" Nautilus." 

COlUparing our o wn progress with that of the other 
naval powers, it is evident that there must be no re
laxation in our naval activity. Althollghwe have not 
laid d()wn programmes of construction extending over 
several years, our present system of authorizing a cpr
tain number of ships each year, if maivtained at tlttl 
rate whicp has marked our recent progress, will enable 
us to retain ollr position as fourth naval power; but it  
is evident that any relaxation, such as would be causpd 
by the failure of Congress to vote naval appropriations 
in any particular year, would cause us to lose our pres· 
ent creditable standhlg. 
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CULM :BANKS AND FUEL GAS. 

:BY ALTON D. ADAM.S. 
.Nt:.1.i' the mines of hard coal, great mounds of anthra

cite culm have accumulated. This cul m or very finely 
divided coal continues to pile up from year to year, 
because its value in coal markets i.s not sufficiently 
great to cover the transportation charges. So great 
have the quantities of this fine coal become that it is 
an impediment to mining operations, and the owners 
would gladly see it removed without asking any com
pensation. While these little mountains of culm are 
oxidizing, unprotected from the action of rain and sun, 
the demand for cheaper gas in heating and ind ustrial 
operations is  daily increasing at cities only a few tens 
or a few scores of miles distant. The minds of those 
fami liar with these facts have often turned to the idea 
that in some way the energy wasting in these mounds 
of fine coal might be gathered up in . gas and trans
ferred through pipes to distant points of use. Such 
plans have not yet gone beyond the interrogation point, 
Will it pay? and little seems to have been done in the 
way of an answer to this important question. The 
controlling factor i n  the problem is evidently one of 
transportation. Though culm cannot be h andled, 
transported and delivered to consumers at a profit, it  
is  possible that a gas containi n g  a part of the coal'1:! 
energy may be transmitted through a pipe to .more 
advantage. While experience h as nothing to offer on 
just the case in hand, some of its lessons may be drawn 
from similar instances. It is known that natural gas 
has been and is successfully transmitted through pi pes 
over di;;tances as great as one h u ndred m iles. Petro
le'llD is also economically transferred long di:;tances 
through pipes, and there seems to be ample precedent 
for their use where available from the financial stand
point. It may be accepted without argument that 
culm would be valuable, were the costs of transporta
tion eliminated, and it t herefore remains to be discov
ered whether these costs can be so reduced in gas pipe 
lines as to render the enel·gy of this now refuse coal 
available. 

Most of the expense of gas transfer through a long 
pipe line arises from the items of interest and depreci
ation on the cost of construction, a smaller amount be
ing due to the;��.velopment of power to pump the gas. 
'1'lIe capacity of a gas pi pe line and the 'cost of pump
ing tbe gas depend on the weight and volume to be 
moved per hour or other unit of time, hut the value of 
the gas varies directly with its heating capacity on 
combustion. If the energy of culm is to be cheaply 
transm itted in gas, it is, therefore, h ighly important 
that the kind of gas to which the energy of coal is 
transferred shall have as little weight and as large a 
ileating capacity per cubic foot as possible. Since the 
culm now considered has ne present value and its re
mova l free of charge will be a benefit to the pre�ent own
ers, the efficiency of the gas-making process ad.opted is 
not nearly so important as is the quality of the gas 
produceli There are two well-known processes for the 
production of gas from anthracite coal, known as the 
producer and the water-gas methods respectiVely. 
'l'wo thousand pounds of anthracite coal yield on treat
ment abo'ut 160,000 cubic feet of producer gas. This 
�as develops on combustion fully 125 heat units per 
cubic foot or a total of 20,000,000 heat units. Allowing 
12,500 heat units per pound for the heating capacity of 
the coal, the energy of one ton is 25,000,000 heat units. 
The producer gas process therefore delivers SO per cent 
of the heati ng power of coal. Water gas to the amount 
of 33,333 cubic feet may be generated with one ton of 
anthracite coal, and each cubic foot of gas has a capac
ity to develop 325 heat units. The 33,333 cubic feet of 
water gas therefore represent 10,833,225 heat units, or 
a little more than 40 per cent of the energy of the coal.· 
Producer �as, therefore. makes available nearly twice 
as much of the heating power of coal as does water gas. 

The water gas, however, has about two and one-half 
times as much heating capacity per cubic foot as that 
from the producer, and this has an important influ
ence on the cost of a pipe line and on the subsequent 
power for pumpi ng. Producer gas has approximately 
084 and water gas 0'57 as much wei�ht as air per cubic 
foot,' or, in other words, the weight of producer gas is 
65 pounds and of water gas 45 pounds per 1,000 cubic 
feet. '1'0 supply a heating capacity equal to that of 
one cubic foot of water gas, 2·6 cubic feet of prod ucer 
gas are required, and the weight of this amount of 
producer gas is 3 75 times as much as the weight of the 
sin:;rle cubic foot of water gas. This great difference i n  
weight and volume for a given heating capacity is in
herent in the compositions of p roducer and water gas. 
More than one-half, or 55 to 60 per cellt of the pro
oucer gas, as to both weight and volume, is composed 
of n itrogen and i n ert gas that h as no fuel value. 

Water gas, on the other hand, contains only 2 or 3 
per cent of nitrogen ,  while nearly 9 0  p e r  cent o f  its 
weight and volume is a mixture of h ydrogen and car
bon monoxide, both excellent fuels. The facts just 
cited i ndicate the d.ecided advantage of water gas over 
producer gas, as to the weight and volume of each 
that must be forced through a pipe line per unit of 
time, for a givpn heating capacir.y. The greater the 
volume and weight of gas moved past any section of 

the pipe per hour, the larger and more expensive must 
be the pipe line, or the powt'r required to maintain the 
flow. Figures for an assumed case of gas transmission, 
to a given distance and for.a certain heating and 
power capacity, covering' the size and approximate 
cost of tht' pipe line, will perhaps best illustrate what. 
can be done. For the purpose of this example, the 
water gas abovt' described will be employed. It may 
be stated that the water gas here mentioned is quite 
d ifferent from the so-called water gas commonly dis
tributed in cities for purposes of illumination. The 
heating and illuminating power of plain water gas is 
usually much increased by the addition of oil gas from 
petroleum or naphtha before distribution for general 
use. Plain water gas is entirely suitable for heating 
and power purposes, also for illumination if 'incan
descent gas mantles are used. 

The open flame of pure water gas has very little 
illuminating power, but water gas from a distant works 
could be readily mixed with hydrocarbon gases from 
petroleum, if desired for purpose,; of illumination in 
open flame burners. Maps of the Un ited States show 
quite a num ber of citiell not more than fifty miles dis
tant from the anthracite coal fields, in each of which a 
yearly consumption of 700,SOO,lJOO cubic feet of water 
gas may readily be expected. This amount of plain 
watel' gas I S  the equivalent in heating capacity of 350,-
400,000 cubic feet of coal gas or carbureted water gas, 
or of 9,110 tons of coal. Owing to the low efficiency of 
ordinary heating and cooking apparatus; where coal is 
used, the 700,800,000 cubic feet of plain water gas 
would be the practi�al equivalent of 20,000 to 40,000 
tons of coal for general purposes. The amouut of 
water gas just named as a yearly consumption corres
ponds to an average constant hourly flow from the pipe 
l i n e  of 80,000 cubic feet. During a year of 3,000 work
ing hours thill flow of gas would supply gaS' engines 
with a total capacity of 5,S4O horse power, allowing 40 
cubic feet of gas per brake horse power hour. A pipe 
of t welve inches internal diameter will deliver this 
wate.r gas from a dilStance of fifty miles at the rate of 
80,000 cubic feet per hour, if supplied at a pressure of 
45 pounds per square inch. '1'0 pump the gas through 
this pipe at the rate and pressure just named requires 
300 horse power. The plant to furuish this power 
slIould be located at the'gas works near the coal mines, 
and should opemte contin uously during each twenty
fpur hours. 

The yearly cost per horse power at snch a plant, 
considering its location and the cheap fuel, may be 
taken at $30 or $9,000 as a total. Fifty miles of wrought 
iron or steel pipe, 12 inches in 'diameter, with sides 
0·083 inch thick, and a safe working strength nearly 
four times as great as the proposed gal:! pressure, 
weighs 1,848 tons. A liberal estilllate for the cost of 
this pipe, including the laying and conuection in po
sition, is $200,000. Annual interest, depreciation and 
repairs at 15 per cent on this sum, amounting to $30,000, 
is a sufficient allowance for these items. The total 
yearly charge for the transmission of 700,800,000 cubic 
feet of gas is, therefore, $39,000. T his is equivalent to 
a cost of 5'6 cents for each 1,000 cubic feet transmitteli 
As the prime incentive to the transmission is the 
cheap or worth.less f uel near the mines, the cost of the 
transmission should be compared with the value of the 
coal consumed per 1,000 cubic feet of a plain water gas 
produced at the ordinary city gas works. At the rate 
previously stated of 33,333 cubic feet of plain water gas 
produced per ton of coal consumed, 60 pounds of coal 
are required to generate 1,000 cubic feet of the gas. Of 
this 60 pounds, about 50 pounds must be anthracite 
coal for use in the gas generators, but the remaining 
10 pounds may be bituminous coal for use under the 
boilers that supply steam to the generators, Assum� 
ing $4 per ton as an average price for all of the coal, 
the 60 pounds consumed to generate 1,000 cubic feet of 
plain water gas costs 12 cents. As the total charge 
against 1,000 cubic feet of gas was found to be 0'6 
cents for. transmission over a distance of 50 miles from 
a place of free fuel, the expense for coal at $4 per ton 
is more than twice as great as the charge for trans
mission; With anthracite coal at $2 per ton, its cost 
per 1,000 cu bic feet of gas generated at city works is 
just about equal to the charge for transmission of the 
same amount of gas over a distance of 50 miles. 

The estimates just made are for a transmission of 50 
miles, but the costs for the same quantity of gas' over 
any other distance can be readily derived from them. 
All of the expenses of the transmission vary directly as 
the distance, provided that other factors remain con· 
stant. If the pipe line is extended to a length of 100 
miles. the weight and cost of pipe is twice as great, 
and the required power is twice as great, for the same 
delivery of gas. For the line of 100 miles t.he cost of 
transmission per 1,000 cubic feet of gas is therefore 
11'2 cents, or nearly the value of the coal from which 
the gas may be generated when it is worth four dollars 
per ton . If the distance of the transmission is only 25 
Iniles, the cost per 1,000 cubic feet of gas drops to 2'S 
cents and ilS equivalent to that of anthracite coal at 
one dollar per ton. Inspection of the items 'in the 
t ransmission estimate shows that' more than th ree
fourths of the total are for interest, depreciation auu 

repairs, and about one· fourth for power. This indi
cates .that the transmission charge could be reduced 
by a smaller investment in p i pe line and the use of 
more power for pumpi ng the gas. As the flow of gas 
is presumed to be continuolls, gas holders must be 
provided at both ends of the line, but their combiu6u 
capacities ne�d be no greater than for the case of a 
city gas works of equal capacity. Including the cu;,.l, 
of the plant for pumping gas, estimated at $30,OuO. 
to that of the pipe line gives a. total of $2dO,UUu. 
The SO,OOO cubic feet of gas delivered per hOUl· are 
competent t,o develop 2,000 horse power d uring 24 
hours per day, on an investment of $115 per hor .. e 
power for the transmission equipmen.t. This supply 
of gas can develop heat energy that is equivalent to 
7,620 kilowatts at an investment of only $30 per heat
ing capacity equivalent to one kilowatt. 

THE NO:BEL PRIZES FOR SCIENTIFIC DISCOVERIES. 
Many of our readers will be interested to know that 

the forma.l rules and regulations relating to the award
ing of prizes under the Nobel bequest have now been 
formulated and published, and in the SUPPLEMENT 
for the current week we give them in full. The three 
corporations awarding the Nobel prizes are the Royal 
Academy of Science at Stockholm, the Swedish Acade
my at Stockholm, and the Carolin Institute of Med i
cine and Surgery at Stockholm. The first award wi l l  
take place December 10, 1901. The prizes are assigued 
as follows: 1. To the person having made the nlUst 
important discovery or invention in the department of 
physical science. 2. To the person having made the 
most important discovery and having produced the 
greatest improvement in chemistry. 3. To the author 
of the most important discovery in the department of 
physiology or medicine. 4. The author having pro
duced the most notable literary work in the sense of 
idealism. 5. To the person having done the most, or 
the best, in the work of establishing the brotherhood 
of nations, for the suppression or the reduction of 
standing armies, as well as for the formation and the 
propagation of peace conferences. 

For physical science and chemistry the Swedish 
Academ y  of Science will award the prize, For works 
in physiology or medicine, the Carolin I�stitute will 
give the prize ; for literature, the Academy of Stock
holm: and finally, for the work of peace, by a com
mittee of five members elected by the Norwpgian 
Stortung. It is expressly stipulated in Dr. Nobel's 
will that nationality shall not be . considered, sO" that 
the prizes may accrue to the most worthy without cou
sideration as to place of birth. The matter of the estate 
has been satisfactorily adjusted w ith the Nobel heir&
Er.ilh of the annual prizes given by the will must be 
awarded at least once in the course of every period of 
five years, and the sum total of a prize thus awarded 
shall in no case be less than 60 per cent of the 
yearly revenues diposable for the distribution of the 
p,·izes ; neither can it be divided into more than three 
prizes at the most. The liI�itation of the will declar
ing that the annual distribution of the-prizes must be 
directed to works executed in .. the courlSe of the pre
ceding year" must be interpreted in this � that 
the objects of the rewards shall be the most recent re
s ults of research displayed in the departments indi
cated by the will; older works will be considered only 
in the event that their importance shall have been de
monstrated in recent times. 

In order to be admitted to the competition, every 
written work must have been published by means of 
the printing press. Various regulations have beell 
made relative to tbe division of the prizes, and as ro 
whether the prizes may be adjudged to an i nstitution 0.; 
a society. If none of the works su bmitted to the com
petition possess.the quality desired, the sum total of 
the prize is reserved for the following year. For admis
sion to the competition it is necessary to be proposed in 
writing by a qualified person, and no attention will be 
paid to requests addressed by persolls desiring to ob
tain a prize themselves, At the annual competition an 
annual committee considers proposals which have been 
offered in the course of the y ear immediately preced
ing, up to the date �f February 1. Each propo;;al must 

. be accompanied by writings and other documents upon 
which it is founded. The proposal mllst be drawn up 
in English, French, German, Latin, or in one of  the 
Scandinavian languages. 

At the solemn reunion which takes place on the an
niversary of the death of the donor, Decem bel' 10, the 
corporations wi ll make known publicly their deci�ion 
and bestow upon the laureate a check for the value 
of the prize, a diploma, and a gold medal bearillg" the 
effigy of the donor with an appropriate Jegend. The 
laurete is  obliged, unless prevented b y  unforeseen cir
cumstances, to give d uring the six months following 
each reunion a public lecture ou the subject of the 
work crowned. This lecture wi l l" be given in Stock
holm. or for the peace prize in C hristiania. Decisions 
in regard to the prizes are without appeal. There are 
many other provisions, w hich are fully set forth in the 
rules and regulations as pub lished in the SUPPLE' 
MENT. The prizes which will l'edi�rributpd i n  1901 will 
amount in all to $402,000, or $80,400'ior each division. 



HIGH POWBl& BlfGmES AlfD THBBE-PHASE 
lGEliEBATOBS AT PARIS. 

BY FRANK C. PBRKINS. 
Some of the most interesting as well as important 

exhibits at the Paris Exposition this year are the large 
d irect-connected Drehstrom alternating curren t  gene
rators and high:power triple expansion. engines, the 
largest of which are of European make. 

A three-phase alternator which is of considerable in· 
terest is the one built and installed 
at the Exposition by the French 
firm the Compagnie G�n4'irale Elec
trique of Nancy, shown in the 
smaller engraving. Thill is of tho 

type of alternators having revolv
ing field magnets and stationary 
armatures. This fly-wheel field 
magnet has a speed of 93 '5 revolu
tions per m i n ute and has a fre
quency of current in the armature 
of fifty periods per second. In each 
phase it generates a current of 87 

a.mperes at a potential of 3,000 
volts. In order to secure mechan
ical rigid ity in the armature, it w i ll 
be noted that on each side there are 
six rods of forged iron terminating 
at a collar piece, each of which can 
be adj usted by set screws. This 
stationary armature has the ap
pearance of great lightness. This 
firm in their construction greatly 
decrease the gross weight of cast 
iron parts relatively to the active 
weight of the plates of the arma
ture. 

'l'he direct current dynamo used 
to excite the fields of this alternator 
is seen in the foreground in the 
sllIall engraving, and it will be noted 
is directly connected to the driving 
shaft of the main machine. The 
collector brushes of this machine 
are seen on the end of the shaft, 
the commutator being placed on 
the extrewe outside, while the sl i p  
rings and brushes o f  t h e  alternator 
are inside the main bearing. 

resulting shade being much deeper in the former 
case than in the latter. Skins of the same class, moree 
over, exhibit in a more or less degree this difference in 
texture, and it ill a fact well known ,to leather dyers 
that in a number of skins which h ave been dyed in the 
same bath, there are always one or two which are not 

. exactly the same shade as the rest. I have been con
sulted from time to time by leather manufacturers, 
who have found difficulty in dyeing level, that is, ob-
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lng and furniture leathers, and refers to the movement 
awong book binders and others Interested in the pre· 
servation of books for the investigation of the causes 
of decay, which has caused the appointment by the 
Council of the Society of Arts of a comwittee to con
sider t he whole question of leather for bookbinding. 
Mr. Lamb writes:' 

.. During the past few months there has been con
siderable controversy among· the principal bookbind

The three-phase alternator shown 
hi the larger engraving is directly 
connected to a 1,000 horse power 
llOrizontal compound engine manu
factured by Weyher & Richemond, 
of Paris. This engiue is on exhibi
tion in the French section, and is 
capable of delivering a cnrrent of 
250 amperes at a potential of 2,200 
volts. The speed of the revolving 
field' magnet is  95 revolutions per 
min ute, and the frequency . 
at this speed is 50 periods 
per second. The field mag
nets consist of 64 pole 
piel!es, which are excited 
as described in the other 

THREE-PHASE ALTERNATOR, WITH 1,000 HORSE POWER ENGINE. 

ers in London with regard to leather 
used in bookbinding, so perhaps 
it may not be out of place for me 
to say a few wo,.ds on the mat
ter. Bookbinders contend that the 
leather used in bookbinding perish
es in the course of a comparatively 
short period. - The chief cause of 
these leathers rotting in a compara
ti vely short tiwe is undoubtedly 
the reckless nse of sulphuric acid 
in clearing and dyeing, and in-
8ufficient precautions being taken 
to remove the acid, or- to neutral
ize it, after dyeing. If the least 
trace of acid is left in the leather, 
it becowes concentrated in the fiber 
.when the leather is thoroughly dry, 
and cowpletely destroys the leather. 
I have here a few specimens of 
leather that were dyed with acid 
colors about two years ago ; these, 
as you will  see,though the leather 
was well washed after dyeing, are 
completely rotten, the fiber being 
entirely destroyed. I have found 
that it is practically impossible to 
remove sulphuric acid from leather 
by washing in water, as samples of 
leather which were dyed with the 
acid colors, and the addition of the 
requisite amount of sulphuric acid, 
on analysi!! still showed traces of 
the vitriol, after they had been left 
in a ru nning stream of water for a 
period of five weeks. I think that 
another matter which has been to 
sOllle extent overlooked by those 
authorities w ho have been con
sulted on the matter by the book
binders is the use of soda for strip
ping the natural tannage of many 
of the foreign tanned leathers, as 
I wentioned earlier in this lecture; 
this, in my opinion, causes the 
leathel\ to be unreliable, though 
undoubtedly sulphuric acid is the 
chief cause of the mischief . .  In wy 
opinion, bookbinding leathers and 
leathers for furniture ' purposes 

should not be dyed w ith 
the acid colors together 
with the addition of sui
phuric . acid. If the acid 
colors are used, they should 
be used either without any 
addition, or, if any, only 
the addition of acetic acid, 
or a little bisul ph ate of 
soda, which latter agent., 
so far as I have been able 
to test, has apparently no 
inju rious effect u pon the 
leather, if not used in great 
excess. The leather should 
on no account be stripped 
of the tanning with an 
alkali, nor should it be 
cleared with vitriol or any 
other acid that has an in
jurious effect upon leather; 
practically the only orfe 
permissible be i n  g acetic 
acid. It would .be much 
better to use the basic dyes, 
where no acid is requirfld, 
when dyeing these leathers, 
though unfortunately this 
class of coloring matter has 
the reputation of not being 
so fast to light as the acid 
dyes." 

case. 
••• 

A ppllcatlon o� Aniline 

Dye8tuWs to Leather. 

Mr. M. Chas. Lamb, head 
of the Leather Dyeing and 
F i n  i s h  i n g Department, 
Herold's Institute, Be r 
mondsey, read a paper on 
t he dyeing of leather early 
thi!! year before the West 
Ri_�of the So
ciety of Dye�' a:lla''C6Ior
ists, and reprin ted in the 
journal of the society. The 
author writes : 

.. '.rhe dyeing of leather, 
I may say without fear of 
contradiction, is the most 
d ifficult branch of the art 
of dyeing. The difficulties 
encountered by the leather 
dyer are numerous ; one of 
the many is that s k i n s  
which have been tanned 
with different tanning ma
terials take the dye very 
differently. T his is due to 
the fact that the vegeta ble 
material, with which tile skins have been tanned, 
itself contains coloring matter which is iwparted to 
the leather. Another of the dyer's difficnlties comes 
of the very marked and characteristic differences in 
the fibrous structure of the skins deri ved from dif
ferent sources, some skins being open and loose in tex
ture, and others firmer and more compact, wh ich affects 
the dyeing, in that an open, coarse-textured skin  will 
absorb more dye than will a skin of firwer texture, the 

THREE·PHASE ALTERNATOR AT PARIS EXPOSITION. 

taining in one and the saw €I skin the same shade 
throughout. This is usually due, not to theldyestnff 
used, or the method of dyein g, but to the preparatory 
treatmen t  being insufficient." 

Mr. Lamb gives an account of the opera tions prelim
inary .to the actual dyeing, and then proceeds to de
scribe the three distinct methods of dyeing in u�e in 
this country, viz. the " tray ," the "paddle," and' the 
.. drum" methods. He specially alludes to .bookbind-

••• 
A PETROLEUM spray is 

used on the Missollri Paci
fic line for lighting the fires of 10cQmotives. The reser
voir for the oil is mounted on wheels. Compressed air 
is med to spray the oil. The air can be taken from 
any Westinghouse receiver or pump. In using the 
apparatus, the bed of coal is first placed on the grate, 
and then the jet "'pray is ignited and direct.ed on to 
the coal, being moved over the surface uutil . the 
whole is ignited, which usually requires about fiftee� 
minutes. 
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!RE PRACTICAL APPLICATION OF THE HYDROSTATIC 
LEVEL IN BUILDING CONSTRUCTION. 

BY OWllN B. llAGINNIS. 
The science of modern building construction necessi

tates the introd uction of such i nstruments, tools, and 
appliances as will expedite the work and lessen ex
pense by economiziDg time. Such aD implemeDt is 
the hydrostatic or water level, show n  in the accom
panyiDg drawing. The instruments most popular for 
leveliDg in layiD g  out large works are the eDgineer's 
transit, theodolite or architect's Y level, all of which 
are of the utmost utinty for mechaDical operations. 
However, the form of improvised water level showD in 
our engraviDg is. perhaps. most adapt-
able. as it can be easily and cheaply 
made , is accurate in its action and simple 
i n  its application. As will be seen, it 
consists of a long piece of ribbed rubber 
hose or pi pe. hal f aD inch in ternal dia
meter, with pieces of transparent glass 
tubing. t welve or eighteen i D ches 10Dg, 
fnserted in each end. These glass t u bes 
should. if obtainable, be grad uated into 
inches and parts of inches down to sh
teenths, but if grad uated tubes are not to 
be .had , smooth tubes of clear thick glass 
of chemical tUbiDg will  do, and a quarter 
or half-inch section can be cut

' 
off the end . .  

of the rubber pipe and set over the glass 
tu bes, w h ich w ill slide up or down so as 
to form a gage. 

Water is poured into the rubber hose 
pipe and glass tubes till the ends over
flow, when they are kept full by placiDg 
a small tip or faucet at the ends of the 
tubes, as shown. When in use, the fau
cets mUt!t be opened in order to allow the 
water to find its own levelo One glass 
tube is placed agaiDst the wall which has 
been built  to the requ ired heigh t, being 
held firm l y  agaiDst the face ' of the wall 
with the gage set four, six or eigh t i nches 
from the top as desired. the gage being 
kept at the edge of the brick or stone wall 

= 

templet, from which the requ ired level is to be meas
ured. Here it is held by one man, w h ile another car
ries the other glass tube to the object to be measured. 
When the water is exactly on the l ine of the gage. the 
level poiDt is determi ned,. and the distance of the de
tail above or below the gage will  denote the discre
pa ncy in the relative heights. This will  be read ily 
understoorl from the engraving, wbere t h is simple 
instrument is represented in use as setting the levels 
on top of a foundation wall for templets for iron 
beams, or in a pOSition where tile transit or Y level 
and staff would not be so convenient or so applicable. 
MaD Y  masons use this instrument with a rod for find ing 
depths of trenches for walls, piers, etc. , for leveling for 
t emplets, sills, water tables, or other details, especially 
in an excavation which is cro wded with piers, shores. 
derricks or appliances, w hich, of course, render the use 
of the transit or Y level impossible. 

• • • • • 
THE ]!'BENCH IIETEOROLOGICAL OBSERVATORY AT 

TRAPPES. 
It is. perhaps, not generall y  known that Major 

Baden-Powell, w h o  has . distiDguished h i mself more 
than once iD 
the Transvaal 
War, is not only 
a soldier of un· 
ques t i o n  a b le 
ability but a 
scientist whose 
meteoro I ogica I 
i nvestiga t i 0 DS 
h a v e  b e e n  
stamped with 
t he official ap
proval of Eng
land's war m i ll 
istry. It wa, 
t h rough his in· 
fl u ence t h a t  
t he E n g  I i s h  
a I' 111 Y abaD ' 
doned t,he CU I1l
b rous military 
b a l l o o n  and 
adopted in its 
stead the lDore 
easily control
led and . more 
s i m p I y con
structed kite. 

in Pearson's Magazine. All a result of the experiments 
in questioD, it was asserted that a man could be lifted 
several hundred feet in the air without the sligh test 
danger and without the aid of aDY gas receptacle. An 
apparatus strong enough to lift two men weighs hardly 
more than 100 pouDds. Kites can be assembled and 
sent into the air in five miD utes. Their desceDt can be 
regulated by a parachute. The cost is hard ly a fiftieth 
part of that of a balloon asceDsion. 

Baden-Powell began his experimeDts in 1893. If he 
has not magD ified the i m portance of the results which 
h e  has obtai Ded, it is not too much to hope that. before 
the Trans\'aal war has seen its close, the utilit.y of the 

A SIIIPLE HYDROSTATIC LEVEL. 

kite as an instrument in modern warfare will be 
assured. I f  the truth m ust be told, it is . difficult to 
imagiDe a man suspended 2,000 feet above the ground 
from a maehiDe which is t h e  plaything of the wiDds 
and w hich is only too read y to pluDge down at aDY 
momeDt. But it ·is still more difficult to imagine this 
same man, without that feeling of security so essential 
to accurate observation. spyiDg upon an enemy aDd 
endeavoring to gather such information as may be of 
value. 

The proper sphere of the kite's usefulness would 
seem to be in  that field of meteorological experiment in 
whi(,h FraD kliD was a pioneer. That the kite

'
can also 

be used for m ilitary purposes (I;ignaling and the like), 
and especially for taking bird's eye photographs by 
means of automatic apparatus. seems likely enough. 
But the lifting of a man to the dizzy height of a 
thousaDd feet or more, so that he lDay leisurely study 
an enemy's position, traDscends 
the bouDds of possibil ity. 

In FraDce both the kite and 
the balloon are also used ; but 
not so much for mil itary obser-

vation as for scientilic study. At Trappes, between 
Versai lle.s and Rambouillet, not far from the famous 
ruiDs of Port Royal des C h amps. a camp and an ob
servatory have beeD established where a few earnest 
scientists are devotiDg their time to the study of the 
upper strata of the atmosphere. This meteorological 
station owes its existeDce to the untiriDg energy of 
M. Leon .T. de Bort, who has sacrificed Dot only his 
time but also his fort une to furtheriDg the science of 
meteorology. 

Perhaps the most curious structure among the i so· 
lated bui ldings w hich comprise the station at Tra ppes 
is the rotatiDg house in which baliooDs are inflated. 

The h ouse is mounted o pon rollers so 
t hat it can be turned to s u it the direction 
of the wind, and is cODnect,ed by under
grouDd pipes with the hydrogen plant 
which forms aD annex to the balloon and 
kite shed. , In one of the adjaceDt build
iDgs such iDstrumen ts of precisioD as 
thermometers, barometers aDd the like 
are kept. The remainiDg houses serve 
either as photographic dark rooms aDd 
camera obscuras for photographin g 
clouds, or as workiDg rooms in which 
mathematical computations are made. 

The experimeDts at Trappes are con
d ucted with pilot'balloons and ki tes. 
The pi lot-balloon is free. ODce inflated 
aDd left to itself. it rises aDd drifts away 
to fall w h enever its gas has escaped. If 
i t  laDds in a country in which the people 
are eDlightened and civilized, it is sent 
back to the start i D g  place. together with 
all the automatic recordiDg apparatus 
with which it was equipped. 

The recordiDg apparatus referred to 
com prises several small alu m iDium cagel:'. 
Upon a cyliDder rotated by clock work, 
three peDS register the thermomet ric, 
barometric, and h ygrometric conditioDs. 
As a matter· of precaution, each iDstru-
ment is accompanied by a checkiDg appa
ratus, with the records of which the in

dications of the first i Dstrument must agree . .  
Althoughthe Trappes O bservatory for dYDamic mete

orology has been in existeDce b u t  t IVO years , as lIlan y as 
174 pi lot-ballooDs h ave been sent up from i ts grounds. 
These ballooDs have attaiDed an average height of 
6,000 meters (19,680 feet), and almost all have fallen in 
the east, whatever the distance t hey covered . One bal
loon fell in the very heart of the city of Berlin. That 
the prevailing wiDds in the upper strata of the atmo
sphere are therefore south west or southeast is ob
vious. 

In addition to pilot-balloons, Hargrave box-kites are 
used, varyiDg in heigh t  from 6 to 8 feet. They are se
cured t o a w i Ddlass upon which 10, 000 meters (32, 800 

feet) of steel w ire are wouDd. The wind lass is driven 
by aD electric motor. At the ground end of the wire 
an ins tro ment is moun ted which iDd icates the length 
of wire paid out and the all gle of its inclinatioD.  

_W i t h i n the 
box· ki tes other 
i n s t r u m e l l ts 
a r e p l a c e d  
w h ich record 
t h e  tempera
ture, pressure 
of the .a tmo
s p h e r e .  a n d  
h yg r o m  e t r i c  
c o n�d i t i o n  o f  
t h e  s t r a t a  
w h i c h  h a v e  
beeD traversed. 

THE Dppart
l1Ie D t  of Works 

of New South 
Wales is about 

I to iDtrod uce a 
large float i n g  
CI'll11e for use a t  
t h e  p o  r t o f  

��""'�iiI Syd ney. . T h e  
craue, w h ich is 
to be con struct

. cd  within · the 
c o l o  D y,  i s  to 
have a l ift ing 
ca paci t y  of 80 
tons at a speed 
of 5 feet per 
llliD ute, aDd 20 
tons at a speed 
of 14 feet per 
m i nute. It is 
est i m ated that 
it  w i l l  c o s  t 
about ODe hun
d red thousand 

'1'he experi
meDts made by' 
the E n g 1 i s  h 
lIlajo� in col
l a b o r a t i o n  
with his broth· 
er officers have 
been described BALLOON -INFLATING HOUSE. KITE-LlNE·WINDING APPARATUS. dollars. 
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Automobil e  News. 

A new apartment house in course of erection on 

West End Avenue and Seventy-ninth Street, New York, 
wi l l  have attached to it automobile stables for housing 
the automobi les of ten ants. Faci l ities for chargi n g  
th e electric vehicles are provided on t h e  first floor, and 
the second floor is in tended for living apartments for 
t he vehi cle attendants. 

The new system of electrically propelled vehicles 
k n own as the Lombard-Gerin ·automotor has recently 
been put i n  operation at Vincennes Park. I n  this sys
tem the car, a kind of omnibu�, is driven by a motor 
attached to one of the axles ; i t  takes its current from 
an overhead wire. which su pports a rol ling trol ley car

riage from wh ich hangs a flexible cable connected with 

the vehicle. At Vincennes a series of posts have been 
erected along the road which passes around Lake 
D au mesni l . As there are, of course, no rails, t wo bare 
copper wires are strung u pon the posts ; upon this 
rol ls the carriage, carrying the flexible cab le. '.r h e  
cable passes i n to a h ol lo w m a s t  supported on the top 
of the vehicle ; its length Illay be i n creased or dimin
ished, the slack being partl y taken u p  by a cou nter
weigh t contained i n  the column. The trol ley is i tsel f 
provided with an e lectric motor, wh ich operates two 
friction rol lers driving the main pul leys, which travel 
over the wire. The motor of the vehicle is of the con· 
t in uous current type with series winding. On the op
posite end of the shaft it carries a collector formed of 
t h ree rings, by which alter n ati ng cu rrent, threecphase, 
is taken when the motor is in operat ion. This current 
is  used to drive the motor of the trol ley, and to this  
end the cable u n iting the latter to the veh icle has s i x  
w i res, two o f  these b e i n g  direct cu rrent a t  500 volts to 
the motor of the veh icle; this current then returns to 
t I l e  trol ley in the form of three-phase current b y  three 
1I· i 1·es of the cable. The sixth wire is u sed to con trol a 
brake on the motor of t h e  trolley. T h is system h as 
been previously tried over a stretch of road five miles 
i l l  length along t h e  quay of I�sy-les· Moulineau x, o u t

side of Paris, where it succeeded very w e l l .  T he 
tests made at Vincennes have met with equal success, 
and show to the public the method of working and 
the advantages of the �ystem. 

One of the most interesting features hl the recent 
series of military maneuvers carried out i n  France 
h as been the use of automob iles for tran sporting the 
officers and for carrying searchlights. The officers are 
now commencing to use the automobi le. and fin d it a 
great conven ience. General Brug�re, for instance, has 
professed quite a l ik ing for the automo bile ; d uring th e 
maneuvers he made a trip from Chartres to Ramboui l
let, i n  order to pay his respects to Presiden t Loubet. 
Mounted on a 16 horse power machine, he made a 
speed of 36 m iles an hour, the train making only 30 
mi les ; hp. now prefers the automobile to the horse. 
General Lucas also favors the a utomobile,  b u t  prefers 
to travel at somewhat safer speeds. The officers h ad 
prepared a surprise on the occasion of the maneuvers, 
in th e shape of an automobile searchlight. T h i s was 
kept secret unti l  the last momen t, haVing beeu COll
�tru c ted unde1' the su pervision of General Brug�re. 
M. Marcel Renault is the i nventor of the system. The 
a n tomobile used is of th e road-wagon type. having two 
seats i n  front . In the rear has been constructed a light 
col u m n  which supports the search ligh t  at th e top, 
ca rryin g  an arc lamp entirely i nclosed in a metal l ic case 
which takes about 7 h orse power. Bel o w  is  a small  
d ynamo of 7 horse power ; i t  is mounted on a secondary 
shaft, which may be con nected with the main shaft of 
th e  motor by a transmission system capable of bei r. g  
d isconnected at will .  T h e  mach in e  started o u t  afte� 
dark on the immense plai n of Beauce, which extends 
around Chartres, llIaki n g  a certain d istance lighted 
only by its acetylene head light, wh ich covers about 150 
feet. At i ntervals the machine stopped, and by llIea ns 
of a l ever the dynamo was set i n motion ;  t h e  search·  
l ight then sent a stream of light coveri ng a d i stance of 

two m iles, and by its means the country around was 
explored. After proceed i n g  a certain distance this  
maneu ver was repeated, and it was seen what valu
able services an apparatus of this ki nd would render in 
such cases. The military staff were greatl y  satisfied 
with its performance, and th ere is no doubt that this 
automob i le searchlight wil l  prove a valuable adj u nct 
to the army. .For iI lu�t,rati olls see the cu rrent SUPPLE
MENT. On one occasion, a m ember of General Bru
g�re's staff traveled over 100 m iles in an automobi le  
in a very few hours, and was able  to s u p p l y  t he com
mander-in-ch ief of the army with full detai ls of the 
operations accompl ished b y  the various detach ments. 
The Scotte train appears to have d isti nguished itself 
also in these maneuvers. One morn i n g  this train left 
Paris at s ix o'olock i n  the morn i n g  with a load of 
30, 000 pounds of corn for the front, and returned th e  
same n i gh t, having accom plished a total distance of 
50 m i les. To perform the same task with animal labor 
it was estimated that thirty-six horses wou ld h ave 
been required, a n d  that they would have occupied 
th ree days to cover the same distan ce w i t h  the sallle 
con voy, which would have been twice as long and 
would have required a larger escort. 

$ t itutifit JlUtricJu. 
A CABLE ·GRIP FOR MINING·CARS. 

T h e  accom pan y i n g i l l ustrati(l ns represent an im
proved cable  grip invented b y  Mr. George C. N iles, of · 
Arcata, Cal. ,  for use on mining-cars and other vehicles 
to be propel led by a travel in g  cable.  Fig. 1 represents 
the device in perspective ;  Fig. 2 in partial section.  

T h e  g r i p  comprises a fixed jaw secured to a bracket 
and a U·shaped clampi ng-band between the unequal 
m embers of which the jaw projects. The lower m id dle 
portion of the band clamps the cable against the free 
end of the fixed jaw. The band is clam ped to opposite 
sides of th e fixed jaw b y  means of a bolt and nut, B, 

the bolt passin g through a slot in the longer member of 
the band. The end of the longer mem ber of the band is 
screw-threaded, passes through a slot in  the bracket of 
the fixed jaw, and is held in place by a nut, A.  

When the nut, B, i s  released and the n u t, .A ,  screwed 

AN IMPROVED CABLE·GRIP. 

up, the clam p i n g-band forces the cab le up agai nst the 
free end of the fixed j aw. This adjustmen t h aVing 
been m ade, the n ut, B, is screwed u p  so as to hold the 
members of the clamping-band firmly i n  position on 
opposite sides of the fixed jaw. The short member of 
the clampi n g-band is ben t to fit the correspond i n gly
shaped outer face of the fixed jaw, sO that the lower 
cu rved portion of the clam pi ng- band properly fits t he 
cable after h aving been adj usted . 

. , . � .  
A CONVENIENT ENVELOP MOISTENER AND 

SEALER .  

An i n ven tion wh ich has recent l y been patented by 
Charles L. Vose, of Westerly, R. I. ,  provides a simple 
device for moisten i ng and seal i n g envelops i n  a manlier 
which is certai n l y  far Illore cleanly than the method 
w i t h  which we are all fami l i ar. 

The moistener and sealer consists essentially of a 
cen tral glass tube provided at one end with a soft rub
ber nipple iu wh ich a sponge is received, and at the 

VOSE'S ENVELOP MOISTENER AND SEALER. 

other end w i th a h ard r u bbpr cap in w h ich the metal 
bearings of a soft rubber roller are held. 'l'he cen tral 
glass tube contai n s  water which is fpd to the sponge. 
In seal i n g  an en velop, the gumme(j flap is moistened 
b y  means of th e sponge. The device is  then turned 
aroun d , and the m oi stened flap even ly and squarely 
sealed by means of the rol ls  journaled -in the cap pre
viou sly mentioned. 

For the p urpose of hold i ng the moistener ann. sealer 
when not in u se, M r. Vose employs a holder composed 
of a soft ru bber suction base u pon wh i ch a glass 
h older is mou nted . When the rubber s n ction base is 
moistened and pressed d o w n  on a table or desk so that 
the air is expel led, the holder wi l l  be so firmly affixed 
that its removal req u ires no l ittle effort . 

• · e ·  • 
A CORRESPONDENT i n  Providence, R. 1. .  suggests t.hat 

wireless or aerial telegraphy be called " airograph . "  
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Scleotle N ote •• 

The tomb of Sir  Humphry Davy, at Geneva, which 
has been in a neglected state for some time, has recently 
been restored. 

Astronomer Wolff, of Heidelberg, has, by means of 
his photographic process, discovererl three asteroids i n 
a single night. 

Nearly every window in Paris, specially in the poor
er quarters, has p lants growing in pots. A weal thy 
ph i lanthropist h a s  h a d  t h e  idea of open i ng a hospita l 
for sick p lants i n  the Faubourg St. An toine. Green
houses h ave been built and there are gardeners to look 
after plants that are brought i n  u n til  they recover. 
They are then returned to their owners. 

A basket modeler has been invented by Mr. Thomas 
Taylor, the su perin tendent of the Li verpool School for 
I n d i gent Blind, for the purpose of assisting blind 
peopl e  i n  the construction of their baskets. The de
vice consists of a wooden base· board drilled with holes 
i n to w hich are fitted steel pins arranged to the re
quired shape. The w i cker is then worked over these 
pins with the utmost ease and rap i d i ty. 

• 
The Prnssian government is making systematic in-

qui ries with a view to increasing knowledge upon the 
s u  bject of cancer. Every registered physic ian h as 
recei ved a paper asking questions relative to experi· 
ence in cancer cases ,  An attempt is being made to 
find out if cancer i s  heredi tary, if it is contagious, and 
whether it is  connected with any particular habit, 
such as over-indulgence in alcohol, tobacco, etc. , and 
whether i t  is more prevalent in one district than in 
another. 

Widespread damage has been caused in the A rchreo
logical Muse u m  in Florence through the mad ness of a 
d oor-keeper. He at first endeavored to murder the 
director of the museum, but as his efforts in this direc
tion were frustrated, he seized a chair and commenced 
to smash everything that came within his reach. Be· 
fore he was overpowered he had hopelessly pounded 
to fragments an ancient h istoric vase discovered in 
Chi na i n  1 844 and estimated to be worth $100, 000, and 
also a Roman chariot found in Egypt wh ich was worth 
over $600,000 and which we h ave i l lustrated. 

A short time ago, during some digging operations in 
Chester, England , an i nteresting relic of the Rom an 
occupation of Great Brit.ain was un earthed. This was 
a section of lead p i p i n g, supposed to have been laid 
about the year 79 A. D. , and was uti l ized for the pllr
pose of carrying water to the Rom an camp. About 
twelve months ago a similar piece of piping was u n 
earthed near this s a m e  spot, b u t  its origin was d is· 

puted. T h is new discovery, however, sets all such . 
controveries at rest, s ince upon the piping are p lai nly 
inscribed th e words " Cnmus Julius Agricola." This 
relic is  additionally i nterestin g  since it  is  said to be the 
only inscription extant bearing th e Roman go,"ernor's 

name. 

One effect of the cotton crisis in Li verpool, Manches
ter, and the other towns of Lancash ire, owing to the 
fai l u re i n  A m erican cotton, has been the introd uction 
of Egy ptian cotton u pon the English market. Efforts  
h ave been m a d e  f o r  some ti me past to i n d uce the s p i n ·  
ners o f  Lancashire to experiment with t h e  Egyptian 
prod u ct, but w ith only i n d i fferent succesi<, since t he 
s u pp l y from America was so ad eqn ate. But America's 
shortage h as proved Egypt's opport u n i ty, and now 
several sp i ll ners are us i ng Egyptian raw material . I f  
th e  l atter arti c l e  o b tains a strong footing among the 
Lancashi re spi nners, it w i l l  possibly be a h eavy blow 
for the American growers, s i ll ce the Egyptian pro
d u ce rs w i l l  exert themselves to the utmost to flood the 
market. I f  they can on ly succeed i n  meeti ng the d e
m an d , they w i l l  be sure of an increas ing and lucl"at i I'e 
trade . 

M. Schoen has devised a new photograph ic pri ntin g 
process. T h e  inventor bases h is d iscovery upon thc 
use of d iazo com pounds, as in the pri m u l i n  process and 
feer-type. He converts ortho-amido·salicy l i c  acid i n to 
its diazo com pou nd by the action of sod i u m  ni trite o n  
a w e l l  cooled solution of t h e  acid i n  d i l ute hydrochlo
ric ac i d .  The precipitated prod uct w h ich results is 
washed w i th SUlali quantities of water, and i s  subse
q uently dissolved in a di l ute sod i u m  carbonate solu
tion. The paper to be coated is  ei ther i mmersed in 
this solution, or the latter may be applied to the paper 
w i t h  a brush ; or with a m ixt u re of it  and gelatine, 
an d then d ried in the dark room . The paper is then 
placed in the pri ntin g frame under the negative, and 
printed in the ord inary way un til a strong red image is 
obtained. The fixing and toning of the prints are ex
ceedi ngl y  simple, si n ce the print has only to be washed 
i n  water, as is the case with ferro-prussiate paper, until 
the yellow color of the unexposed parts of the paper 
h as disappeared, when the finished picture in red. is ob
tained. T h is red su bstance is the resultant effect caused 
by the . l ight acti ng upon the d iazo com pound. The 
color does not change at al l through exposure to the 
light, but a variety of tones may be ob tained by i lll ·· 
m ersing the fi n ished picture in ( solutions of salts of 
iron, cobalt, etc. , or in lime or baryta water. 
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ELECTRICAL PALACE AND FOUNTAIN AT THE 
PARIS EXPOSITION. 

The Electrical Palace and Fountain occnpy one end 
of the Champ de Mars and constitute the central fea
ture of this part of the Exposition grounds. By day, 
the en!lemble presents a highly decorative effect, but it 
is at night that it appears to best advantage, when the 
crest of the Electrical Palace is outlined by thousands 
of incandescent lamps of varying colors, and the vari
ous cascades and jets of the fountain are brilliantly 
illuminated. 

One of the great difficulties which confronted the 
projectors of the Exposition was to mask the great Ma
chinery Hall of the Exposition of 1889. It was decided 
not to remove it, but to conceal it in such a way as to 
make it harmonize with the surrounding buildings. 
This was done by covering the entire front by a ChMeau 
d'Eau or large fountain. It consists of a lofty hemi
spherieal structure, the concave side facing on the gar
dens, forming at the same time the chief architectural 
and central feature of the Palace of Elf'ctricity and the 
apparent source of the cascade. The faQade of the Elec
trical Palace is surmounted by an orfil\loental crest 
formed of repou�s� metal work arranged in various de
sil!:ns; some of these are formed by the addition of 
stained glass. The general tone of the metal work is 
buff and white, which harmonizes well with the faQade 
of the electric fountain, which is of cream white staff. 
At the top of the crest is a serills of white globes con
ta.ining incandescent lamps of different colors, below 
is a similar series of globes, and the form of the crest is 
outlined by incandescent lamps which are distributed 
over it. The whole may be illuminated in red, yellow, 
blue or white, by a suitable arrangemf'nt of circuit�, or 
different combinations of color may be secured. A nuUl
ber of arc projectors placed in 
the rear illuminate the stained 
glass designs with striking effect. 
At the highest point is a group 
representing the Genius of Elec
tricity drawn in a car by hippo
griffs; in the rear of the group 
is an immense star formed of a 
gilded metal frame carrying glass 
brilliants strung upon wires. 

J ,itutifit �lUtritau. 
toward the front; from the main pipes are branches 
formed of lead pipe which supply the jets. The four 
fountains in the rear on each side have a central jet 
with three others grouped around it ; the large foun
tains in front ha\Te each eleven jets. 

The illumination of the paraholic and vertical jets of 
the fountain is carried out by means of arc lamps and 
reflecting mirrors, placed in the basement underneath 
the fountain, the light being projected up either verti
cally or at an angle according to the character of the 
jet. The parabolic jets are illuminated at their com
mencement and also where they fall into the basin bv 
two separate windows, each wit.h its own apparatll�, 
these being arranged to always give the corresponding 
colors. 

. 

Underneath the fountain is a very extensive base
ment, where all the arrangements are provided for the 
water supply and the lightin/!,. The basement has 
been constructed with cement walls and floors; the 
ceiling is braced at intervals by pillars. In the rear, 
below the central niche, are the two main pumps for 
the water supply. These are driven by electric motors, 
and the volume of water furnished to the fountains is 
over 350 gallons per secoud. The water pa.sses from 
the pumps to two large pipes, about two feet in dia
meter, which proceed toward the front, where the 
branch pipes lead to the different parts of the foun
tain. The main point of interest in the basement is 
the installation of reflecting apparatus with arc pro
jectors for illuminating the jets and giving the differ� 
ent colors. The light is sent up through hea.vy glass 
panes, laid in the cement floor of the. basins; the 
mechanism of the different color screens has been ar
ranged 80 as to be entirely automatic, and is operated 
by an electro· magnetic system. The wires of all the 

apparatus pass to a central 
switch board, or "jeu d'orgue," 
anli they are thus all con
trolled from one point. 

T h e  elect.ro-magnetic ap
paratus used is simple in its 
action and at the silme time 
very effective. The general 
appearance of one of these 
projectors will be seen in the 
illustration. Thet!e are made 
in different, sizes, according 
to the importance of the jet 
to be illuminated, but their 
appearAnce is practically the 
same. In tbe rear is an arc 

sembles a piano key in appearance; there is thns a 
suecession of these keys, each of which closes a dUi'er
ent circuit. Below the keys revolves a cylinder of 
metal around which are fixed a number of screws, 
whose heads form projecting points. These strike the 

'keys and canse ,the levers to .be operated in 81lcceFsion 
according to a given arrangement. In this manllf'l' thp 
solenoids of all the apparatus are operated at on ('I', 

and all the jets are illuminated at once with a pre· 
determined arrangement of color. The cylinders are 
turned by a hand-wheel and gearing in the cf'nter, and 
the different changes of .color may be made in more or 
less rapid succession. Below the keyboard is a set of 
levers by which all the solenoids of each color may be 
operated independently of the keyboard: thus one 
lever throws on.all the reds, etc. A third lever works 
all t�e solenoids at once, thus giving either extinction, 
with all the shutters down, or the white light of the 
arc, when all are raised. The fourth lever is used to 
lift all the keys to allow the cylinders to be changed. 
A number of these cylinders have been prOVided, each 
I!:iving a different play of color. 

The circllits of the incandescent lamps for the illu
mination of the cascades and the other parts of the 
fountain, as well as those upon the crest of the Palais 
d'Electricite in the rear, pass to a similar .• jeu d'orgue," 
provided with cylinders giving a certain arrangement 
of color. The incandescent circuit has, besides, an ap
para.tus which permits a gradual lowering of brilliancy 
and a I!:radual passage from one color to another. This 
consists of a flat metal table upon which are arrang'ed 
a number of contact-bar�, across which are moved 
three sets of contact-brushes by means of an appro
priate mechanism operated by a motor. To the con
tact-bars are connected the terminals of a series of re
sistance coils placed below. 

•. e .• 

The Glasgow .ExhlbltloD oC 1901. 

The arrangements for the great exhibition to be 
held in Glasgow next year are rapidly approaching 
completion. The entries for the exhibits were closed 
more than three months ago. It is anticipated that it 
will prove a gigantic success. The last exhibition, 
which was held in 1888, and was opened by the 
Prince of Walps, attracted 6,000,000 visitors and real
ized a profit of $270,000. The present exhibition will 
be held in the same place as the last, Kelvin Grove 
Park, a charming expanse of sixty-seven acres. Her 
Majesty the Queen, and the other chief personages of 
the roya.l family, have extended their patronage to 
the exhibition, and it has also received the support 

The central niche of the faQade 
is surmounted by an arch in 
handsome relief desil!:ns. The 
central niche extends back to a 

considerable depth; it is also 
very handsomely ornamented by 
appropriate relief designs and 
groups. In the center is the 
grotto from which proceeds the 
main cascade. Below the grotto 
are a series of basins descending 
in a succession of different le\'els 
and finally reaching the· main 
basin. The water is elevated to 
the height of the grotto, from 
which it falls, forming the princi
pal cascade, into the succession 
of basins below. One of the 
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of the elite of English society, 
and of the principal scientists of 
the cOllntry. The scope of the 
exhibition is to present a full 
illustration of the produce and 
manufactures of the British Em
pire, its dependencies, dominions 
and colonies, together with an 
adequate representation of other 
countries. Naturally, since Glas
gow is the focus of the shipbuihl-

basins of the descending series has been Ulade some
what larger than the others, and is provided with a 
series of parabolic jets which are directed .toward the 
front. 

In order to produce an effective illumination of the 
cascades it has been found necessary to divide these 
into drops, !los a sheet of water illuminated by lamps 
placed in the rear would not appeal' luminolls in itself, 
while the drops reflect the light, and the cascade thus 
appears illuminated. The borders of the basins are 
provided with an arrangement to separate the water 
into drop�, consisting of an iron support or comb 
which holds a succession of glass strips'. The water 
which falls from the upper basin. forming the main 
(lascade, as well as the cascades of the succession of 
basins below, are all divided in this way into separate 
sprays. These are illuminated by a series of incandes
cent lamps which are placed underileath the borders of 
the basins and back of the cascades. A series of corru
gated reflectors placed back of the lam:'s direct the 
light upon the sprays. For the illumination four colors 
are used-red, yellow, blue, and white ; the lamps of 
different colors are arranged alternately, and for each 
color there is a separate circuit which passes to a mech
au ism in the basement, which allows each color to be 
thrown on at will. An arrangement is also provided 
by which it is possible to pass gradually from one color 
to another, these being mingled and giving a series of 
intermediate tint.s. In the grotto is a large spray which 
is formed by, three circula.r pipes, one above the other, 
pierced with holes. Upon the pipes are mounted in
candescent lamps with reflectors to direct the light 
into the spray, which is thus brilliantly illuminated. 
These pipes are arranged upon a hinge which allows 
the two upper pipes to l)., lowered when the spray is 
not in action, renderin!o\ them invisible from the front. 

In the main basin are a number of vertical jets, ar, 
ranged in gooups on each side. The IDa.in bL in has a 

-well-laid cement floor, along which proceed the two 
main supply pipes \\I hich branch from the center 

lamp with its parabolic reflector, and in front of 
this is a series of color screens. These are formed of 
a brass framework· holding the panes of glass, leaded 
toget.her, this arrangement' being used to avoid crack
ing by the heat of the arc. Each frame is made 
in two· halves, which are hinged tOl!:ether so that 
when the upper half closf's it draws the lower half 
with it. There' are thus three sets of shutters, 
one for each color, red, yellow, and blue; The closing 
of the shutters is carried out automatically by the 
magnetic arrangement been to the right and left. One 
of the frames carries a projecting arm, to which is 
fixed a core of soft iron;' .this paSses into one of the 
solenoids at the side. When the current is sent into 
one of the solenoids, the core it! drawn in and the two 
halves of the shutt.er are brought together. When the 
current is cut off, the shutters fall apart by their own 
weight. Each of the solenoids thus operates.a differ
ent color, their circuits being quit.e independent. 
When all the shutters are closed, the light is practi
cally cut off, and when all are open the fountains are 
illuminated in white. For the illumination of the 
parabolic jet�, one appat:atus is placed under the �rifice 
of the pipe and �omewhat in the rear, as shown in the 
diagram, and thus illuminates the beginning of the 
jet. In front are phwecl a number of windows at the 
point where the spray falls, and each window bas a 
separate apparatns. The vertical jets are lighted by 
mirrors placed in front of the projectors at an angle of 
45°, sending the light up vertically through the win
dows. 

The circl1its of all the solenoids are brought to the 
central •• jPu d'orgue," a. view of which will be seen in 
the illustration; the sectionaf view shows its general 
'method of operation. Above are a number of hori
zontal levers which pass to the rear, where they CArry 
two pins which fall into merl>ury cups, thus making 
c(,utact. They are drawn down by a rod attached to 
each, w},ich passes below and is flxed to the rear of a 
lever. The, front of tbis lever projects forwa.rd and ra-

ing, engineering, and manufac
turing, industries of Scotland, the collection and ex
hibition of, machinery will be excE'ptionally promi
nent. For the accommodation of this section a tre
mel'dou8 building has been erected. 

Probably the most striking buildings, however, are 
the new art gallery and museUIIJ, in which are to be 
placed the art and sdence collections of the Corpora
tion of Glasgow. This building was really intf'nded as 
a memorial of the 1888 exhibition, and, indeed, the 
profit derived fmm that show constituted the nucleus 
of the vast SUIll that hal:! since bef'n collecte<ito defray 
the expense of its erection. The buildings have cost 
$1,000,000 to construct" of which sum $650,000 has 
already been subscribed, and it is anticipated that 
the profit to be derived from this exhibition will be 
sufficient to reduce the balance of the cost. The ex
eClltive council have arranged to form a loan collection 
of pictures and sculpture to illustrate the progress of 
art during the nineteenth century. The Queen of Eng-

, land has promised to send appropriate specimens from 
the royal collections, while the Prince of Wales has 
also consented to loan several artistic treasures. 

The river Kelvin, which meanders through the 
grounds in which the exhibition will be held, will be 
utilized for the purpose of exhibiting naval shipbuild
ing and life-saving apparatus, water carnh'als, and so 
forth. Lectures of scientific and topical interest will 
be delivered by, various authorities, while recreation" 
of every description and mu�ical entf'rr.ainments will 
aillo be provided. The exhibition will be opened on 
May 1, 1901, and will remain open for six months. It 
is not yet arranged as to whol11 will perform the open
ing ceremony, but it is belif'ved that it will be accom
plished as before, by a membel' of the royal family. 

... ... 

A HOUSE was recently moved in Wellsville, Ohio, by 
electric power t·aken from a trolley line. The house was 
being moved along the street where there was an elec
tric car line. Two cars were hitched to the house by a 
rope, a.nd it was quickly pulled to its 'Jew destination. 
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LAUN.H OF THE )[ORITOB " WYO)[ING." 
The " Wyom i n g " is one of four similar vessels which 

were aut horized i n  May, 1898. The others are the 
. .  Arkansas," b u i lding at Newport News ; th£. .. Con
necticut," building at Bath, Me. ; and the " Florida." 
which is under construction at the Lewis Nixon yard, 
Elizabethport, N. J. These ships represent the modern 
development of the monitor type of warship, and in 
them an attempt is mad e  to mitigate as far as possi
b!e the inherent 
defects of a sys
tem of d e s  i g n 
which, while it 
was well suited to 
the rivers, bays 
and shallow wa
ters of the civil 
war, is ill  adapt
ed to the require
ments of a mod
ern w a r  s h i p ,  
which should be 
capable of keep
ing the sea and 
casting loose its 
guns in almost 
a n y  k i n d  o f  
weather. 

sel, ,the " Wyoming "  is considerably less in dimensions 
compared with the .,  Monterey, "  though both are prac
tically of the same type. The " Monterey " is 255 feet 
in length, and is 59 feet bearD, with a depth of 14 feet 
10 inches. The " Wyom ing's " di mensions are : Length, 
252 feet ; beam, 50 feet ; and mean draught, 12 feet 6 
iuches. The side armor of the former , vessel is 13 
inches in greatest thickness, tapering to 8 inches at the 
ends ; of the latter, 11 inches, tapering to 3 and I) 
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one round from them will have 12, 800 foot-tons more 
energy than one round from the four guns of the larger 
vessel. 

The keel of the new monitor was laid in Oetober, 
1899, and her completion, is promised in six months. 

Signaling WUh KltelJ. 

A system of war signals with colored parachutes in 
m idair was te8ted September 29, by :, W. A. Edd y. of 

Bayonne. A light 
box 3 feet square 
was sent u p  by 
two 9· foot kites. 
The box was di-
v,ided into two 

However, with
in the l i m i tations 
of her type, the 
" Wyomi ng " is a 
serviceable vessel,  
for she is heavily 
armed, well pro
tected, and with 
her modern mOe 

SINGLE-TUBRET, HARBOR-DEFENSE MONITOR " WYOMING. " 

c o m  p a r t men ts, 
e a c h provided 
with a. trap door 
and each contain 

ed an Amprican 
flag and a. folded 
paper parachute; 
One of the para' 
ch u tes had secur
ed to it a disk of 
silvered p a p e r .  
T h e  flashing of 
the sunlight upon 
such a disk can be 
seen a long dis
tance. 'I'he tra p 
doors were sec u r
ed by l ighted ti llle 
fuses, and one was 
timed to release 
the door in five 

DllJplaeement, 3,235 tons. Speed� 12 knots. No rmal Coal Su pply, 400 ton@. Armo r :  Belt, 11  Inches; tarrets, 10 Inches; barbettes, 11 inches; 
deck, 1;.6 inches. Armament : Two 4O-callber. 12-lnch B. L. rifles; rour 4-IDCh R. F. rifles; two 6-pounder seml-antomatics; eight I-pounder antomatics. 
Complement, 131. Date, 1900. 

ti ve power and for a mon itor su perior aC(lommodation, 
she w i l l  prove to be economical and comfortable. The 
fou r  vessels were authorized largely in response to the 
symptoms of hysteria that developed among the citi
zeus of some of our large Eastern seaboard cities when 
they imagined themselves threatened by the guns of 
Cervera's hapless fleet, and it is probable that the new 
monitors will find ' a permanent station in four of our 
most important Atlantic harbors. 

The " Wyoming " was launched at the Union Iron 
Works. San Francisco, on Se ptember 8, in the presence 
of His Excellency the Governor . of Wyoming and an 
enormous crowd of spectators. While  a powprfu l vps-

in ches. Displacement: " Monterey;' 4,084 ; .. Wyom
ing," 3, 235 ; horse po wer engines, 5, 244 and 2,400 re
spectively ; speed, 13 '6 and 12. 

The armament of the " Monterey " consists of two 1 2-
inch and two 10·inch main battery, six 6· pounders, fou r  
I-pou nders. two Gatlings. Of the " Wyoming." two 
12-inch, fou r  4-inch rapid fire. two 6-pound sem i-auto-' 
matic, fou r  1-pound automatic, and additiona:! four 
automatic 1-pounders have been Ituthorized. 

Although the " Wyomiug " will carry only t wo heavy 
guns, as compared with four carried by the .. Mon
terey," the increased power of her two 12-inch rifles, due 
to greltter length ano smokeless powder. is such that 

Il),inutes, and the 
other in ten m i nutes. When the parachute box reached 
a neight of 500 feet, the first match released the door and 
the parach ute sai led slowly away with the flag flying. 
The kites then carried the box up higher before the 
second com partment was open ed by the other fuse. 
The idea is to utle different colored flags suspended in 
series u n der the parachutes, so that messages can be 
sent aloft. w here they can be readily read at a con
siderable distance by the aid of glasses. 

• • • • • 
THE Russian ice-breaking steamer .. ErmaJl;:, " is 

being lengthened and the form of thEl bow has beeu 
altered. 

�WIll' VBBilCAL ilUPLE EXPANSION ENGIll'ES OF �lL& " WYOKDrG."-DrDICAiBD KOBO POWlB Olf �BUL. 8.400. 
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Ali INGENIOUSLY WHITTLED :FAli. 
On a street corner near City Hall Park in New York 

city, an industrious old blind man has for years plied 
a brisk trade in selling the fans w hich he dexterously 
whittles from a single piece of wood to the undis
guised admiration of the many small boys who gather 
about him. 

The blind man's tools are a jack-kni fe and a tub of 
water ; his material a piece of soft white pine 12 or 14 

Pig. 1. Pig. a. 
HOW THE :FANS ARE JUDE. 

inches in length, 2 inches in width, and about an i nch 
thick. Notches are made i n  each side of the piece of 
wood somewhat above its middle point, a th ickness of 
one-q uarter of an inch being left between the notches. 
The shorter end of the wood is split downward, as in
dicated in Fig. 2, as far as the notches, into sections 
about n of an inch thick. From t wenty·fi ve to thirty
five parts or blades are needed to make a good fan. 
To form t he handle of the fan, the lo wer, longer por
tion of the wood is partially sectioned to form smal l  
auxiliary fans, or merel y  thinned down to form a 
handle. The blades, . after having been thus produced, 
are notched, as sho wn in Fig. 1. The wood is then 
thoroughly soaked in a tub of water, and the blades 
bent to form a fan of the form illustrated in Fig. 3. 

Iti,utifit �m'ritlll. 
'ELECTRICAL DUDGE :FOR THE VOLGA RIVER, 

RUSSIA. 
In the whole field of civil engineering it would be dif

ficulno find a device which has done more to expedite 
the construction of works that involve the bandling 
and removal of great masses of material than the pow
erful suction dredges which are associated with the 
name of Lindon W. Bates, an American engineer. In 
a recent issue of the SCIENTIFIC AMERICAN we illus
trated the big d redges which are in use by the United 
States government on the Mississippi River, and of 
these ·the .. Beta " is credited with II. record of between 
seven hundred and eight thousand cubic yards of ma
terial handled in one hour. One of the most recent 
machines of tbis class to be constructed is the power
ful double dredge that forms the subject of our illus
tration, w hich was built for the Russian govern
m ent dredging operations on the Volga Ri ver. 

In designing the Volga dredges Mr. Bates introduced 
se veral novel features, which were i ntended to econo· 
mize time in the maneuvering of the dredges themselves 
and of the pontoon pipes by which the dredged material 
is conveyed and discharged . A distinctly novel feature 
is the use of electric · power for these p urposes, the 
movelI,lents of the dredges and of the pipes bei ng con
trolled by twelve separate electric motors, disposed on 
the dredges themselves and u pon th� pontoons. In 
order to allow. the dredge to be taken through the canals 
bY;Wh.ich she had to pass from the·  Baltic to reach the 
Volga R.iver, the dredge was constructlld practically in 
tWQ haives. Each of the two hulls is constructed of 
stpel· ,and is covered · with a 3- inch pine deck, above 
whic.h is built a deck-house and a pilot-house of light 
frame composition. At the bow, recesses are formed 
to accommodate the " suction ladders." A few feet 
back from the bow, one on each side of the h ull, are 
t wo triangular recesses, which are cut away to accom
modate a pair of screw propellers. Each screw shaft 
is direct-con nected to It. 125 horsep ower electric motor. 
The shafts are arranged at an angle of about thirty 
degrees with the center line of the vessel, and they not 
only co-operate with the twin propellers at the stern 
in driving the vessel ahead or astern, but they assist 
in swinging the dredge to right or left when the oper
ation of dredging is in process. The twi n propellers at 
the stern are also each direct-connected to a 125 - h orse
power motor. T wo 30-horsepower motors are carried 
on each pontoon line , one of which extends from the 
stern of each half of the dredge. The four motors on 
each dredgf\ and the motors on the pontoons are all  
connected with, and can be controlled from, the pilot
house. The electric current is furnished by a 600- ki lo
watt generator, directly connected to a fore-and-aft 
triple· expansion engine, which is clearly shown in our 
illustration. The engine has cylinders as follows : high 
pressure, 14� inches ; intermed iate, 2�� inches ; and 
low pressure, 37% inches diameter, the stroke being 24 
inches. At a speed of 200 revplutions . per minute the 
indicated horse power is 800. 

Of course, the most importan t  feature in a dredge of 
this type is the mai n centri fngll l  pu m p, wh ich is 10-
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cated . amidship. The runner makes from 100 to 180 
revollltioDs per minute . It is driven by a divided, 
vertical, triple-expansion engine, one set of cy linders 
being carried on the starboard and the other set on the, 
port side �f the pump, the whole being connected: 

upon one shaft. The h igh pressure cylinder is 21 
inches in diameter; the intermediate, 34 inches ; and 
the low pressure, 39 inches in diameter ; the commOI;l 
stroke being 24 in ches. The indicated horse power is 
from 1,425 to 1, 600. Steam for the whole steam plant 
is supplied by eight Babcock & W i lcox boilers. four 
on each h ull. T hese are fired exclusivel y wi thnaphtha, 
which is fed to each boiler by four burners. the spray
ing of the naphtha being accomplished by. a steam 
jet. 

The dredged material is brought up by m eans of 

:Fig. S.-A COMPLETED FAN. 

four suction pipes, which are attached near the bow of 
the dredge and hinged upon a common horizontal 
axis on the dredge. They are raised and lowered by 
m eans of derricks, two of which are attached at each 
bow, an d they are capable of dredging to a maximu m 
depth of 16 feet. The lower ends of the four suction 
pipes on each dred/ole are inclosed by rotary cutters, 
which are robted by means of miter . gears and shaft
ing which are attached to the suction pipes and move 
with them. Each set of shafting i s  driven by Ii. cutter 
engine, which is located in the forward part of the 
h ull .  It will be seen from our illustration that the 

suction pi pes and cutters form two ladders, supported 
one on ei ther side of each hull,  and approach ing each 
other j ust in front of the stem of the bow, the four 
cutters being spaced at equal distllnces from. each 
other, the width from outside to ou tside being slightly 
more than the extreme breadth of the dredge. 

Some novel features are embodied iil the pontoons, 

wh ich, with the exception of one at the extreme ends 

POWERFUL ELECTRICAL SUCTION DREDGE FOR THE RUSSIAN GOVERNMENT-CAPACITY. 71000 CUBIC :YARDS PER HOUR. 
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of the respective lines of discharge pipe, are all of 
si milar construction . Each -pontoon is IiO feet i n  
len�th from cen ter t o  ceuter o f  its coupl ings. The 
cross-section of the pontoons is el l iptical, the hori
zontal axis measuring 9 feet 3 inches, and the vertical 
IIxis 3 feet 3 iuches. The d ischarge pipe, wh ich is 33 
i nches in diameter, is built through the center of the 
pr}n�on, the pontoon proper thus forming a sort of 
l' l l ipfical j acket w hi ch incloses the pipe. 

Accom llJ odations are provided for seventeen officers 
a - I d �men, some above and some below the main deck, 
al l ll the d redge is provided with a tender in the shape 
of Ii stern- wheel steamer, 125 feet in length and 26 feet 
in beam, which is fi tted with comfortable quarters for 
t he officers, and with b u n ks for ten men, besides all 
necessary l iving arrangements. On the main deck is a 
mach ine shop which includes a lathe, a drill press and 
shapero 1'he dred�e is electricall y  l ighted throughout 
and' th e  pilot-house is provided with a searchlight. 
AfiQther i m portant feature of the outfit is an oil barge 
to carry the necessary fuel for tbe boilers . This barge 
is �O teet long by 20 feet beam , and h as a total capacity 
of 130 tl:)OS. The d redge was bnilt  by t h e  Soci�t� 
C()c�erill of Belgi n m ,  w h ich is one of the best known 
iron shipbuild i n g  com pan ies in Europe. 

Prior to its departure for At. Petersburg the dredge 
was given a very thorongh trial, with the res ult that 
each half of the dredge was officially determined to 
h ave a dred�i ng capacity of 3. 500 cu bic yards per hour, 
a total for the complete d redge of 7, 000 cubic yards per 
hour. The success of the electrically-driven propellers 
for maneuveri n� the dredge was shown i n  these tests 
by the fact that, when working on a course where 
there was a current of from three to four knots per 
hOllr, the dred ge could, be easily maneuvered with but 
one line ahead under ci t'cumstan ces where, with the 
ory:linary type of dredge, half a dozen l ines would have 
been necessary for anchoring the dredge and swing
ing it. 

• • • •  • 
Electrical Notes. 

The Hamburg-A merican li ner " Augusta Victoria " 
h as been e q u i pped w ith an automatic telephone pay 
station, enabling passengers to use local or long d is
tance telephones u p  to the time of sail ing. J ust be
fore the l ines are cast off, a plug is  removed from the 
hack, cutti ng off the con nection. If  the schem e  is 
fonnd to work satisfactorily, other steamers of the 
company will be similarly equipped. 

I n  Buda�.Pesth there is a news telephone, and its ob
ject is to keep its 6. 000 su bscribers s u pplied with all 
the latest news. 'fh e  service has a llJai n wire 168 mi les 
hi length,  an/d i t  is con n ected with pri \'at e houses and 
varions public resorts. From 7 :  30 i n  t h e  morning un
til  9 : 30 i n  the -even i n g, twenty·eigh t  editions of news 
are spoken into the transmitter by ten men possessing 
I<>.nd clear voices, workin!!: i n  shifts of two. The news 
is cl assi fied and given in accordance with a regular 
program me, and the service has been e minently suc
ce8sful. 
. A very ingenious and amusi ng di version h as been on 
px hi bition at the Crystal Palace in London. T h i s  is t h e  
'Vl rniscri ptor, or writing by light. It consists of an 
i ugen ious con trivance by which portraits or sketches 
are draw n , a n ::!  transmitted by electricity on t h e  screen 
i n  fu l l  view of the spectators. The exact mea ns by 
which t.h e  effect is attai ned i s  a secret j ealously guarded 
by the operator, but it appears to be somewhat an 
application of the pantograph, only in this i nstance, 
inlltead of the picture bei ng drawn upon a larger 
scal e than the ori!!:i nal, it is reduced ID size. T h e  
operator makes his  original sketch u p o n  a piece o f  
paper or board about 13 inches !'quare. By means of 
an electric curre n t  this drawing is  transferred, l i n e  by 
l ine, to a s mall piece of s pecial l y  prepared blackened 
I'urface u pon !!:l ass, about one i n ch squ are, and then 
projected u pon the screen b y  the li mel i gh t  i n  the same 
manner t h at ph otographic s l i des are projected by the 
optical lantern. As the artist d raws his sketch upon 
the origi nal board, so it is transferred to the blackened 
glass, and is projected upon the sheet. 

Work is now bei n g  carried on in London for the 
laying of the telephone wires.  which are to be usecl in 
con nection with the government scheme o f  supplying 
the citizens of the metropolis with an efficient tele
phone controlled by the Post Office. All the i m port
ant thorou ghfares in the city are torn u p, much to 
the ' inconvenience and a n n oyance of the pedestrians 
and derangement of traffic. The system is  to ex
tend from the city to the outlying suburbs, and wil l  
cover an area of  640 sq uare miles when completed. 
It is  esti mated that the task of layi ng the wires w i l l  
occupy a t  least a year. T h e  work is bei ng pll s h ed for ·  
ward with all possible speed, a n d  t h e  man u factories 
of the necessary materials are bei n g  mai n tained at 
thei r highest pressure of prod uction. The exchange 
wi l l  be located in Qu een Vi ctoria Street. in the build
ing occupied at present by the Post Office Savin!!:s 
Ban k. A new home for that department is in course 
of ('recti on in another part of the city. All the tru nk 
lines, which at present are concentrated at St. Mar
tins Ie Grand, will be transferred here as soon as the 

J , itU tifi' �lUtri'JlI. 
necessary alterations are carried out. The huge 8witch
boards of this exchange will be worked on the central 
battery or glo w-lam p system. The most 8li.lient char
acteristic of this state service is that it will become a 
powerful rival to the National Telephone Company, 
which hitherto has had the monopoly. The state 
proposes to offer a system so cheap that many private 
houses will be su pplied with the telephone. The sub
scriber can either pay a certain sum annually, which 
is not to be more than $50-this is exactly half what 
is at present charged by the pri vate company-or he 
can subscribe to i t  o n  the toll service. In this  case 
the subscri ber will  pay a small initial sum of about $15, 
which will practically defray the actual expense in
curred by the state for instal ling the instrument in 
that particular building, and he will then be charged a 
toll of two cents every time he rings np the exchange, 
paying nothi n g  w h en he is rung u p. 

• • • 
ACCELERATION OF THE SPARK DISCHARGE IN 

STATIC M ACHINES. 
BY BOWARD B. DAILEY. 

One of the i n e v i table experi ments with an influence 
machine' is the exhibition of its spark discharge. As 
a n  aid i n  the prod u ction of extra rapid, ful l  lengt h 
Leyden j ar d isch arges for purposes of d isplay, t h e  

_ spark- m u lt iplyin g device here described i s  of great 
service. In the di�ram, a and b are the usual con
densers of a static machine. A s w i tch, S, facili tates 
the convenient con nection or disconnection of their 
outer coat i n gs.  T wo auxiliary or secondary con
densers, c and d, about equal in siz9 to the primary 
ones, have their i n n er coats connected, as shown, with 
the outer coats of the primary j ars, the outside coat
ings of the secondary j ars bein g  in contact or joined 
by a switch similar to S. If S be opened while the ma
chine is in operation, the free exchange of electricities 
ordinarily taki n g  place between the . onter coatings of 
a and b d uring their charging and discharging pro
cess is interfered with to some extent by the intf'rpo
sition within the extra or shunt circuit of the jars, c 

SPARK MULTIPLIER FOR STATIC MACHINE. 

and d, which experience a certain degree of electrifica
tion at each spark occurring across the air gap at ..1.. * 

The effect of this action u pon the primary conden
sers is to prevent their complete discharge, thus leav
ing them partially fil len after the passage of each 
spark, and t.herefore in condition to have their strikin� 
potential re·establ ished m uch sooner than would be 
the case after full  d i scharge. Experiment shows that 
with a given length of spark at A, the succession of 
flashes becomes more than t wice as rapid when 8 is 
opened ; though of course the density of the sparks is 
proportionately reduced. T h e  mild i n duced currents 
passing between the outer coats of c and d d uring the 
display at A are of � character pecul iarly desirable for 
a certain class of experiments req u i ring small volume 
with comparativel y high frequelJ cy, s uch as the i l lu
mination of Geissler tubes, physiological effects, etc. 
If S be left open and the outer coati n gs of the second
ary jars discon nected, the disch arge becomes a beauti
ful m ixt ure of brush and sparks ; but the sparks, now 
extremely th i n  and - in enorlllons n umbers, lose their 
b righ t bluish appearance alld become a d ull red. The 
device'  is of especill.l value with the sectorless W i ms
h u rst. As is well known, such mach i nes exhibit m uch 
higher efficiency than those with sectors. They pos
sess, however, one serious defect, viz , in order to have 
any large percentage of their full power realized, con
F iderable resistance Is n eces!<ary i n  the air gap ; 80 that 
while with a long workin!! spark the sector less lOa· 
chine is greatly su perior to its sectored prototype, with 
the short gap necessary for very rapid condenser dis
ch arges its potential suffers serious dimin ution, w h ich 
i n  many cases may even terminate i n  total extinguish
ment of electrical action. The double condenser de
v:ice overcomes th is  d ifficulty by enabli ng the operator 
to obtain the desired rapidity of d isch arge with the 
use of long sparks, and consequently sufficient resist
ance at A to keep up the normal potential of the 
pl ates. This interesting arrangement is due to Mr. 
Ed win Palmer, of Battle Creek, Mich. 

• T o  obtain th e  lolljte8t rl.lscbarges with Certainty IlIlft regnlarlty, the 
negative ball at tbe spark gap sbonld he about Dve -tlmes the elilll of -tlie 
positive. Mention of this very important fact is negleotl'd In many oCher
wile �eDt descriptioD8 of static maehl_ ' 
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The oalorific value of the Q\'erage London domesti c  
refuse has been esti mated at about 0 '99 pound of 
water from and at 2120 Fah. per pound of refuse burn t. 
It is calculated that the total amount of power per 
annum which could be obtained from the whole of the 
refuse in London if  bu rned in pui table furnaces woul d  
amount t o  133,000,000 brake horse power ho urs. 

At the Silver Works Com pany, of Antwerp, h il S  
recently been completed a n  im mense ch i mney sha ll, 
410 fe�t in height. The interior diameter of the struct
ure at the base is 25 feet, tapering to 1 1  feet at the su m
mit. This ch i m ney, however, is not the tallest staclt 
in the world, i n asmuch as it is not so tall as the cele
brated Townsend stack at Glasgow, w hich to wers 468 
feet into the air. 

The tramp question in the United States h as been a 
most seriou s  one ever si nce the i n t.roduction of rai l 
roads. It is estimated that no l ess than 10, 000 are car
ried nightl y  on trai ns, and that 10, 000 more are wait ing 
to steal a ride at the same time. The Pennsylvania 
Railroad has taken a firm stand in the m atter, and has 
equipped a special police force for the p urpose of pre· 
venting trespassing. Some of the farm ers, h o wever� 
do not approve of this action, as they obtai n  m uch of 
their extra help i n  harvest t imes from t h e  drifting 
population. 

O w i n g  to chan ges in the railway l i ne several v illages 
in  Sou t h  Dakota have been cut off from the railroad . 
The res ll l t  is that t h e  vi l lages have moved to the new 
location. In the towns of Bloom i n gton, Edgerton, O l d  
Platte, Castal ia, and O l d  Sel b y  one b u i l d i n g  after an
other was put on skids an d towed across the prairie by 
means of horses and thrasher engines,  says The Rai l 
way Review, a n d  i n  one i n stance a structure 40 b y  300 
feet was moved three m i les, w h ile i ts contents of mer
chan d ise were not disturbed, and trade was being car
ried on all t h e  t i m e  • 

An interest- ing record of the n u mber of locomotives 
u pon twenty of the pri ncipal rail ways i n England has 
j ust been compiled, and it gives a very good idea of 
the progress of locomotive bui lding and the develop
ment of the railroads in Great Bri t ain.  There are i n  
a l l  16.451 locomotives in operation upon these rail ways, 
which is an increase of 277 upon the contemporaneous 
returns of 1899. The rai lroads po�sessi n g  the greatest 
n u m ber of engines are the Midland, 2, 597 : the London 
and North-Western, 2, 464 ; and the North-Eastern, 
2,083. Three other leading rail ways each possess over 
1 ,000 engines. 

The British War Office is carrying out some experi
ments with the new patent boot that has been invented 
by Capt-. Loderer, of the Austro-Hungarian army. 
This device consist-s o f  a leather sole, u n der the heel of 
w h ich is a contrh'allce of metal w i th a long spiral 
spring i nside. The patent is so simple that it can be 
readily attached to t il e  Grd i n ary boot. The o bject of 
the sprin g  is  to obviate any jar when placing the foot 
on the ground,  so t h at it is l i ke putti ng the foot upon 
a cushion. Besides this ad vantage, it  also acts as a 
pleasant ventilator to the foot. The boot has been 
submitted to prolonged experi ments in the Au stro
H u n garian army, with distinct s uccess. It Tenders 
walking easier, considerably red u ces the fatigue of 
march ing, whi le  soreness of the feet is  entirely pre
vented . Before i n trod llc i n �  it  i n to the army, the 
Bri tish aut.hori ties are testin g  it  among the postmen, 
w h o  have to tram p long distan ces i n  the performance 
of their d u ties ovel' hard streets, wh ich is particularly 
tiri n g  work. If  the boots prove succeFsfll 1 i n  this case, 
they 'wil l  be d istri bu ted among the tr'oops, by whom 
they will  be welcomed, si nce the present regu lation 
boot is  not cond ucive to comfort or ease during a lon g  
march. 

The shipbui lding industry of the Clyde, which d ur· 
ing the last fe w months has been very quiet, owing to 
the war, is  now recei ving a decided stimulus. Severa l 
of tqe large firms have recei ved orders which w i l l  ta x 
their highest pressure of working for se\'eral months to 
come. The Clyde S h i p b u i l d i n g  anll  Engi neeri ng COI II
pany has rece i \'eJ orders for two s t ea m e rs of ord i n ary 
d i mensions, five sets of e n gines for \-essels now i n  
course o f  erection i n  their o w n  ya rds, a n d  several 
orders for sets of triple expansion 'engines. Indeed, 
they have s uch an abundance of work i n  hand that 
they are not at presen t  i n  a position to entertain fres h 
orders. Three other well· known firms are also blocked 
with work, whilp. Messrs. Russell  & Com pany, who 
have always their capacity of thirteen keel stocks, 
equal to 70,000 tons, in _ full swing, are refusi n g  work. 
Fortunatel y, very few orders are for i m m ed iate deli v
ery. The shipbui lders are experienci n g  great _ d i ffi
culty in obtaining the necessary m aterials, and th i s  
defIciency is  hin dering t h e i r  output t o  a very great 
extent. If the supply of m aterial were greater, or at 
least equal to the deman d ,  work woul d  .be hastened 
considera.bly. The orders for ves�els show no sign of 
abating, and the Clyde has conseq uently allSumed its 
former scenes of gl'eat activity, which must oontin ue 
for several mouths to come. 
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" BllOADWAY CHAltBERS. "-EXHDlITS AT TJD: 
PARIS EXPOSITION. 

In the United States section of the Civil Engineering 
build ing is an extensive exhibit showing the construc
tion of a modern office building. as exemplifled by the 
• •  Broad way C hambers." one of the large buildings re
cently erectEi!i in New York. The exhibit, made by 
Geo. A. Ful ler & Company and the sub-contractors, is 
i ntended to show the revolution w h ich has taken place 
in America within the last fe w  years in constructions 
of this kind, and at the same time the rapidity with 
which the construction may be carried out. O w i ng to 
the use of the steel skeleton which forms the frame
work of the building, the masonry need not be as mas
sive as that formerly used ; in fact, the walls serve 
mainly as a protAction against the weather and for 
architectural beauty, and the stability of the building 
depends ent irely upon t he steel frame. 

The exhibit shows the construction of a bu ilding of 
this  kind in a very com plete manner. As w i l l be seen 
i n  the i l lustrations. a 1lI0dei shows the skeleton frame 
and a p laster model shows the appearance of the exte
rior. T h i s  skeleton frame was il lustrated fully in the 
SCIEN'.rIFIC AMERICAN of May 12. In the rear of the 
exh i b it is a ful l-size model showing the terra-cotta fin
ish of the upper stories. A number of ful l-size sections 
illustrate the methods of construction of all the essen
tial parts of the building. The engin e and d ynamo for 
the electric light ing, with the switchboard, are also 
shown. 

A view of the metallic model is seen in one of the 
il l ustrations, showing a modern steel frame complete, 
with.all its det.ails. To support the frame work, a layer 
of cement 30 inches thick is placed u pon solirl ground, 
and upon this rests the gri llage, com posed of I beams 
placed side by sidl:'l and crossed in t wo or more layers. 
From this the ma,i n posts rise to the top, joi ned later
al ly at each story by the main cross-beams with tht'ir 
floor-beams. The iron work is entirely prot ected hy 
blocks of porous terra-cotta, completely incom b u stible. 
The main posts are generally constructed of channel 
bars and flat plates riveted together by Z iron w ith 
plates, or of trellis work, according to circumstances. 
The main cross-beams are general ly I or channel iron ; 
as w i l l be noted, the corners of t he building are rein
forced by gussets. At eac h story the skeleton frame is 
surrounded by angle-iron , which serves to support the 
faci ng. All the iron or steel parts are specially treated ; 
they are· first well clean,ed to remove all tl'aces of grease 
or d ust, then 
given a coat of 
p u r  e linseed 
oil, and after
ward two coats 
of m e t a l  I i c  
pai nt ; a f t e r 
erection t h e  y 
are g i v e n a 
t h i ck coat of 
s i l icious a n d 
graph i te paint. 
To the left of 
the i l l ustration 
wil l  be noticed 
a full - size sec
tion of one of 
the mai n  col
umns, showin� 
how it is sur
rounded b y  
t e,r r a - c otta, 
with the holes 
for the various 
pipes and con
duits. and the
exterior finish 
of plaster. To 
the right are 
t w o  full-size 
models show
ing the meth
od of joining 
the beams. 

J citutific �tUttitJ,u. 
temperatures this is Dot sufficient, it is supplement
ed by a. direct admission of steam frOID the boi lers, 
ca1Tied out by a pressure-red uci ng regu la,t-<>r which en
ables the boi lers to feed the steam-heating system 
without losing pressure. The main steam-pipes rise 
from the ba;sement to a space between the l ast story 
and the roof, and from these are connected horizontal 
branches wh ich then descend vertically to su pply the 
radiators in the -d ifferent stories. Thi� system is clearly 

SECTION OF SPANDREL, SIXTEENTH FLOOR. 

shown in the model by m i n iat u re colored pi pes. T here 
are two C Ion brock boi l ers i n  the basement, which are 
connected with a ch im ney 240 feet h igh and over th ree 
feet in diameter; the boi lers, of the water·t u be t y pe, 
are al so shown by mode ls. All ttm exposed part� of 
the boi l ers and steam fittings are protected by a m a g
nesia coveri ng 1%, inch es thick.  The engi ne, of the 
Payne type, has a capacity of 100 h orse power, and is 
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neeted directly with the street mains and fire pump. 
i n cludi n g  pipes, valves and bose. The roof, drainage 
an d venti lating pipes w h ich lie above the t'oil are . in 
galvan ized wrought iron, w ith screw joints. The tubes 
exposed to view in the washstands and closets are of 
copper, nickel- plated ; th ese copper tubes arl:'l marl e  
w i thout soldering a n d  an nealed, hard metal tubes bt'
ing excluded from tbe b u i lding. T h e  model also shows 
the four large hydrau l ic elevators of the Otis type 
w h ich give access to all parts of the build ing ; oue of 
them is caused to mount and descend by a small 
e lectri c motor arranged for the p urpose. 

The plaster model shown in one of the illustrations 
gi Yes a good idea of the exterior of the bui lding ; it 
has been made to a scale of one-half inch to the foot, 
the actual beight of the bui ld i ng being 230 feet. The 
fac;ade is of gran i te from the ground floor to th ird 

story, i n  hard brick from the third to the fou rteen t h  
story, and i n  t erra·cotta t o  the top. The cou rses of 
brick h ave been arranged to give horizontal lines and 
d i m i nish in t h i s  way the appearance of height. The 
fu l l size model in the rear of the exhibit is a reprod uc
tion of a portion of the u pper stories as they actually 
ex ist in the bui ld ing. 'l'he general color of the terra
cotta is buff re l i eved by polych rome pane ls. The terra
cotta is hard, nearly vitreous and quite non-absorben t ;  
the joint s are carefully filled and covered to prevent 
moisture from entering. 

The full size section exhibited shows the general ar
ran gemen t of the offices an d the incom busti b l e , con
struction of the walls and floor, al80 the d isposition of 
the various con duits. The pri nci pal corridors, as well 

as t
'
he grou nd floor and the banki ng floor, are fin ished 

in m arble, and th e remainder in cement or tile. In 

the section w i l l  be seen the m a i n  beam in the rear and 
two of the floor beams ; between the latter is laid the 
floor; this, with the exception of the secon d basement, 
is com posed of arches formed of hal low blocks of terra

cotta ten inches thick. Abo\-e t h ese is a layer of beton 
formed of cemen t  mortar and broken terra-cotta ; in 

t h is are laid the wood sleepers, as sbo w n. and to these 
is n ailed the floor plank i ng. 

Auother f u l l  size sect ion is th at s):JOw ing a portion of 
the front of the bu ild i n g. in w hich the construction is 
clearly seen. T he terra· cotta pieces form ing the front 
are attached by anchors to the �uain beams of t h e  
b u i ld i n g. The cei l ing of o n e  story is seen below, with 
the top of window, then the arrangement of tbe floor, 
the terra·cotta. blocks, sleepers and plalJk ing and a por· 

tion of the wa l l  
of t h e  upper 
story. with th e  
in terior finish 
a n d  window
sill. 

The exh ihit 
c o n t a i n s  a 
num ber of vho
tographs 0 f 
th is buil di ng, 
and of similar 
b u i l d i n g s 
erected on the 
s a m  e system 
i n  d i ff e r e n t  
c i t ies, n otabl y 
i n Chica�o. 
A set of pro
gress pict ures 
taken d uring 
t h e  construc
tion of t h e  

The roof is 
constructed in 
the same way 
as the beams 
of the m a i n 
stories ; it iR 
covered w i t  h 
a water - proof 
layer. t h e  n 
w i t  h cement 

FULL-SIZE TERRA-COTTA SECTION OF " BROADWAY PLASi"ER )[ODEL OF " BROADWAY CHA)[BERS " AT THE 
PARIS EXPOSITION. 

. " B r o a d w a y  
C h a m b e r s " 
�hows the rap
id p r o g r e s s  
w h ic h may be 
made with this 
c o n  siruct ion ; 
t h e bu i lding 
was completed 
within seven 
months after 
the g r o u n d 
w a s  broken. 
T h e build i ng 
\V a s designed 
hy Mr. Cass 
Gil bert, a rchi
t e c t ,  w i t h  
Purd y  & H. ' I 1 -
der�on as con

su lting engi n-CHA)[BERS." 

covered w i t  h 
terra· cotta tile. The steel model shows in m i n iat ure 
the arrangements (or heating and venti latin g. plumb
ing, elevators, etc. The heat ing system is carried 
out upon the most improved plan ; it is capab le 
of maintaining a uniform temperature of 70' F. 
when the outside is at O· 1i'. The radiators util i zp 
the steam which has just served for the electric 
l ighting an d other power of the building, and 
which wonld be otherwise lost. When at very low 

di rect connected to a Bu l lock dyn amo wh ich' can 
supply 650 lam ps. The current passes to a d is tri but
i n g  switchboard, which controls all the lamps in the 
buildi ng. 

The plumbin� and drainage systems are carefu l ly 
('arried out ; they have been installed according to the 
New York Health Department rules. The hot and 
cold water pipps are test.ed at a pressure of 150 pou nds 
per square inch. There is a complete flre system, con-

eers. The Paris 
exh i bit is ably superintended by Mr. Robert E. 
Fuller. 

• • • • • 
IN Cologne al l automob i le vehicles m ust be provided 

with a n nmber large enough to be read at consider
able distance, and every operator must have a certifi
cate issued by the pol ice authorities: Bell!! must be 
used instead of signal trumpets, and the vehicles must 
also have .two brakes. 



Some Pamou. " Ne!.." 
The late Duke of Saxe-Coburg indulged in many curi

OilS and artistic hobbies. one of the most enthusiastic of 
which was the collection of antique " nefs," or small 
models of ships executed in silver. These quaint yet 
va:iuable 'specimens of the silversmith's handiwork are, 
unfortunately, very rare. The British Museum, at 
London, does not possess a single example, and the 
South Kensington Museum is but indifferently rep
resented. The Czar of Russia possesses what is gen
pral ly believed to be the finest " nef " extant, pre
!'ented by Queen Elizabeth of England to the then 
Czar. Yet the late duke possessed a collection of 
more than forty " nefs." Naturally, he was an ex
pert in connection with this unique craft, and he 
al ways displayed a keen delight in exhibiting hill speci
JOens to his fflends. His collection is undoubtedly the 
largest and finest in existence, si nce it includes some of · 
the most beautiful specimens that have been manufac
t ured in the sixteenth, seventeenth and eighteenth 
centuries. C u riously enough , very little is known re
gard ing the early history of these curious craft, but in 
the :olden days such models were frequently presented 
by one royal personage to another. Their avowed 
purpose was to consti tute a table ornament and a re
ceptacle for wine. They were constructed with the 
greatest care and skill,  and u nsti nting pains were taken 
by the smiths to render them faithful in design even 
to min utest details of the vessels of which they were the 
models. As historic rel ics they are of inestimable val ue, 
since the rigs and characteristics of the battlesh i ps 
and merchant vessels of the various periods, being ab
solutely correct, render them far more reliable for 
reference than any amount of drawings or prints. 

The public had an opportunity of inspecting the 
d nke's collelltion in London, in 1891, at the ' Royal 
Naval Exhi bition, in which they constituted a con
spicuous feature in the Loan Art Section. The 
models displayed were all magnificent examples of old 
French, old Dutch, Nuremberg, or Augsburg handi
work, and were freely embellished with intricate and 
beautiful detail. One of the finest, also the largest, was 

'a model of the " Felicitas " made at Nuremberg. The 
vessel is  three-masted and is  executed throughout in 
parcel gi lt. She is shown under full  sail with fighting 
tops on the masts, while a tri u m p hal procession of 
Neptune and the sea gods is delicately chased in the 
silver hull.  As an example of the enormous skill that 
was devoted to the work to render the model a com
plete vraisem blance of its prototype, there was a 

smaller craft, upon the deck of which were grouped 
the sailors, soldiers, men, and women, while guns . are 
shown on the decks and others with their mu zzles pro
jecting from the portholes. One, hailing . from Augs
burg, is mounted with twelve silver cannon, has the 
head of Pan at the bows and a fiag fiying at the stern. 
The hull, as in most of the other vessels, is inscri bed 
with a design. In this case it is sea nymphs bea.'I'ing 
the inscription . .  CIytus Rex Oceanns. " Reality is 
further i mparted to this specimen by the sailors repre· 
sented at their duties in the rigging. Not long before 
he died the duke added another val uable example to 
his collection. This model portrayed a battle between 
Vasco de Gama, the explorer, and black warriors, 
probably depicting some incident that occurred on one 
of his voyages. 

The friends of the late duke, knowing the un bounded 
enthusiasm he evinced in collecting these nefs, were 
al ways ready to inform him where other models might 
be obtained, and the duke. never regarded any price 
that might be demanded .as prohi bitive, since he was 
perfectly aware of the immense intrinsic value of these 
diminutive craft. When the duke celebrated the 
twenty-fifth anniversary of his connection as one of 
the Brethren ot;'Trinity House, his colleagues of that 
corporation presented him with one large ' ·  model, 
nearly two feet in length; of a trader, made in Nurem
berg in 1850, whi!;'h he greatly pt·jzed. 

The manufacture of these nefs appears to. haye long 
since fallen into desuetude. . Their cost: 'was 'great, 
which fact no doubt served to render tbtiD':P10hibltive 
except to the most ardent collectors, and this fact 
probably accounts for their great scarcity. The craft 
was somewhat revived !loine years ago by two models 
which were manufactured of the English ships " Bri
tannia " and •• Vic5toria," which were presented to the 
Queen of England b y 'the Royal Navy and Marines on 
the occasion of her Jubiiee in 1887. l!'or the modeling 
of the first-class battleship " Victoria, " which was sunk 
by collision with the " Camperdown " in the Mediter
ranean ' some years ago, a set of exact drawings were 
prepared. Some idea of the fineness of the work re
quired on this occasion may be gathered from the fact 
that each gun of her Nordenfelt armament, though it 
contained no less thau one hundred and eighteen 
pieces, only weighs haJf an ounce, and can be placed 
upon the ordinary Engli!!h fiorin, which is only about 
one ineh and a quarter in diameter. 

There is m uch speculation as to what will become ' of 
the duke's collection of these nefs, but it is suggested 
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that they should be presented to the- English nation as 
a memorial of one who devoted so much of his time to 
the English navy, and to whom the welfare of the per· 
sonnel of which was constantly at heart. At present 
the colleetion rests in large glass eases at the late duke's 
residence, Clarence House. 

• .  e . •  

October Dulldln" Bdltlon. 

. 'rhe Building Edition of the SCmNTIFIC AMERICAN 
for. October is a particularly handsome number. The 
colored cover illustrates a model dwellin g at Montclair, 
N. J . . 'Among the other interesting features of thjs 
edition .are the Music Pavilion, Golden Gate Park, San 
FraQciseo, . Cal .. , "' Some Italian To wers," which por
tray i n . an artistJc manner a number of Italy's finest 
mon uments, and a number of interesting houses, as 
well as a simple summer cottage at Deal Beach, and a 
mpdern stable. 

• I e  • •  

. The Corrent Sopplement. 

Tbe current SUPPLEMENT, No. 1293, has many in
teresting articles, including a n u m ber of importan t 
addresses, as the .. Inaugural Address of Prof. Sir 
Willia.m · T urner," . . A Report of the International 
Psycl1ological Congress, " .. The Open ing Address of the 
Depattment of Astronomy," by Dr. A. A. Com mon, 
.. Mechanical and Tech nical Ed ucation in the Uni ted 
States, i i  by Prof. C. F. Chandler. " The Automobile 
in Modern Warfare " is a fully il lustrated article, show
ing many hiterestjrig types. .. The Nobel Prizes for 
Scientific ' Discoveries" gives the complete rules a.nd 
regulations for this competition. .. The Last Day of a 
Farm House at Pompeii .. is a most highly interesting 
archlilological itrticle. 

Content ... 
(Dluatr8ted artIoles are marked with an utanU.) 
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BECENTLY PATENTED INVENTIONS. nechaolcal 
·
Devlces. • l ing of the hub and of thidlanges. To avilid tbese dAhget8 operating tbe latcbes of the doors. The steam or air can 

Hospital A ppllancea. BARREL-OPENER.-JOSEPH A. BEllomo, MemphiS, and to .construct a wheel in which the metallic box and be cOntrulled from any desired point. . 
Tenu. The pnrpose of tbls Invention ts to provide a de- the metallic covering of tbe hub are firmly united to PICTURE-FRAME.-HEBJlAN DAVIDSON, Manhat-

INVALID-BED AN)) LIFTING DEVICE FOR vice for removing the top boop of a barrel, which deVice give rigidity to the wheel . is the object of the Invention. tan, New York city. To provide a simple means for 
HOSPITAL-BEDS.-DB. ELBEBT E. MUNGER, SPSm- can be used with equal facility wbether the head be In WHEELBARROW.-JASPIIIB B. WILLSEA. Denver, securing the back of tbe frame Is tbe object of this In_ 
cer. Iowa. Medical men and nDrSeS have long songht a the barrel or not. Tbe device consists of a band-lever, ' Colo. The handles or side bat'S of .the wheelbarrow have vention. The back has a spring-yielding perlpberal bed so constructed that It conld afford the patient every provided with a book adapted to engage the boop. The their forward ends ciurved np�ard and . forward 'to forin. ftange adapted to enter underneatb the ftange of a repersonal comfort and at the same time serve as an assist- lever ts fulcrumed on a link carried by a foot designed to striking-bars and to support the edge or. flange of tbe taining-atrip eXt!lnded along the upper portion of the 
ant to the norse or attendant, SO that tbe patient, re- rest. on the barrel-head. tray. The wheel has its /lXle.be�gs In the side bars plght-openlng of the frame. The back luis spring-yleld
garoless of the cause or nature of his iIlnes •• could be ORE CRUSHER AND ' AMALGAMATOR.-LoUIS between tbe ends of the bOdy or tray. ' A bood in 'the Ing eu�eui with a clamplng-atrlp arranged along tbe 
easily nDl'l!ed without undue labor. Beds have been de- JACQUJlS, Telluride, Colo. The o� cruber 'and anialga- body extends over the wheel to prevent contact .·of .the lower portlo� of � sight-opening. 
vised wbicb have met some 01 these requirements. load .... th th b th t th mator comprises a sliding and ,rocking muller movable in ... e w eel. The w.lieel is so arranged a · . e SUPPORT FOR MINERS' LAMPS.-CBBlSTlAN J. The Munger invalid bed Is designed to meet them a mortar. As the muller . . allPropches the end of the mOl'- load upon the handles is partly couiltetlialanced, .tbUB re. HECKEL, Pittsburg, Pelln. Tbe support comprises a :�n/[ D��r:=r:iu:u..:�!:�n..:;n=::n�::ysp:-ng� tar, it will be SO tilted !III I.!> leave a space between Ita lievlng COJlSIderaply the }>fessure on the handles. . .��. f::ea::n

y! :; !ei����he
b:!er�; ::'l:d

p�� mattress, the frame of the latter being transversely bottom and the ore on which it Is opl'ratlng, so that ,the DRAFT-EQUALIZER. - JOBlll �
. 

SlllT.H, . Parker, 
I ivoted near the center. The movement thus rendered ore Is washed .  nnderneatb by- tbe watet In tbe mortar. S. D. This draft-eq1Ullizer compriseS a · mliin lever hav- segmental guard projects boril« mtally forward between 
possible permits a depressioll of the head and trunk The metal crushed and washed. ont of the ore is gathered ing a long arm projecting on onll' side of. Its .fulcrum ; a the members of the frame and in front of the eye. The 
In cases of narcosis, or elevation to a semi.sittlng post- In the mercury box with the mercury. second compounding· lever arran� closely .to . the ftrst ladJp- body resta in a socket on the lower portion of the 
ure. When the patient is swung to an upright position, VARIABLE.SPEED. GEAR. - EBNsT LANG, Brns- and provided with an enlarged bead fnlcmmed behind frame. 
a downward sliding ts prevented by a seatboard placed , sels, Bel�nm. The gear Is of that class In which there Is the ftrst·named lever. A link connecta this lever imme· BUTTON. - HENBY HlBSCHBAClI, Manhattan, New 
between the hair and woveu- wlre mattresses. To provided an expanding pulley wbose dlametet can be dlately behind its fulcrum wltb tbe outer end of the York city. The button consists essentially of a bead 
the seat-board two foot· pieces are attached, eacb gradually varied. O� .II rotary disk levers are. pivoted. main lev�r.arm. A �raft-lever IS 'at�cbed ,to the end of and a shank made in two sectious pivoted together. 
working Independently and eo adjusted that one or provided with belt-engaging devices and m�ans for torn- the rear or compoundmg-lever and \8 atT8nged on t�e Tbe pivoted section Is forced into the garment aud 
both of the lower limbs may be placed at any desired In� tbe levers to move the belt-engaldng devices toward opposite side of tbe fnlcrnm of the mat� lel'er from Its s wung . Into a right-sngular position relatively to the 
helgbt without regard to the position of the trunk. or from the axis of the dis\!:. long end. The Invention Is distinctive in Its BI�plicltY:. other section, to prevent the withdrawal of the button. 
A longitudinal central slot In the hair-mattress per- AXLE. _ WILLIAlII C" DALZELL, Egremont, Mass. The sections are locked In their relative positions by 
mits the introduction of a bed-pan . . The bed Is for- Railway Contrlvancea. The Inveu tlon reIatP-s particulitrly to /lX1!Ml ' for vehicles spring-jaws. 
ther'supplled with latetal, revolving, side bars or shafts In whlcb tbe wheel-spindle sWlnlnl on die /lXle, as in LOCK. - HElIIBY L. KELLOGG, Stevens Point, Wis. 
to wbich broad bands may be attached. The bands JOINT FOR PORTABLE RAILW AYS.- ALPHONSE a'ltomobiles;  and the object Is to provide movable 'lu&rd- This Invention Is a combined lock ' and door-knob. The 

I!8ed H. AILLOUD, Merida, Mex. This jolut for portable rail- . l b ' . with I I f d ' tI th lock: hos very few parts, thus reducing the cost. of are to be pa beneath tbe patient to raise him in ways is desi'"'ed to decrease tbe amount 9f material u' sed meta esnngs :s mp e me�U8 or a . Jue ui; . e 
order to facilitate chanl!e of bedding. With tbls bed. frac.. "- . beal'ings 88 they become worn. , Tbe means iu qn.ei!tion rpannfacture. and is not likely to get out of order. 
tures followed by long confinement may be treated. With In each section without, bowever, diminishing ' the consist merely of a king-bolt which serveS as a pivO$ for The lock '.s easily placed In a door, merely by cutting a . 
the seat. board in position, the bed may be readily con- strength of the structnre, and at the �ame time to rednce the spindle; and a uut' wbich ' screws 9n the bolt ' aud mortise in the wood. 

the cost and price of workmansblp to tbe manufacturer verted into an npholstered chaIr form and the patient re- serves to take up the wear. The adjustment call be QIDLTING-FRAME .  - LUCINDA A. WOLFE, Webb 
lieved of the strain of a long-eontlnued Iylng postnre. The without prejudice to the quality of the prodnct. �e made without reinovlng the wheels or spindles. City, Mo. The qullting-fmme Is of that CI88S whlcb are 
simplicity of tbis bed's construction and the ease of oper- improved joint has all the merits of the so-called " by- adapted for self· support upon the Ooor and for lateraL 
atlon earned for it a medal ai the Paris Exposition, al- brid " joint with n9ne of ita defectlo, and is adaptsble to adjustment fur taking up a quilt 88 the sewing pro-
thougb 'It had not been the invento�'s intention to com- curves, switches, crossings, turn-plates, and other rail . Miscellaneou s I nve ntio ns. gresses. In this inveJ) tion means are provided for ild-
pete for any prize. accessories. . LETTER-S HEET. _ SPEl'fCEB CLAWSON, Salt Lake . justing tbe parte on whlcb the side or quiltlng-carrying 

SEAL-LOcK.-HENBY M. GHaVER, Walllngford,'Vt. City, Utah. The Inventor hilS provided a letter-sheet bars are supported. and for Bdapting tbe principsl parts 
• I It I I I t 

'1'he seal-lock ' comprillPS a .keeper engaglld 'by a latch and envelop SO combined' n."t a leI' •• "'ay be.wri·tten· a' n'd of the apparatus to be detacbed from one another, so .... gr eo ora mp emen a. 'p' rovidM with a seal-rerelvlng 'depreaslon: A bolt looks ...... "'" � 

HAY RAKE J H H AIl I 0 Th' the sh..,t convenlently severed from tb. ·�. en. v. elon. , so a8. to tbat they may be pscked or lltored ln small space. - .- AllES . UGHES, . ce , reo IS tbe latch lind keeper tol(Ctber, the seaf being held i:n .. ...' 
horse hay-rake Is SO constructed that the leeth can be ade place by the keeper ' Rnd .the ·.latch en�g with its be placed therein. the object b8IDg·�to, ··pro'JJ;i9te eon- . HOSE-COUPLING.-RUFUS WU-LIAlls, Walla Wal la, 
justed to or from the ground and hpld normally from the peripbery. It is Imnnaaible to pick or .opeu the Jock: venletoce In the conduct of extenslve" llii$� ��. Wash. In this device the coupling-collars may be re-

d tb b th ed· f _ .... d ' ..... - spondenre, and es"""; ·lIy In . co.· nnection vi.lill. l::;;;'��, t!l.: i .. ""'rocally used-that is, either can be screwed on the gralln roug e m 10m 0 a tew .. on · eVlce con- wlthont Orst breaking the seal. . ,,��- ":1,,- -" 
necled . by a lever with the head of the rake. ; Whim the. . work. . . . ' . . . . ':c· · fen:nle of the other abutting section of hose -so tl1ll.t 
lever Is not in engagement with a rack provided to hold . . NUT-LOCK.-�ON. �. D. DOWELL and LAWHBNCE DIGESTER.-EnGAB G. MUBm, SaDdy Hill, N: "i tiliie'otherwise lost . tn �electlng ,the right collar will be 
it in certain positIous the tension devlce ·wUl sustain tbe M. GALLmER. Mmeola, rox. The loc� consists of a flat Wood,pulp digesters u�ed in making paper have. been sav�, . ,,!hlch Is especially deslrabl? at a tlre or on other 
rake· head in an nppe� position. Mr. Hnghes has made 

I 
base plate �avlng an arm extending froin oile corner, made with lIulngs of cement extOOding in au nnbroken occaiIionti when quick attachments ate necessary. 

and sold a number of his machines. The Invention has otlset to a dIfferent plan�. bent over with a gradual curve, layer. By rea.on of tbelr expansion and 'conn-aetioD, ' ,PROJECTING APPARATUS. - FRANK J. ADAlIIS, 
proven a practical success and returned to the base-plate upon the opposIte side snch linings readily crack. The essential feature of the Manhattan, New York City. Mr. Adllms has bit npon • from which it started. The construction gives elastic 

BAND-CUT'l'ER A ND FEEDER. -,- W ALlI'BBD C. spring to the notcbed arm; adapts It to DUts of cllifer- present invention lies In the building of the dlgester- the novel Idea of employing both Incandescent and arc 
boo Go N b B f thl d vi b sbell with butt-straps having Inwardlv • .  projected por� lIuhta In his appara' . tus, with the result tbat he pecnres .. "TEBSON, neva, e .  y means 0 s e ce, t e eut sizes, and reduces the cost of mannfacture. 

. " 
feed of the cylinder and concave are automatically gnv- tiona, at the sides of wblcb the cement lining Is placed good definition in the projected picture, and obtains a 
erned and are of snch character as to render it Impossible In separate and independent sections, the butt straps' ppr- mellow light. The highly-mumlnated object in tbe rear 
for an excess of material to clo/[ the · cylinder. When Vehicles and Their Acceasorles. formIng the doub�e function of pro1e'1t1ng the e<lll,\Xi;-- in of the casing Is refracted by the lenses so as to appear in 
BUch a conditiou is likely to prevail, tbe bundle· carrier MOTOR-VEHICLE WHEEL.-CALEB G. ENSIGN, the shell and of breaking the continuity of the cenWlIt. its natural colors, the lenses being protected from the 
and feed-roller employed will instantly and simultane- Madison, Ohio. The wooden hnb of the well-known DOOR-LOCKING DEVICE.-INGWER F. REDt.�FSEN; 'lamps since the lattet are grouped aronnd the caSings of 
oWlly. stop, being automatically set In motion again 8S Sarven wheel carries the box, and the pl'ripheral surfllce Texarkana, Ark. lIr. Redlefsen has devi.ed �n ··lugeni. the lenses. 
apon as the cQUditions are normal. Knives are provided of tbe hub Is covered wltb meta11lc bands bolted to- ous method for simultaneously tinloCkln'g or releasing a NOTE.-Coples of any of' these patents can be fur
for cutting the bands. These knives have a drawing gIltber at their ftanges, the bolts passing through the joint number of !loors: such as J!liding-doors fot' -cars, real- nlshed by Mnnn & Co. for ten centp each. Pleaae slAr... 
motion In the direction of the cylinder, so t hat the straw of the adjacent spokes. The use of, tbis wheel on motor- dences, barns, cells, or the like. .'the princi,ple of .the tb,!t name of the patentee, title of the inTention, and date 
cannot be mapped around them or their carriers. Tebicles necessitates some chaiJps to prevent the looeen- Invention lies In the use of coml'ressed air or steam ' for ' of tbls paper. 



OCTOBER 13, 1900. 

Marine Iron Works. Uhicago. Catalogue free. 
.. U. S." Metal Polish. lndiauapolis. Samples free. 
Yankee Notions. Waterbury Hutton Co .• 'Vaterb·y. Ct. 
Inventions developed and perfected. Designing' and 

macbine work. Garvin Machine Co .• HI Yurick St., N. Y. 
'rhe celebrated " Hornsby-Akroyd " Patent Safety OB 

Engine is built by the De IJa Vergne Refrigerating- Ma· 
chine Company. Foot of East 13Sth Street, New York. 

'I'be best book for electricians and beginners in elec
tricity is " Experimental Scieuce." by Geo. M. Honk ins. 
By mail. $4. Munn & Co . •  publishers. 361 BrOadway: N. Y .  

IT' Send for new and complete ca.talog-ue o f  SCient.itlc 
and other Books for sale by Munn & Co . •  361 Broadway, 
New York. Ii'ree on application. 

IIIN'l'S '1'0 CORRESPONDENTS. 
NaIne .. and Add.'es .. must accompany all letter. 

or no attentIOn will be paid thereto. This i� for our 
information and not for publicaLion. 

KefcrclJ{".es to former articles or answers should 
e:ive date of paper and pm�e Ot· number of question. 

I nquiries not answered in reasonable time should 
be repeated ; correspondents wiJl bear i n  mind that 
some answers require not a httle research, and, 
tbough we endcavor to reply to all either by letter 
or in tbis department, each must take his turn. 

Un yers wishjng- to pnrchase alty article not advertisEd 
in our colnmns will be furnished with addresses of 
houses manufactul'in.! or carrying the same. 

SI)ecial 'V r i t t e n  I n fo l'luat i o n  on matters of 
perl50nal T'�the-r thun general interest cannot be 
expectEd Without remuneration. 

Sclcntili c  A.nel'icau Su p p l e m ent .. referred 
to may be had at the ollice. Price \0 cents each. 

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

IU i ue.'al .. sent for examination should be distincUy 
marked or labeled. 

(7!J72) L. C. G. ask� : 1. W h ere is the 
proper posi tion for a violin bridge ? Some say 13 inches 
from er.d of fingerboard. and some say opposite the 
notches in sound holes. Which is right? A. The usual 
position of a bridge on a violin is exactly between the 
small nicks marked in each sound hole. 2. What is the 
function of the sound-post and bass bar of a violin. and 
what is the rule for adjusting the former ? A, Tbe po
silion of the sound post is usually J,8 to % of an inch be
hind Ihe right foot of the bridge. the distance being va
riable according to the model of the instrument. If tbe 
violin be high built. the post require� to be nearer the 
bridge, that its action may be stronger. while flat
modeled instruments require the post to be set further 
away from the bridge, The sound post is the medium by 
wbich the vihratory powers of the instrument arc set in 
motion, it gives support to tbe right side of the helly, it 
tran"mits vibrations and regulates tbe power aud 
quulity of the tone. Tbe sound bar facilitates the vihra
tion. 3. Would it be an advantage to wind the perma
uer,t magnets of a Clarke machine. as described in the 
SCIENTIFIC AMERIVAN of December 3. 1881. and if so, 
how would you send the current through it-from a sepa· 
rate battery or switch off It part of the current from tbe 
machine ? A. The machine in our issue of December 3, 
1881, is a magneto generator. A dynamo with electro
magnets is a better machine of course. It' you wish to 
hnild a dynamo. you would better find plans for such a 
one as you wish and start_new, rather than to attempt to 
alter a design a. olrl as thi. one. A machine built in 1881 
is a very ancient affair. 4. How would you determine 
tbe voltage and amperage of the foregoing ? A. The volts 
and amperes in a dynamo are found by a voli.1lleter and 
an ampcremeter. 5. Where can I procure a register of 
United States naval officers and vessels and tbeir re
spective stations ? A. 'rhe Army and Navy Journal 
gives the news of tbe servIce. 

(7973) C, 1. G, asks : 1. Can the elec
tric furnace described in SCIENTIFIC AMERICAN SUPPLE
MENT, August 27. 1898. be used on a 104 volt alternating 
current ? A. The electric furnace can be "sed with any 
sort of current. 2. Do you publish an iudex of contents 
of the SCIEN TIFIC AMERICA.N SUPPLEMENT, for a few 
years back ? A, Yes, 

(7974) W, C .  M,-T h e  proportions in the 
formula on page 186 of S"ptember 22. 1900, issue are 
about right. 'rhe two upper formnlm on pa!(e 92, August 
1 I,  wonld make solutions too dilute. 

NEW BOOKS, ETC. 

CYCLOPEDIA OF AMERICA N HORTICUL-
1:U R K .  By L. 1::1 . Ba.i l e y .  Assisted by 
W i l helm M i l lel', Ph . D, Il l ustrated 
w i th ovel' 2,000 original uraw i ngs, 
In foul' vol n l lles.  E-M. New Yo l'/l: : 
'T he Macm il lan COlll pany. London : 
Mac m il lan & Com pany, Li mited. 
1900. Quarto. Pp, 51 1 to 1054, Price 
$5. 

Some months ago it was our privilege to review the 
first volume of this work. and at that tin;e wc commentell 
f"vo�ably upon tbe plan and scope of the work. The 
second volume does not differ materially from the first, 
except that the subject is now cal'ri..:cl down as far as the 
letter M. Some of the illustrations are not qnite so well 
reproduced as they might be. but on the whole the book 
is very satisfactory. 'rhe aut.hor seems to have a re
markable facility in knowing just what the reader wishes 
to obtain from a book of this kind. The volume is a 
handsome one and wonld !\dorn any library. 
PRACTICAL CARRIAGE AND 'V AGON 

PAINTING. By M, C, Hillick. Chi
cago :  The Western Painter. 1900. 
Pp. 161. Price $1. 

Tbis is a full treatise o n  the painting of carriages, 
wagons and sleighs. embracing full and explicit direc
tions for executing all kinds of work, including painting 
factory work, lettering, scrolling, orIlamenting, varnish
ing, etc., witb many tested receipts and formulas, 'rhe 
book Is profusely illustrated, and the new edition will 
prove of ,,(reat value to all carriage painters, even tbough 
they ma} 21ready be competent mechanics, Tbe book 
contains many excellent designs. 

THE ANTARCTIC REGIONS. By Dr. Karl 
Fricker, London : Swan Sonnen
schein & Company, Limited. New 
York : T h e  Macmillan Company, 
1900. 8vo. Pp. 292, I l l ustrated, 
Price $3. 

At the present time Antarctic cxploration dividcs the 
field of intere.t with Arctic exploration. The fact that 
the extreme South i" not at ali well known lends more 
than ordinary interest to the subject. A number of ex
peditions are now on their w�y to dh�cover, if possible. 
the South Pole. The book is very readable and is ad
mirably illustrated, 

INDEX 0 ..... INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 2, 1 900, 
A N D  E A C H B E A R  I N G T H A T  D A T E. 
[See note at end of list about copies of these patents.] 

Ady'�rtiser and station indicator, railway. L. H. 
�lln!TI.ons .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,8(J.I 

A(lverL1�lng motor vehicle. A. Ii', Randall . .  " . .  ' . .  ti5S,960 
A larm. See L{ailway track alarm . • 
Allllunciator. thermo, ,J. C. J. 8L8pbun . . . . . . . . . . . .  65�)'{)()2 
Aquatic cour::le. H. N. Ridgway . . . .  , . . . . . . . . . . . . . . . .  05SJf,n 

WOOD or METAL 
Wor�ers""'� 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood·working Machinery. 
B-Lathef'>, etc. 

SENECA fALLS MfG. CO. 
695 Water St,. Seneca falls, N, V. 
AMERICAN PATENTI:5, - AN lNTER-e�tiI1g ann valuable table showing the number of oateuts 
granted tor the various subjects upon wbicb petitions 
have been flIed from the beginninlZ down to December 
31. 1Sfl4. Cc.ntained in SCJ EN'l'IFlC AMERJCAN � UP
PLEMF:NT, No. 1 0 02. Price 10. cents. '1'0 be bad at 
this Office and froru all newsdealers. 

T H E  WATERBURY 
Emery Grinder, 

witb adjustable  table. for· flat surface 
grindmg and flnisbing, and for ordi
nary too1 grinding. 

ar S .. ut jor Ci.nt/lars. 

B L A K E  & J O H N S O N , 
P. O. BOX 7, 

WATERBURY, CONN. 
Auger cu�ter. W. '1\ Kel log� . . . . . . . . . . . . . . . . . . . . . . . .  658.iS2 

� � ig�:geU�'a�'p�;a�c��h��l I�V : AYI�es: : : : : : : : : : : : : : : :  ��sn T H E  E U R E K A  C L I P  Automob!le 'motor wbeel, H. Simmons . . . . . . . . . . . .  1>68.808 
.i:,"uLomoblle stearn mOLor, If. \.y. 'Yaterman . . . . . . . ti5U.162 'llbe wost useful article ever invented 
Bag. ::5ee ll�ilLer bag. tor the purpose. Indispensable to Law-
Bag fastener. tl'aveling. B. 1.'-'. Uu Buis . . . . . . . . . . . .  65S.!Wi yers. F.ditors, Student.s, Bankers. Insur-
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Bale band tightener. Ii'. Splettstosser . . . . . . . . . . . . . .  058.875 Does not Illutllate the paper. Qall be  

���
I
.
n�

s��e:l��cil�·b�� �
ite .. . . . . . . . . . . . . . . . . . . . . . . . .  659. 116 1·�ei�

eg��t�1111·1 6go�������� ;cra�rcf�:�s 
Battery. See Secondary battery. I and l}otion den.lers. or by m�!iI on receipt 
Battery flmd. H. i{omanelli . . . . . . . . . . . . . . . . . . . . . . . .  f158.900 of pnce. Sample card, b¥mml, free. l\lan-
Hattery �ar cover. P. P. Nungesser . . . . . . . . . . . . . . . .  658.8tJO uf.act�·ed by Consohdated Safety 
Bed. I. C. Burg-eLt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659, 131 Pm ( , 0  .. Box 121. Bloomfiel<l, i\'. J. 
Bed. N. Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  OO8,8:lO 
iled pad or supplemental mattress. 1. 'V. Legg . . .  658.789 
Bell meciJanism. bicycle. P. A. McCaskey. . .. . . . .  658.995 
Belt, apparel. G. H. Gentzel. . . . . . . . . . . . . . . . .  659.D22, 659,023 
Bel� for ore concentrators. W. J. Loring' (re-

Issue) . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 11 .860 
Bendlllg OJacbll1e. O. J. Reaudett . . . . . . .  . .  . . . . .  65!l.W:i 
B�cycle fork crown, H. JJ. F. 'l'rebert . . . . . . . . . . . . . .  669,IS7 
Bicycle frame pump. C. A. 1tomans . . . . . . . . . . . .  : . . .  658.S(;7 
Bicycle propellin,!! device. J. C. Devlin . . . . . . . . . . . . .  6;)S.7G:{ 
Bicycles, etc .. saddle for. rl'. 1. Dull'y . . . . . . . . . . . . . . .  658.9S0 
Bindel', temporary. A. Buckler .. . . . . . . . . . . . . . . . . . . . .  1)58.750 
Blanket, '1'. I). Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5S.8i.14. 
Boiler. See 6team boiler. \-Vater tube boiler. 
Boot or shoe stretcber. E. J. Leiglltoll . . . . . . . . . . . . .  658.790 
Boot tree, n. B. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.J!I,1S1 
BotLle, nOIl·refillable. \Y. Hinton . . . . . . . . . . . . . . . . . . .  ti5S 8n5 
Bottle, nOll-refillable. [,t. J. Stallings .. . . . . . . . . . . . . . . 659:1ti6 
Bottle SLaP per and sprinkler, combilled. W. "V. 
Bot�l�\�':::b�·I�i��rJ."i)·oll·aIIY.·'- : : : '-:::'-.'.''-.' '- : : .' .' : : '- :  6�J:f3� 
Box. See Hat box. Journal box. 
��:k�

a
kd�: �.\tcit�b'�

eb::k�· ��n�;�yelbrake: " Y e: 658.844 
hicle brake. Velocipede brake. 

Brake bea.m. 11'. B. Aglar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.!l'j'2 
Brake sho�. '1'. \V •

. 
Mitchell.. . . . . . . . . . . . . . . . . . . . . . . . .  t.i58,S5li 

Brush cablllet. pamter's, J. H. Francis . . . . . . . . . . .  G5S,usa 
Buckle and trace carrier, back band, M. fJ.'ay· 
BUI���nbui:lier: '�.: ·�i: ·B�ook·s :::: .':,-:.'::: :.'.': .'.'.-.-.' : .  �.� 
BUld��ca11��1 �ill:��I:. burner. Gas burner. Hy- • 

Button blan,k cuttillg n:::.achine. N. Barry. Jr . . . . . .  659.191 
Button drillmg' macbine. N. Barry. Jr .. . . . . . . . . . . . .  669.192 
BUlton grllld-in1! machine. N. Barry. Jr . . . . . . . . . . . .  65�.19a· Cablllet, J. L. Tandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,., . 658,880 
Camera clampillg socket and support. G. W . . HalL . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  658 911 
Camera focus!ng atta.chment. J. Gaut . . . . . . . . . . . . .  659:062 
Camera focusmg deVIce. J. A. Mosher . . . . . . . . . . . . .  fl58.!m4 
Camera focusin.g device. H. E. �. Singleton . . . . . . .  658.872 
Camera. maga:r.me, G. De Geofroy .. . . . . . . . . . . . . . . . .  659. 143 
Can cooler. milk. R. B. King . . . . . . . . . . . . . . . . . . . . . . . .  659.150 
Candelabrum. G. P .... Kato, J r  . . . . . . . . . . . . . . . . . . . . . . . .  658.8�8 
Car body transom or bolster. railway, G. I. King', 

. ti58,781, 658.785 
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Car, dumping. 1.'. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658'914 
Car dumping. apparatus. J. 'V. Castleman . . . . . . . . .  t.i58:760 
Car fender. H. Lutzenkirchen . . . . . . . . . . . . . . . . . . . . . .  658.854 
Car, gondola. G. 1. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.58.788 
Car roof. J. HOd�� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  008.776 
8:� ����: �:e�o��:'�'&: iL Pick·les:::. ::. :::. �.'
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Car Sign. stre�t or other. L. ;T. Cooper... . . . . . . . . . .  658,7tH 
Cars. mechanism for supplYlllg electric power to 
car��

i l
';;t�·n�gl��p�f�e

. 'aJlnunci:ito'r ' 'for: " A: ' '6: 659,16"9 
Wolfe . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.on 

Car�; e,tc .. protectll1g apparatus for tramway, A. 
Car��l�

e
i�o'm 't'}��: s'ep�'rat il;ii ·iree·. · ��. ' j�en'niird: : : :  �:g�� 

Carbonating apparatus. E. K Mul'J)by . . . . . . . . . . . . .  65S.'iHS 
Card wire, jacquard. It. L. Shaw . . . . . . . . . . . . . . . . . .  658,870 
Carding machine feeding mecbm:ism J. B 

Plntt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . . . . . . .  : 658.802 
g���;������g��l;a�s.�·e�:��mf��.o�Ltacb·iilg· 'h�in� 658.881 

Car?i
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n
portiiJg · frame' 'for: ' c:' A: 659.C84 

Car�·i�:·�s
��er11g·l;ck·le a,;ci i.·r·ace· Cfl,:;.iei< · · · · · · · · · · · · 

659.080 
Case. See Sur�eon's case. 'l'benoometer case 
Cash re�istel'. L. }1.:;hrlicb . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  659.141 Celt case machille . . 1.  Sunman . . . . . . . . . . . . . . . . . . . . .  (;58.HdO 
Cell case machine, \V. �. "'illiarns . . . . . . . . . . . . . . . . .  659010 

Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supplr it with 
wu.ter. A lways ready for use. Sim
plest III construction, 1I.ost effiCient 
in operation. 

W- Send jor catalOGue and pr·ices. 
W. F. & J N O .  BARNES C O ,  

1 9 9 9  Ruby St. . Rockford. I I I .  

1 2-inch Pipe cut off and 
Threaded with ease by one 

man and a 

FOR B E S  
PATENT D I E  STOCK. 

Parlor, Barn and 
Fire Door Hangers 

All Styles. 
Latest Improvements, 

Of- Send for Book. 
Coburn Trolley Track Mfg, Co, 

Ho lyoke, Mass. 

New M icroscope fo r Nature Study 
and for use 1n the Exnlnination of Ores, 

llietals, Wools, Fibre, etc. 

QUeen Acme No 6 with 1 Ocular and 
ing power of about llxl dl�mOe�je��:il�l{i�f 
}�r:;J��f�� :�i�61��

f
n���1f\g��ts

s
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ar .Ask YOWI' nem'est Optician jor it. 
Q U E E N  & CO. , I NC. .a1 ... �.OPtica) and SCientific Instrument Works. 

Write for Cil'cular, 101 O:;�blrNl..ul ��.:, ��!.!aY.rrt 
•••••••••••••••••••••••••••• 
: Bench : 
• • 
: Levels. : 
: Adjustable. wltb g-round and graduated vials, ac- � 

curalie and very sensitive. Outer tube may be � : turned so as to protect glass when not in use. See . 

• ��rffHiVr,¥��:��glfs?)A1'h'7,I.J;,��u�s.�: : 
...... � .................... . 0hannels of sL.reams. apparatus for improving- • 

Ch��l�ti��;,.Y:(e:.��;'��bi�tfor: in:ak:i I;g: :j: :�: ::: ARMSTRON G'S P I P E  TH READ I N G  
cbecl\lll

.

g col lecto!'s in public conveyances, ntc.. I Ch���;:'�
s 

�
o
�� �'ori091b�b��'per: " " ' " ... . . . . . . . . . . . 659.180 

C� lll'l�, J. H: McCausland . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 65fJ,OS7 
CUCUlt. makll1g and breaking device. P. M. Lin-
cla�g .. 

n
S(�·e 'C'orset' ci�;"p: " " " " " " " " " " " ' "  . . .  658.792 

Cleaner. See Sm.y cleaner. 
Clip fol'millg machine. G. E. Soper . . . .  , . . . . . . . .  ; (j59. 111 
Cloth cut�ing apparatus, l\:L A. Adler . . .  · . . . . . . . . . . .  tiW. 1 l9 
Clothes pin. C . . I.e 'l'owers . . . . . . . . . . . . . . . . . . . . . . . . . . .  65\).044 
Coal or rock dl'l l l • .  1. Eagen . . . . . . . . . . . . . . . . . . . . . . . . . .  659.139 

-.AND-

CUTTIN G·OFF MAC H I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas. and Steam Fit. 

tel's' 'iloois. Hing-ed Pipe Vises. 
Pi pe Cutters. Stocks and Dies 
'Uht'iversally acknmvledaed to be 
THE neST. arSenajo1'Cataloq. 
THE ARMSTRONG M F G .  CO .  

Bridgeport, Conn. 
Coat holder, A. L. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -658,801 
Cock or valve with separate clOSIng device, cut- VOLN EY W .  MASON & CO"  
COi��·o}{ir�lll�d·

e
�·ecbai-i;s·ri-i 'for 'disj:;eils'ing' iiews� 6$.7

£1
7 

cOir,1e1f;��y �':.�t�i�?:.eE.·j : Braildt:. : : :  : : : : : : : :� : : �:��g Friction Pu l leys , C l utches & Elevators 

gg�g� osve
e,;'�l�

.
n�

.
c��'T:,�ler . . . . . . . . . . . . . . . . . . . . . . . . . .  65g,04ti P R OV I D E N C E , R .  I .  

Combustion process. C .  Hornbostel. : . . . . . . . . . . . . . .  G,59.029 " NEW ROOFS FOR OLD J I  Ca
an
cCo

b
m
e
l)I�,

a
ShSie

l
dy Condenser coolin� attachment. C. F. Conover . . . .  G58.942 

Cooking and steaming meats, vegetables, etc.. without tbe aid of a skilled roofer if you will get 
a !)paratus for. J ,j. �. Doubler . . . . . . . . . . . . . . . . . . .  659.131 

8gg���g S��I��I;I �o1'.!i .. 
GOlding . . . . . . . . . . . . . . . . . . . .  659. 140 Warren's Natural Asphalt Strong Surface Ready Roofing 

COOling and condensing apparatus, H. D. Pow- Hia� �d��. ;��r::��cbS �\ �� ��e :g�� 
cor�:tapp;lrei: il-i':i;:Barciey: :: . : : : : : : : : : : : : : : : : : :  �:� pleted. No need for paint-
Corset clasp. J. G. Dallaire . . . . . . . . . . . . . . . . . . . . . . . . . .  008.94.3 :.ro�n.

O�lm�:ei.�s 
r'6��

it�1 
Cotton cl?opper and cultivator. N. S. McCracken. 658.!)5D 108 square feet. Made of 
Cotton Picker's shade. A.' Voorhies . . . . . . . . . . . . . . . . 659.114. genuine Trinidad a�phalt. 
Cotton valve, G. W. Williams . . . . . . . . . . . . . . . . . . . . . . .  659. 1 18 1 

Postal brings particulars. 
C
O
u
l����hi�l�

e
c����;g.

u
�l.

i
gfti c���17n

a
l 

or simi- Warren Chemical & Mfg. Co" 85 Fulton St. . New York, 
Cover lock. vessel, L. A. Frank . . . . . . . . . . . . . . . . . . . . 658.g84 
Cover. self closing aperture. M. W. Sewall . . . . . . . .  659,000 
Crate. folding shippillg. Braun & McPherson . . . . .  €59.165 
8���

ms�efo�1��p.
Pifer & House ... . . . . . . � . . . . . . . . . . 658.923 

Current motor. G. Walter .. . . . . . . . . . . . . . . . . . . . . . . . . . .  658 969 
Curt�in su J.lport. I£. .Damrau . . . . . . . . . . . . . . . . . . . . . . . .  659;018 
CuspIdor, C. J. MerrItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,796 
8��t��

a
s�:�vi:���'u����inedt F. W. Bohn ... . . .  658,754 

Cycle, saddle supporting device, D. S. F·raser • • . . • .  658 909 
g:�;il����e;er: j ���.

n
���to·n : � � : : : : :  � : : :: : : : : :  : : : : : :  �::J 

D!nillg room serving apparatus, J. Doyle . . . . . . . . . . 659:057 
Display rack. J. H. Best ... . . .. . _ .. ...... . . . . . . . . . . . .. 659.195 

237 
Distilling apparatus. wood, C, W, Billinger . . . . . . . . 658.888 

ggg� ��:��: lfQl�d���}�f<.- :ioiies: : : : : : : : · : : : : : : . : : : :  ��:?� 
Door 01' window ventila.tor. P. Abrahamson . . . . . .  008.930 
g�g!: �rg�.

r
�r: t;·: :l� l����.��: : : : : : : : : :: : : : : · : : :  : : : : : .  � ��:� 

g�:���: ����
i
.I�: �: r�;ol�n� : : : ·. : : : : : : : : : : : : : : : : : '. : : :  �:m 

Drawmg roll clearer. \V. K Keach . . . . . . . . . . . . . . . . .  658.918 
r g�����;;U��t\�·,

in:ic�· ��p��i���rof�r.-E: M:c(i�e� 008.922 

Dn i1�
r
·iiee ·Coai 'Ol� 'rock ·<:ii·il·! . ' · Iiock·driii.· · · · · · · · · ·  659.154 

Dum� waiLers. means for operating, J. \V. Kin-
Dus

c
t
a
��·I·leci�i·: ·ii: Danviil.: : : : : : : : : :  : : : : : : : : : : : � : : : : :  �:t-'g 

Dye. blue tflSa.:r.O. Israel & Kothe. . . . .  65b 8�17 
Egg carton, J. H. Batchelder .. . . . . . . . .  : : : : : : : : : : : : : ·  ti58'00u 
.b:lec�tric conductors, crossing for suspended. i . 
Ele�tl��dclirreiii regi1'I�iio�: 'j): \\iatk·i·ns : : : : : : : : : : . :  �}I(�� 
�Iectric g-enerator, L. G. Woolley . . . . . . . . . . . . . . . . . .  658.821 
Electric switch. N. D. Rand . . . .  . . . . . . . . . . . . . . . . . . .  65S !lZ5 
�lectrical fitting. 'V. fJ.'. Prmgle . . . . . . . . . . . . . . . . . : :  658;924 
Elect�ode aud electrode connection. H. Car-mlcbael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658 891 
�levaLor safety device. W. LeSSing . . . . . . . . . . . . . .  : :  ti58:S53 
��na�eliJlg table for bath tubs. E. Dithrid�e .. . . . .  658,833 
ElIg'lJle. See Gas ellg-me. Gasolene en .... ine. rn-

ternal C01l?bustion engil1e. Rot-ari engine. 
Stearn ell(!lIle. fJ.�raction engine. 

�ngr�ving machine, E. S. Woods . . . . . . . . . . . . . . . . . .  658.820 
E��: ���iIlL�:

C
�;��e�i�g.g!\;lg ioad in'� ·b�iia8t· u'pon 6t�.926 

It rall�ay cars. machine for. A. lJ.'orrey . . . . . . . . . .  6.5\1.008 

E���llll��g�� t��I:J�·i��·xt;!�tor·. · · · · · · · · · · · · · · · · · · · · ·  6
58,802 

:!g�i
l
g.SS$�e CZV��: la�ll;c:· · · · · · · · · · · · · · · · · · · · · · · · · · · ·  658.748 

(i·endel'. See Car fellder. 
If
er

t
i
���.� . . �������.��i.I�� . .  ���������.l��� . .  �: . .  ���

l
�� 659.158 

1[�lter bag or strainer, 'l'akamine & Hitch . . . . . . . . .  659.041 
Ii Ilter l?eds. mealls for cleaning granular. J. 
1t��n���V��t�c·bme·,it 'foi: cierks: C: \v: ;i'� ·Dav·ie·s. : : :  �:i�� 
�!rearm barrel attachmenL. \V ashington & Capy. OOS.WU 
�.�re escape. q. H. Harris.. . . . . . . . . . . . . . . . . . . .  li5S.842 Ii Ire escape. 1:1 .  Ockers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()5�.093 
F:lushillg apparal llS. J. \-\T. Berry . . . . . . . . . . . . . . . . . . .  65&.751 
��r�m.e. See Pbotographic prinLing frame. 
F flC;t.lon bmke. F. N. & H. \V. Wbitcomb . . . . . . . . . .  65!\115 
�rllit picklllg macbine. F. II:. Allen . . . . . . . . . . . . . . . .  659,197 
.I; unlace . . See Bake furnace. Heating furnace. 

Hot U1r furnace. 
���g��:: i;. �·t�·�VJ�l���i��il: : : : : : : : : : : : : : : : : :  : : : : � : : : :  ��'l�t 
Gag-e. See Carpenter's gage. ' 
qarbage tank. sanitary. M. \Vheeler . . . . . . . . . . . . . . .  658.811 
Garbage wagon, Lippy & \Vi l l ilIIl lS . . . . . . . . . . . . . . . .  65\).174 
Gas apparatus. aceLylene. J. H. Calkins . . . . . . . . . . .  658.82£\ m i::�!�i: E:J#:r�:Y:: : : : : : : : : : : : : : : : : : : : : : : : : : :  �1�1 Gas fixture, drop light. G. \V. Hl Ilchman . . . . . . . . .  65�);Utj-l 
Gas .generatil1g apparatus. acetylene, Spaulding' 
Gas���e

S
r�tor� 'acetyieile: F: ·i\t·.· DI:aper: : : : : : : : : : : '  ��:�;I.; 

Gas generator, acetylene. O. J .  Moussette . . . . . . . . .  ti;)�' .I':,: 
Gas gelleratQr, acetylene. rr. F. \-V ll l iarns . . . . . . . . . . ';"%:.b!�' 
Gasolene enJ;!ine. J .  M. Olsen.. . . . . . . . . .  . .  6;)�,.t)!):, 
g�:�: f' :i

S���er:: : : : : : : : : : : : : : : : : : : : . :  . ��.y�.} 
GelaLin and tannin compound and producing 

, 

Gel�:I���Ol� '  ���W��t'r'i C' g·eJ1E;r·ai.O·r�· · Gas' g'eDera� 658,747 
tor. 

Gold separator. Hopkins & l\1anzke . . . . . . . . . . . . . . .  659 US 
Gold. silver, etc .• from ores. extracting, J. ll. De 

. 
Gov����cii-��1��it: C.' 0: ii"eggem : : : : : : : : : : : : : : : : : : : : :  gnJ:�� 
g�i;��i�le:���gr;l�· J���Ny'strom:: : : :  : : : :  : : : : : : : : :  ��:�� 
��;n�!·�lj, NI.

l
k�i·ttl.����::: : : : : : : : : : : . : : : : : : : : : : : : : : : :  �:�1A 

Hame fastener. D. G. & J. W. Jones . . . . . . . . . . . . . . .  659, 149 
Handle. See Utensil handle. 
ii�:����SI7�·I�ac�\�lse: 'cot to·I]. 'f>": il: M'iie8� : : : : : ' : : :  ��:g� 
Hat box. pyramidal. Jack & Kil1ner . . . . . . . . . . . . . . . .  ()'1S.b49 
Hat fasLener. G. Scbneider . . . . . . . . . . . . . . . . . . . . . . . . . .  C-.58,805 
�ead rest. V. ("renshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.052 
Heat economizer. J. B. Houston .. . . . . . . . . . . . . . . . . . .  659,Uti5 
Heater. See \Vater beater. 
M;:tl��J�I'C.a��'lfel?�;��l.��: : : : : : : : : : : : : : : : : : : : : : : : .  �:�� 
�lI�ge, window blind. B. S. & B. �". Taylor . . . . . . . . .  ()5!!.042 

H���tiJ����g��f. �·i!�c;.
i
������: : : : : : : : : : : : : : : : : : : : : : ��.�� 

Hook. See \iV biffletree hook. 
. 

Mg����gg:i��es���I'k.�� .. t: �:I�I�bill: : : : : : : : : : : : : : :  �:�� 
llg�: �g��H��: 'k 10�eo�he:t �f: : ·. : : : : : : : : : : : : : : : ·. : : :  �t1:Zft 
Hot air furnace. A. "V. Marcofsky . . . . . . . . . . . . . . . . . .  658.855 
Hydrocarbon burner and pressul'e device tbere-

f,-?r. G: A. Loeb�n . . . . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . .  658,794 
Ice, tre�zlllg tank for rnanu1actunng artifiCial. C. 
IIlC�b�i�cr�IJ���';l'b�S''': : : : :  : ' . .  : : .  '. : : '. : : : : : : : : ' : : : : : : : :  ��:� 
Indicator. See Micrometer indicatur. Size indi-

cator. Station indicator. 
Ig�:i:�ll·fP'1?:�f

ood
: : :

.
: : : : . : : : : : : : : : : : : : : : : : :  ��:l� 

Internal com bustion engine, F.. A. Mitchell . . . . . . .  658 993 
Jack. See Pump jacl{. . 
Jar or bot�le stoppe�, fruit . •  T. �iesel. . . . . . . . . . . . . . .  6.58.752 
Jewel settings, rnaklllg, A. Collier . . . . . . . . . . . . . . . . . .  6&9,016 
JOillt. Ree Rail jOi llt. 

���f��1 ��:'p�el�;l��:d
o���e'i�g'k�l{ie; " " . . . . . . .  659,074 

Kllitt ing machine. 1£. Boesslleck .. . . . . . . . . . . . . . . . . .  658.S26 
J�ab�ling macbine. cnn, \-V. I�. I.eister . . . . . . . . . . . . .  6.)9.075 
Laclllg attachment. P. M. Khng . . . . . . . . . . . . . . . . . . .  658.952 
t::�������.t�i.Cstr;I��·�;���l.��. : : : : : : : : : : : : : : : : : : : � . : :  �:�� 
Lasting' tool. hand. N. Dussau lt. . . . . . . . . . . . .  658,765. 658.766 
t:;�� ��Pt�in'i ·d����

I
.
e
�����es : : : : : : : : : : : : : : : : : · ��:lr.l 

t:;tr���:��,��ste·r��·
i
.
s
lf.b6��k·.: : : : : : : :  : : : : : : : : : : : : :  ��:�� 

Liquid raising apparatus . •  J. Clayton . . . . . . . . . . . . . . .  658.941 LOCI{. See Cover lock. Nut lock. Padlock. Sash 
lock. lJ.'race Jock. 

Lock, A. L. �lacMasler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.955 
tg��HI��i�N�� !·�����1�e��.

r
t�I\1 ll,ige: : : : : : : : : : : : : : :  �:g�� 

t��I:1c�iL�kr�rrf�l�cnb��1��1·c�;I�!;a��.��:�: : : : : : : : : : : :  ��:��� 
JJu 111 bel' separating Sl l'ip, C. Hass . . . . . . . . . . . . . . . . .  658.913 
],umber stacking machille. Lt. }1 ullerton . . . . . . . . . . .  f.i58 no 
Mai

b��l�W·���
i
.
I
��. �1.1��. �.�I.i.���·��I.� .��.�������: .�� �. 659��n8 

Maltill� and dryillg- apparatus. F'. H.  C. Mey . . . . . : Ub8:V57 
Malle comb alld brusb, combilled. C. Hub, born .' 

Habn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65fJ.172 
Manuscript bolder. J. S. Downie . . . . . . . . . . . . . . . . . . . .  659.U5t.i 
Massage apparatus. F. L. Ullgetbulll . . . . . . . . . . . . . . .  6.)8.003 
MaLches, machine for making wa};. J. C. Don-
Me�\���:�'e 'iornli ;lg ·In:ic·Iii·l�e. · A: J·oi·ies: : : :  � : : : : : : : '. �:�� 
Measuring and mixing apparatus. l iquid. lrmiger 

& McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65�.Of.o 
Mellt extracts. preparing. S. Bergheim . . . . . . . . . . . .  658.887 
Metbyl ethel' of allthranilic acid and making 
l\'l!C����·l:;'·itd¥�a�::�.Ir:.�

I
B�uiet: : : : : : :  : : : : : : : : : : : : :  �:b�� 

:\1t11. See Grll1dlllg mill. 
;\1illin� machine. F. Holz . . . . . . . . . . . . . . . . . . . . . . . . . . .  65S.777 
Moistener and liquid distributer, C. P. Smith .. . . .  659.109 
;)1olds. apparatus for drawing patterns from. J. 
M,)J!/�i::;,yr}L Gray: : : : : : : : : : : : : : .  : : : : : : : : :: : : : : : �:�Ig 
MOLion, means for transmitting. C. A. JAeb . . . . . . .  659,079 
.Motor. See Automobile steam motor. Current 

motor. 
Music. books. etc., rack or support for, C. E. 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,878 
MusiC chart, mecbanical. S. B. r.rurner . . . . .  658.902. 6.59 113 
M.u.s ical instrument. C. F';. Brown .. . . . . . . . . . . . . . . . . .  059:014 
�:�

l
ki�b�l�

o
�;.�.��S����a: : ·. ·. : : :·. ·. : ::::::·. · : ·. ·. : '. : :  �:� 

��i\��t� ��tg�����d.�: �:.�.' . �.����::: 
.
. ':.' . ...... . : .. .. : .. .. .. �:�i 

�u
t 
��

k
�;k�ri�

h
s
i
!l�·e?·s�Ndlii:�r-ii:;iiie�aY. 'j:' A� t.i58,981 

Oil ����'D:E'- iSm'it'li : : :  : : ' : '. : . : : : : : : : : : : : : : : : : : : : : : : : :  �:Y� 
O!I, desulfurizing petroleum. rl'. McGowan . . . . . . . .  f.i.5S . .s.�1 
gn·oeij'::�V�l.�lr�i·fi�ia?

r
l�lie·sse: : : : : : · : : : : : : : : : : : : �:k�� 

gg:�a��l
i:��lgl���1�oE: §c!�·n�I����.I�.�: .  : : : � : : : : : : :  �:�1� 

8�� �:g!���g�: .r' B�'�fo�e H:.���.��: . : : : : : : : : : : : : : ��:�I 
Ores or disinte/Zrated materials. mechanism for 

sizing .and segreg8.tin/Z. Seymour & Morey . . . . .  658.S07 
Ores. etc., wasber and concentrator for. ll .  T. & 
ove�, �a�r:�

n
Jlr �oastinii: ii:c: iioodricb·.: : : : : : : : :  �:�lR 

Pad. See Bed pad. 
�:fll���e�,eJ�H�Q���·k!"n�u��.��: : : : : :  . : : : : : : : : : : : : �:U� 
Pail, sap. A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.0&1 
Paper folding or plaIting 'llachine, M, Koch . . . . . .  6fX>.919 

(Continued on paae 238) 



Elgin Watches 
possess every desirable modern 
improvement - are acknowl
edged to be 

The World's Standard 
in accurate time-telling and en
durance. Jewelers everywhere 
sell and warrant the 

Genuine Ruby Jeweled Elgin 
An Elgin Watch always 

has the word "Elgin" en
graved on the works
fully guaranteed_ 

Booklet Free. 

ELGIN NATIONAL WATCH CO_ 

ACETYLEN E APPARATUS 
Acetylene number of the SCIr �NT'],IC Al\lEHICA ", Sup
PL�:M Ii:NT, describing. with fuB illustrations, the most 
recent, simple or borne made and commel'cial apparntus 
for generating acetylene on the large and l"mall scale. 
The /las as made for and used by the microscopist and 
student; its use in tbe magic lantern. The new French 
table lamp making its own acetylene. Contnined in 
SCIENTIFIC AMER]CA1\" SUPPLEMENT, No. 1051'. 
Price 10 cents prepaid 'h y mail. For other numerous 
��I����
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address. MUNN & Co., 361 Broadway· New York. 

Crest Mfg. CO.� 
CAMBR I D G EPORT, MASS_  

3 & 5 H. P. MOTORS. 
Lightest IUotoI' l)eI' H .  P. lliade. 

CRdT I N D ESTR UCTIBLE 
SPAR K I N G  PLUG. 

GUARANTEED. 

T H E  R IVETT S L O TT E R  _____ __ 
meDt to our S-incb PI'ecisioJl 
Latlle is exceedingly useful in 
cases ke
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2 minutes suffices tu put a key
seat in a hole :xi in. diameter 

JILi��...,;;;r-- :h� �el�i.l
o
1�isi\�

e
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edged to be a most valuable tool. incti�
pensable in all up-to-date sbops throughout the country. 
FAN E U I L  WATCH TOOL CO_, Brighto n,  Boston, Mass. 

If you want the best C H UCKS,  buy Westcott's 
Double Grip 
Lit t le Giant \ 

rHE OBER LATHES 
For Turning Axe, Adze. Pick 
Sledge, Hatchet, Hammer, Au
ger, 11'ile, Knife altd Chisel Han
dles,WhifHetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and other 
irregular work. 

ratentea. ar Send- jor Circular A. 
l he \JDer IIIIg. Co •• I O  Bell St., Chagrin Fal ls, 0., U.S.A. 

K R O M S K O P  
Color Photography 

Nature's Reftex! " It se.ems almost a 'rn.i'racl.e ! "  
. .  'ro  tbe already long list of marvelous devices which 
will come into common every-oay use must be added 
tlJj{�a:��kd

o�p:t it;.a:!!!7.����;ssc���cekl'on1skop's 
Cnlnel·ns. now ready. W"" Send starnp jor booklet. 
IVES KROilISKOP COillPANY, Incorpora6ed. 

1 324 Chestnut Street. Philadelphia. 

WE L L DRIL�ING 
Machmes 

Over 7 0  sizes and styles, for 4 ril1ing either deep or 
Shallow wells in any Kino of SOi.l or rock. Mounted 
( 1 1 1  wheels or on Sil lS. \Vitb engines or horse powers. 
�trong, simple and durable. Any mecballlc can 
operate them easily. Send for catalog. 

"VILLIAllIS BROS., Ithaca, N. Y. 

P R I N T  
YOU R 
O W N  
CAR D S ,  etc. 

$5 P RES S  �il��laIT����e
alL��w:t'1.erMPo"n

e:; 
maker or saver. Send stamp for cAtalo!!ue, presses, tYTlP., 
paper, etc. THE PREISS CO., Meriden, Conn. 

J c itutific !mttitau. OCTOBER 13. 1900. 
Peeling and gou.l!ing knife. G. E. Grier . . . . . . . . . . . .  658,774 
Pen. fountain .  [I'. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . •  658,917 
Penholrler provided wltb device for drying pens. 

R. Gauck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,772 
Pencil, lead or other, .K )1. Goldsmith . . . . . . . . . . . .  659.026 
Pellcil sharpenillg device. C. Babcock . . . . . . . . . . . . . . 6b8.824 
Perforating and recordiug machine. l •. H. Davis. ti;)9,o.s:� 
Phase dlsplacemellt .  prOOUCIll,l!, \V. :;tanley . . . . . .  658.815 
Phonograpb, lJ. B. Hi l 1 . .  . . . . . . . . . . . . . . . . . . . . . • . . . • . . 6..��J.028 
Photo�raphic plate holder

, 
N. Hu;I . . . . . . . . . . . . . . • .  ti.'ltI,9U 

Photugraphic printing frame, C. �'. Goddard, Jr • .  tibS.H.'19 
Piano cOllstructiun, K A. &, H.. \Y. liertz . . . . . . . . . . fi5S,n85 
Pick. Price &. O'Mealla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f).;1).101 
Picker stick attachment. J:j�. Merchant . . . . . . . . . . . . .  ti5!J.();�4 
Pictures, etc., halll-:"illl-:" device for, M. Pollack . . . . .  ti5tJ,U38 
Pill. See Clothes pin. 
Pipe fiU.ill:.! ur CUlililing. J;'. Pfeifer .. . . . . . . . . . . . . . . .  n.=:,s,Sfj,,{ };:�� ::��;:�g: ��. ��. ]{�;:�� : : : : : : : � :  : : : : : : : : : : : : : : : : : :  �:� 
Pipe wrench, "V. J. :;trealy . . . . . . . . . . . . . . . . . . . . . . . . . .  tiI.>8.U6S 
Pistull, valved. G. N. Uare. . . . . . . . . . . . . . . . . .  . . . .  . . .  (58,tH2 
Plait ing machine. '1'. �'. Ha.l!erty .. . . . . . .. . . . . . . . . . . .  H5!J.liJ 
Planter, curn. H. N. Handal ! .  . . . . . . . . . . . . . . . . . . . . . •  1;'-)8.80:-; 
Plow. J .  \-V. Heaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  ��,I02 
Plow and fert.ilizer d istributer. combined, A. As-

U"lUre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (i58,!I:�li 
Plow, wheeled. L. K \-Vnterruall . . . . . . . . . . . . . . . . . . . . li5:J,()(}IJ 
Post. f;ee Wire post. 
POS! or pole. ,1. H. J luntress . . . . . . . . . . . . . . . . . . . . . . . .  f�)8.77!1 
Puwer lnechullism. J. Heau . . . . . . . . . . . . . . . . . . . . . . . . . .  658,82[, 
Press. ;See Baling- press. 
Printing press clellvery apparatus, S. G. Goss . . . . .  (i5S.77:� 
Prillt ing IJl'ess feeding device. J. 1:1. ::;Illitb . . . . . • . .  tl58.81l 
Propelling" IlleciJalllSUI. electrical. D. Perret . . . . . . 108.W7 
Pl'opulsion. canal buat, J. B. f1�I1LZ . . . . . . . . . . . . . . . . . .  008,802 
Pu I p. apparatus fur makiug pails from, ]i'. E. 

Keyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti58,851 
Pulp, lIIakin/.! wood. A. 1>. Schaeffer . . . . . . . . . . . . . . . .  65�1.1� 
Pump jack, C. 1<'. l1�cbelba.rger . . . . . . . . . . . . . . . . . . . . . .  ti5S,itiS 
Pump rod adjusting device, J. 11. \-Vilt. . . . . . . . . . . . 658,971 
Pumping apparatus. water. C. Anesilaensel, J r  . . . 65S.82:1 
Puritier. separator. alld /.!radel', G. L. l:!;rnst . . . . • •  ti58${i 
Pusb rake, \,y. G. Danielsen . . . . . . . . . . . . . . . . . . . . . . . . .  658,8.'31 
B.a.c..:. See Display rack. 
Hadiator, F. Schwedlmallll. 65S 1)'>8 
l{ni l  bond. G. B. Blancbard . .

.

. ' .
. . ' .. . . ' . .' . .' . .' . .' . .' . .' . .' . .' .

. . :. '. ' . .' . .' . .' . .' . .' . .' . . '.' -.' !J�'.';.��.7·� H.llil bond . . J. '1'. t!tack. . .  u;xJ ,. 
Hail jOint. \V. If. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j�.!H.i4 
Hailway brake, automlltic. J\L L. l�. Duval.. . . . . . . .  t);)8,7fi7 
Hailway, electric • .  J. B. ��lltZ (reissue) . . . . . . . . . . . . .  ll,E;)� 
H.ailway or similar vehicle COUplillg. Bu:.!ot & 

Uishart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ();)�1.1!)(l 
Railwa.y sigllal. G. A .  Parlee . . . . . . . . . . . . . . . . . . • . . . . .  ,;;·)!I,(¥.17 
Railway syst.em. ele("tl'ic. K C. Morgan . . . . . . . . . . . .  fi5�1. 17.s 
Railway I.ie. metallic. U. Viil. . . . . . . . . . . . . . . . . . . . . . . .  H.i).".!I;�2 
Hailway track alarm device. J. }i'ayol le . . . . . . . . . . .  ();)8.Sas 
Haii ways, aPIMJ'atlis for preventing collisions. 

etc . .  011. {j. i\1. Schreiber . . . . . . . . . . . . . . . . . . . . . . . . 658,So!i 
Railways. cOlllbil.led thi l·(l and tractioll rails for 

elect ric. K C. �1 organ . . . . . . . . . . . . . . . . . . . . . . . . . . .  w�,179 
Hake. See Push rake. 
Rea
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Reeling" machine. \Y . . 1. lrwill . . . . . . . . . . . . . . . . . . . . . . .  65!1.007 
Ilefl'igeratol', C. �allrter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65iU05 
Refrigel'ator 01' cl'ealUery. \.y. n. 11·ow)el' . . . . . . . . . .  659.020 
Register. �ee Casb re/.!ister. ltegulutnr. See I£lectrie current regulator. Speed 

l'eg-ulalOt'. \·Yil ld wheel l'egulatul". 
Rendering" appaJ'a! us. F. X . ..\Hller .. . 
l{etractor. C. J. Pillillg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65U.182 
Rivers. system for furmal ion of permanent cban-

neb in nHvig;lble. J. B. Medici . . . . . .  . . . . . . . .  f).�.795 
Rivet manufaCI Urll11.! mecnanism. P. R. Duncan. ti58.8.'1ti 
Roasting Illachine. H. \·V. Kocb . . . . . . . . . . . . . . . . . . . . .  fi59, 173 
Rock dri l l .  A. M. Southard . . . . . . . . . . . . . . . . . . . . . . . . . 65!I.I85 
Rolling bil lets into tubes, mandrel mechanism 

for. G . . J. '1'hust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658,882 
Rollill!,! tubes for plleumatic tires, machine for, 

\V. H. 'l'aneyhil l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi,s.OOl 
Rope or cable guide. J. H. Fenller . . . . . . . . . . . . . . . . . . f);)8,OO8 
Rotary eng-int>o .J . :l\J ul l  forth . . . . . . . . . . . . . . . . . . . . . . . . . (;.)!1.1;1 
H.ot;lry engine. O. F. 'l'inkhulIl . . . . . . . . . . . . . . . . . . . . . . ti5!I,W7 
Rubber or cushion beel for boots or shoes, F. \-V. 

W hitcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,U70 
Sack filling and closing machine, Gerbracht & 

Okell .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  659,024. (;59,0'2" 
�asb center, G. W. Golden . . . . . . . . . . . . . . . . . . . . . . . . . .  659.144 
Sash eOI'd guide. \Y. '1'. Kellogg . . . . . . . . . . . . . . . . . . . .  6.�,781 
Sasll holder. Witldow, G. K Lint . . . . . . . . . . . . . . . . . . . .  658.954 
�ash lock, G. R. Hill. . . . . . . . . . . . . . . . . . . . . .  . _ _  .. _ _  . . . . . 658.847 
Sash lock. H. B. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65n,Qt"iH 
Saw . . J. Oldham . . . . . . . . . . . . . . . . . . . . . . .  ._ . . .  . _ . _  . . . .  _ 659.O!U 
Saw. I{. l{ockwell . . . . . . . . . . . . . . . . . . . . .  _ _ _  . .  _ _ _ _ _  . . . . . 659. 1()" 
S!lW clenner, J. B. L. McKenzie . . . . . . . . . . . . . . . . . . . . .  M!J.08E 
:;<awing macbine, band. G. W. Bugbee .. . . . . . . . . . . . .  008,707 
Sawmill carriages, power set works fort Billings 

& Prescott. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1fl.124 
Scoop or Jadle. measuring, F. D. Ilayden . .. . . . . . . .  B5U,14G 
Screell. See \Vindow screen. 
Seat. See Car seat. 
Seat. l>. M. Klillg . . . . . . . . . . . . . . . . . • . • • • • • • • • • • • • • . • . .  G58.n.i l  
�econdary battery, H. C. Porter . . . . . . . . . . • • . . . . • . . .  65ti,8ti5 
Seed apparatus for treating cotton, J. C. W. 

Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  . .  658.877 
Seed. treatment of cott.Oll, J. C. W. Stanley . . . . . . .  658.87ti 
Semaphore system, electrical. Shoecraft & 

Gardiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li58,929 
Separator. See Cream separator. Gold separa· 

tor. Grain separator. Ol'e separator. 
Sewing' macbine stitch separating- mechanism, 

M. H. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.996 
Sheddtng- mecbanism controller, C. M. Day . . . . . . .  65U.019 
Sheet or signature gatbering" machine, D. G. 

Smytb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.812 
Shmgle, metallic, H. ��. Moomaw . . . . . . . . . . . . . . . . . . 6511.177 
Shirt, apparel, J. S. Richmond . . . . . . . . . . . . . . . . . . . . . . 659.040 
Shoe polisher. J. 1'. �·oskett . . . . . _ _ _ _  . .  _ .  _ _ . .  _ _ _ .. . . . 659,168 
Rigllal. See I{allway Signal. 
Size indicator, A. B. Lust.hz .. . . . . . . . . . . . . . . . . . . . . . . . .  65!l.082 
Skirt fastener. M. D. Biddle . . . . . . . . . . . . . . . . . . . . . _ . . .  1;;;9.047 
Soap cake and bolder for same, C. I .. angguth . . . . . .  1158.001 
Soldering macbine. cau, l.l'. Nortoll . . . . . . . . . . . . . . . . .  6.�9.15t; 
Speed regulator. }l�. ,.y. Baynes . . . . . . . . . . . . . . . . . . . . . . t.i5�.tn4 
Spike making macilille. H. H. Cummings . . . . . . . . . .  65!I.U17 
BQual'e. smootb surface folding, 1£. C. Larson . . . . .  fl59.0a2 
Station indicator, lol. J. Hunter . . . . . . . . . . . . . . . . . . .  1)58,778 
Steam ell,!liTle. W. \V. & \V. \V. Bursou . . . . . . . . . . . .  1);)8.758 
Steerin,!! mechanism. sbip, A. B. Brown . . . . . . . . . .  fi58,l:l8 
Stereotypillg. casting box for. S. G·. Goss . . . . . . . . . .  659.170 
Stock i l lclosure. portable, Wbite & Miller . . . . . . . . .  6i:M.117 
�toul. G. B. McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659,08U 
Stopper. See Bottle stopper_ Jar or bottle 

stopper. 
Stove for continuous fire, N. A. L. J. Johannsen. (�1)9.0HO 
Street sprinkling and cleaning cart. A. Hentschel 1)58,845 
Superbeater, C. Jacobi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.070 
Surgeon's case. E. A. Edlen . . . . . . . . . . . . . . . . . . . . . . . . 659.058 
Suspending moving parts, means for delicately, 

Stanley & Smith . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  _ _ _ _  658.814 
Switch. See Electric switch. 
Syringe. C. A. Bucklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659,130 
Table. See Enameling table. Extension table. 

Operating table. 
Tank. See Garbag-e tank . 
'L'<lnnillg apparatus, J . .... '. Lester . . . . . . . . . . . . . . . . . .  {;S9.017 
'l'ele'!napbopbone, ft�. C. Paramore . . . . . . . . . . . . . . . . . �.862 
Telephone lines. combined relay and repeater 

for. K C. Paramore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  659.0Hti 
'rhel'mnmeter case, pocket. \V. A. Randall . . . . . . . .  f;'S8.!l!-IS 
'l'hel"lIlometer. oven. \\T . \V. Braley . . . . . . . . . . . . . . . .  6.1.'�.827 
Thil l coupling . .  1. G. J. Davis . . . . . . . . . . . . . . . . . . . . . . . .  ti5B.7fi2 
'J'hilJ couplill,!!. '1'. Near . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.8S�1 
Thil l  COl1plill/.!, W. K. Pendleton .. . . . . . . . . . . . . . . . . . .  6.�!l,(Y.l9 
'J1bill couplin�. C. H. Rastede • . . . . . . . . . . . . . . . . . . . . .  658.804 
Thresbing machine cylinder, \Y". H. & J. Butter-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659,132 
Tie. See Hailway t ie. 
Tile manufacturillglmachine, lole�cb & Polte . . . . . .  658.791 
Tire fastenin�. pneumatic . •  1. A. Berger . . . . . . . . . . .  6.)8,750 
Tire vnlve. pneumalic, \V. J. J.loyd . . . . . . . . . . . . . . .  65H.OSJ 
Tire valve. pneumatic . . J .  A. Spencer . . . . . . . . . . . . . .  658.874 
Tool, combination. iI·. C. Englehardt . . . . . . . . . . . . . . .  ti5!t05fi 
Tool. combination, C. Holsclaw . . . . . . . . . . . . . . . . . . . . .  659.147 
Tootb. artIfiCial .  C. Heillillghans .. . . . . . . . . . . • • . . . . . .  f).�9.0;{9 
'rowel holder. R. H. Born . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f).�fi. l64 
'['oy horse. M. Flick . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . .  659.0ti0 
'rrace lock. '1'. J. Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . . fl5U.Ofia 
Traction engine, H. i\t. Ash . . . . . . . . . . . . . . . . . . • . . . . .  6.;9.120 
I)'ree protecting compounct. J. Lambert . . . . . . . . . . . .  f),58.Uf13 
1'l'estle. collapsible. J;�. J .  Me�sin!!. . f).�H.m5 
'l'ripoo head. ;l,lorrell & :McNaughton. . . 6OS.nOS 
Truck. car. G. 1. Kin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H58,786 
TrUCk, combined barrel and bag. C. F. Simmer-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;;;�.I08 
Truck; stove. G. W. Cburch . . . . . . . . . . . . . . . . . . . . . . . .  ti5f1. 1a:3 
'l'russ. ilerninl. .1. F. Kampf . . . . . . . . . . . . . . . . . . . . . . . fi5..'UI89 
Tune sheet feeder. J. Wellner . . . . . . . . . . . . . . . . . . . (�58,885 
'1'ype grab. A. Dow. . . 1158.B44 
�'vpewntlnA' machine. B. C. St.ICkIlPY . . . . . . . . . . . . . .  658,g3l 
'l'ypewriting machine feed attachment, J.1�. P. 

Gorin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi58.946 
Utensil handle. �'. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  fl58.H92 
VAlve. T. Clancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658.975 
Valve apparatus for hydraulic presses. J. Jacob. 

sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  .. .. . . 658.91;:) 
Valve. Circulating . •  T. Collis . . . . . . . . . . . . . . . . . . . . . . . . 6;:)9,O,j() 
Valve for �team pipes, self·closing, Churcbouse 

& Benedict. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65g.lR4 
Valve. hydrftUlic, H. W. Kimes . . . . . . . . . . . . . . . . . . • . .  6.5!J.Gal 
V!llve operatinjl mechanism, Taylor & Small . . . . .  6.�9.00.-1 

���?�li:�C ��. �'����Wrake:: : :  : : : : : : : :  : : : : : :  : : : : : : :  �1�� 
Vehicle hr:tke. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65Sl,13fi 
Vehicle brake. automattc. H_ Paden . . . . . . . . .  _. _ _ _  . 658,799 

(Cont'inuoo on palle 1139) 
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Works. Camden. N. J. THE ESTERBROOK STEEL PEN CO. 26 John St.,  New York. 

Napoleon's 
Secretary 

was once two miuutes late. He 
stammered out all apology that his 

watch was wroug. 
"Theu sir." said Napoleou, " You 

must get a llew watch, or I must get a 
new secretary." 

Do you hold a position of responsihility 
and trust? You have no moral tight to 
trifle witb time. Carry one of the 

':A.ccu rate-to-the-Second " 
DUEBER-HAMPDEN WAT C H E S  

and you can always be 1'011 time." 

Let us send you our Guide to Watch Buyers. 

DUEBER - IIAMPDEN WA Tell WORKS, 

�'be Perfect 1-12tb High Angle Homo. 1m. Objective, $3(].OO. 
Special price to College •. 

Canton, Ohlo_ 

Send for Micro. Bargain List CITY 
No. 12. OD 

Wil liams, Brown & Earle, 
Dep't C.  Philade lphia. U.  5_ A_ 

C R A N T  T O O L  POST C R I N D E R • • • •  
Very useful in tool rooms and macbine shops 

I _ where the quantity of cylindrical grinding 
will not warrant the purcbasinll of an expen-

- sive universal grinder. Experimental Work, 
S{Jecia) 'l'oOILModels, etc. Address 

GRAl ' 1.' l\1} G. co., 1 8., John Street, Bridgeport, Conn. 

L I GHT MANUFACTURING &£XP£RIMENTAf WORK 

A-SH!£TMHALSTAMPINC. - PUNCHES & DIE5_ UTOMOBILE5 ANO PART5 roR SAMt. .sPECIAL MA CHIN£R Y_ INQUIRllS SOlICITE.D 
OTTO KONIG!>LOW- 4!) MICH IGAN 5T CiLlVELAND,O. 

Tool Topics Tersely Treated. 
There is no book in the world devoted exclusively to the description and illus
tration of tools for all trades ex;:;ept the thoroughly up-to-date and improved 
edition of 

MONTGOMERY & CO'.S TOOL CATALOGUE. 
It is a handy book of ready information about every known tool and has a copious 
index for reference. Pocket size. Sent free by mail for 25 cents. 

MONTGOMERY & CO., 1 05 FULTON STREET, NEW YORK CITY. 

FOOS GAS and GASOLINE ENGINES. H:r!� �g�er 
HIGHEST GRADE ENGINES F"OR ALL POWER PUR POSES. 

Lal'gest Exclusive Gas Engine Factory in America. 
"F.ngines heJd in stock in principal cities for quick delivery.' 

SEND FOR OUR NEW ILLUISTRATED CATALOGUE �. 
FOOS CAS E N C I N E  C O . , STATION A, SPRINGrIELD, 00 

Using Natural Gas, 
( 'oal Gas. Producer 
Gas, and Gasoline di
root from the tank. 
1 to 40 H. P .• actual. 
The Springfield 

Gas Engine Co. 
21 W. Washington l:lt 

Springfield, O. 

Prices $ 1 6 0  and up.  Send lor Catalogue. 

A BIC I NCOM E  Can be madE:! GIVING PUBLiC ENTERTAINMENTS 
inChurches.Halls.andTheatres with MOTION PICTURES 
the new Grapho-Ampllphone, 
MUSICAL and Talking Combination and Panoramie Bfere

�GO to e300 Pleasant em. 
and any man can 

them. COMPLETE OUTincluding large Illustrated 

. t;!;k�::;Dfn:���J�f;�)b��ibS��� ness gUIde. etc .. '39.50 and up. Most interesting and sensationa.l. subjects. j�st out. Will be sent C.O.D. subject to examInation. Wnte for catalogue and eopie8 or leUers from exhi bitor� who are iWiKING BIG MONKY with ouroutflt&. 
BNTERTAIN1UNT SUPPLY CO_ Dept_ AA.56-58 5th Aye. CIUC.l.1l0 

0- Agents want.ed in foretp;n countrieB_ 

Stock ilizeB 14 to 22 foot. 
Safe, Reliable and fully guaranteed. 

PIERCE ENGINE CO., 1 7  N. 1 7th Street, Racine, WI, 

AUTOMOBILE MECHANICS 
z::z..,., 

Up To Date and a Little More. 
N. Y _ AUTOMOBILE SHOW NUMBER Nov. 8. Engineers, Specialists, Skilled Users 

will contribute_ 80 to 100 pages. Larger and more valuable than Steam Boiler 

and Explosive Motor numbers_ Price 25 cents-stamps or coin. Subscription, 

beginning with and including this number, $2.00 a year in advance; foreign, $3 _00. 

TH E HORSELESS AC E, 1 6 0 Nassau St. , New York. 
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olfers the greate3t opportunities tur ad
vancement Lo·day. We can teach auy one 
at bome by mail to 

Becolue an Elecu'ical Engineer 
or to learn Electric Rail ways, 
Electric Lighting, Telephony; 
�l��h:�r��

a
b

l
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n
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Edison endorses our Instit.ute. 
Fit yourseIt to start in a llew pro-
fe

����re a�g;. b�;;.eIf:.;�a.Iliuswated 
book, €'11titled. "Can I Become an 
Elecf;)'icaL El'I,qinee'l' 'j ') 

....... . 'IIIIIIU ..... "II'IIIIII .............. , 

I F YO U R  SALA R Y  RAISED 8' 
BY H O M E  STUDY . 

I R�o�L��T�P�A�!HIP I I I N Electrical , M.chanical,Ma�in., EN GIN [EAI N G Stationary or Locomobve 

American School of Correspondence, Boston, Mass. 
• 11111 .......... 11 

Cb� £igbtning £alculator 
'l'be New 
and only 
Perfect 
:-�d

d
l:?Jt 

'culating 
Machine. 

to 
Does 
Away 
With 
Head
aches 
and 
Brain 

Patent appli(:d for. }-'utigue. 
� If Nol Satisfi ed, Relurn It and � 
� We W i l l  Ref und Your Money. ..... .. 

'l'he illustration shows one-third size of tbe J.Jightnint! 
CJ lcuJator. It will add any number of columns of figures 
one. two or three c"lumns at a time with perfect ac 
��I�!�1e !�J����;��

e,
�������tso�

r
�

i
��:,
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brain labor IS ach'ieved by  this ingenious machine. 
-+- H l!: AD 'L'HI,,; ! -+--

Oio'FICK PENNSYLVANIA RAILROAD CO. 
NEW YORK CITY, June 20, I!lOO. GIi:NTLKMEN :-The Calculator r�ceived yest�rday and am greatly 

pleftSed with the results of the Iitt l� wonder. You will  hear from m'e :I.,..:.:'Iin in the near future. Yours truly, JOHN B. POST. 
m�c
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one of these 

T H E  BOOK· KEEPER P U B .  C O . ,  Ltd .• DE TROIT. M I C H .  

For t>very out.door purpose the new electric light, 
C LO V E R  L E A F  LA M P  

is the best. Wind anf! water proof. Cannot blow 
out. Best for carria�e�, aUlomobiles, yachts, boats, 
etc. A strong. saft" and handsom� lamp-easily 
�fn�����!

i
�:�h�

n
}��'\ J\?�lS�r 

l
�i�Piloll��.

ill 
J�\":m�k�: 

no greaee, no smell. Price, with 3"-cell battery, t15. 
AlIlerleu.n Electrlcul N o\"(�lt.y ,& �lfg. Co., 

255 Centre Street. New York. 
'Vrite for 1900-1901 Catalogue of Electrical Novelties. 

There ![e Two classes 
of farmers in the country--those who read 
HOARD'S DAIRYMAN and those who dOll'\' 

Tbose who DO read HOARD'S DAIRYMAN 
are the prosperous, intelligent, energetic kind. 

They wouldn't appreciate it if they were the 
other kind. 

They buy everything that any other farmer 
does-because they are FH.rlner8 first and 
dairytnell afterwards. 

That's why HOARD'S DAIRYMAN pays adver
tisers so extremely well. 

HOAR.D'S DAIR.YMAN, 
.m Ft. Atkinson, Wis. 

Electrical Scientific Novelties. 
Model. of 
Locomotives. 
Railways. 
�����,

o
:ic. 

Safe, 
fractieaI, 
Durable. 

THE CARLISLE & FINCH CO., 
233 East Clifton Avenne, Cincinnati, Ohio_ 

N GUN CA'l'ALOGUE now READY. 
E 'ViII be mailed on receiJlt 

W ot two-cent staulp. 
THE H. & D. FOLSOM ARMS C O . ,  3 1 6  B'wav, New York. 

�8u U S E  G R I NDSTONES P 
Lf so we can supply you. All sizes 
nUBlll f e d  and I I J l I I I Uli li fed.  always 
kept in stock. R�mem·,Jer, we make n 
specialtyof selecLing' stones for all spe
Cial purposes. 'Hr Ask f01' catalo(f'Ue 
The CLEVELAND STONE CO. 

2 d  Floor. Wi lshire. C l eveland , O.  

��Y Make Rubber Stamps ? 
th���;:�vel�

r
!�a����

e
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S
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e
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Chicago. Simple process. Large profits. Circulars free. 
Barton Mfg. Co. ,  Dept. A. 338 B'way, New York, U. S. A. 

I 
" Hawkins '  New 1 9 0 0  Catech ism" 

OF THE STEAll! ENGINE. 
P R I C E ,  $ 2 . 00.  

Postpaid to  any address. A Jlractical book on 
engine running, valve settin,:!, etc. Strictly up
to-date. Money refnnded if not satisfactory. 
THEO.  AUDEL CO.,  6 3  FiliI> Ave .• New York City. 

- C . L . H O LDEN 
5 1 3 3 &  BtACI1'Sl. PHILADE�PHIA PA, 

REGEALEir ICE MACH INES 
SEE 'f" .s T  PA4E S(IENTlflC, AMERICAN 'SlPT. 2 1 39'. 

Vehicle, ice or snow, L. Olson . . . . . . . . . . . . . . . . . . . . . .  658,861 
Vebicle, mo(.Or, C. A. Lieb . . . . . . . . . . . . . . . . . . . . . . . . . .  65:),078 
Vehicle. spring motor, W. 'Veiner .. . . . . . . . . . . . . . . . .  65U.18H 
Vehicle wheel. S. �weeney . . . . . . . . . . . . . . . . . . . . . . . . . .  658.879 
Veloci�ede br(Jke. Dring & Mitchelmore . . . . . . . . . .  65\J.1a8 
VelOCipede clriviug g�ar, \V. H. Hirst . . . . . . . . . • . . .  658.S!)(; 
Velocipede saddle, K J. Day. . . . . . . . . . . .  . .  . . . . . .  65U,OM 
Ventilator. See Door or window ventilator. 
�O;!!�� rg�g��l� 

.
. � .. �t��:·�.I�: : : : : : :  : : : : : : : : : : : : : : : �:iM 

Waj.wn box �upporl. Warren & Smithson ... . . . . . . .  65S.U04 
� :fi��o��.m g:'U�ei���

e
�O�' <t�I�f3i·lig·�·.· i-i: . i{Ose'li� 658.U;n 

baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'i8,&i8. 658,Sb"'J 
Wasber. See Bottle washer. 
Watc.case opener. Campbell & Prescott . . . . . . . . . .  {i.�!t.().tn 
Water closet covel', M. }i-'iscbel' . . . . . . . . . . . . . . . . . . . . .  658.H82 
Water heater, }1'. Schitferle . . . . . . . . . . . . . . . . . . . . . . .  G;)lj,9ti3 
Water to tanks. means for automatically supply-

ing, \V. K Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . li:> U.015 
Water tube boiler. J. l. 'l'hornycrolL . .  " . . .  G5U.OO5, 1X)9,OOO 
Water wbeel. M. A. HrowlI . . . . . . . . . . . . . . . . . . . . . . . . .  609,129 
Wax t.apers, cOlUposition uf matter fO�· • .i. Cra.-

veri. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658,977 
Weldillg and temperint! compound, M. C. lJean .. 1X)i),055 
Well bucIwt hoisting' device, H. H. Simmons . . . .  658,Si1 
\Vheel. See AtllOmobile 111otor wheel. Vt hicJe 

wueel. Wat·er wheel. 
Wheel. H. Liebertbal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G58.H20 
Whiffletree hook. M. U. Alm/luist. . . . . . . . . . . . . . . . .  ti58,822 
Wind wheel regUlator, automatic. BruHS & 
wil��g��dl��i·cK·iniloil": · · ·  : : : : : : : : :  . .  : : :  : : : : : : : : : :  �:b�� 
\Vindow bead fastener, adjustable, H. B. Ives . . . .  659,()(iS 
\,yindow, revenuble balance, H. K. Whitner . . . . . .  ti58.S18 
Window screen, Cyr & Austin . . . . . . . . . . . . . . . . . . . . . .  n&8.978 
Window. swingill!!, H. K. Whitner . . . . . . . . . . . . . . . . t).J8.h80 
\Vire fabric, \V. R. BOwlllan . . . . . . . . . . . . . . . . . . . . . . . .  t-j;j�'.12Ii. 
\Vire post. A. '1'. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {i.58.8S!.l 
\\' ire stretcher, A. C. Calhoun . . . . . . . . . . . . . . . . . . . . . . 658,759 
Wrench. tiee Pipe wrench. 
Wrench, \"1. D. Bechtel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  658,749 
\'V rench, O. n. McMurray . . . . . . .  , . . . . . . . . . . . . . . . . . .  659,0'..10 

DESIGNS. 
Abdominal band. A. I\L Kauffman . . . . . . • • • • . . . . . . .  33.:{20 
Ax. G. ZuRli)ach. . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  3:l.�87 
Badge. A. W. Adcock . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  :�'l,276 
Hadge. A. C. Messler . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  X;:).�77 
Badge. [-t. D. SchaIJer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :{:�.275 
:�i;�I�l�

l
�i�cJ:·.�: �':?���·rt·Y : : : : : : : · : : : : : : : : : : : : : : : :  ��.�;1 

Chair spindle, H. \V. Boleus . . . . . . . . • . . • . • • . . . . . . . . . .  :-):�.XJ:{ 
�l���e�

a
��,\,�j .��'.�?���ri��� . : . : . : . : : : : : : : : : : : : : : : :  !f:1:��� 

Desk. G. B. Meleney . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  :l:l,all 
Disb. W. H. Grindley . . .  . . . . . . . . . . . . . . . . . . . . .  :;:;.280 
DISh, covered, W H. Grllldley . . . . . . . . . . . . . . . . . . . .  ;{;-{'281 
Dish. covered, J. SInter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;).�.282 
�lectric switchboard, J. i\1. Creamer . . . . . . . . . • . . . . . .  3:�.:iO;{ 
Game board, J. J�. l:lobertson, Jr . . . . . . . . . . . . . . . . . . . XX.:{lti 
(jame table, J. D. Freese.. . . .  . . . . . . . . . . .  . . . . . . . . . . .  . X;{.:�I;j . Hat. band. W. Koenigs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;{."{,XI!J 
],l1mp tlxtur�. C. R. Gillett . . . . . . . . . . . . . . . a;l.28� to ;];\,2:11 
Lantern. F. E. Libenow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;{;i,2� 
Lavatory slab. H. Hornbostel.. , . . . . . . . . . .  . . . .  . . .  ;->3.:-;00 
Lever, jacquHrd. O. W. Scbaulll . . . . . . . .  , . . . . . . . . . . .  ;;:�.2!J5 
Levers. arm member for jacquard. O. W. Schau Ill. ;);;,2fJli 
Levers. yuke member tur jacquard. O. "V. 

Scbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :i:1.297 
�l��lru��\!a�h��· J':8��L: : � : : : : : : : : : : : : : : : : : : : : : : : : : : :  �ttl� 
Pipe couplinJot, H. G. 'Tbompson . . . . . . . . . . . . . . . . . . . . .  a:�,X07 
Plate. J. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il3,�S.\ 
Power packing and dispensing box, Eo _K Clem-

ent. . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3;:.�84 
Registers. defiecl or for wall. J. S. Lowry . . . . . . . . . . .  aX.HU9 
SHct irun, G. H. Di�p() . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :{.'-{,28fi 
Sewing macbine frame or bead, W. J. Stewart. . . . .  S.·lXI2 
:;kirt protector. A, W. Stoekley . . . . . . . . . . . . . . . . . . . . .  XX.:l21 
Spectacle clamp. rimless. F. A. Stevens . . . . . . . . . . . . .  3:l,2i8 
Spoke arm, Splil pul1ey. O. 'Vollellweber . . . . . . . . . . .  3X,2H9 
.stnirc�l se, corner piece for. H. C. Burk . . . . . . . . . . . . .  B."-3,� 
Bwve, cookin!!. King & Kennedy . . . . . . . . • • • . . . . . . . .  xX,:·no 
�tove. beating. Killg &. Kennedy. . . . . . . . . . . . . . . .  :�3.XI1 
�wilCh cap lining. G. B. 'rhomas . . . . . . • . . . . . . .  33.304. il."{,;-)()5 
Tire. A.  Ducasbie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3:{.:1U2 
'rlres. valve case for pneumatic, E. W. McCaslin . . 3.3,:1(1l 
Tronsers haug-er. M. A. Heimann .. . . . . . . . . . . . . . . . . . .  :{;;.294 
Valve casing, J. D. PerklllS . . . . . . . . . . . . . . . . . . . . . . . . . . .  li3,OO6 

TRADE MARKS. 
AlkalOidS. Chemische Fabrik Guestrow . . . . . . . . . . .  35,181 
Antiseptic. Ol"ielHa Chemical Company . . . . . . . . . . . .  B5.18O 
Badges, but.tons. and pillS. Stein & Langlos . . . . . . . .  ;);").170 
Bakin!! powder. Brice & Company . . . . . . . . . . . . . . . . . ' . .  35.1:-() 
Bathing liquid. medica.ted, G. Buckle . . . . . . . . . . . . .  35,200 
Belt cleansing comJjound, macbiuery, A. Stockum M.UI5 
Boots and �hoe�. Pray-Small Company . .  . . . . . . . .  35.165 
Boots and shoes. certain named. Cross & Tucker . .  35.1t�� 
Boots and shues. leather, C. B. \Vhitcomb . . . . . . . . .  :�. ]fi2 
B()ots. shoes. aud overshoes. I. J.evinstein . . . . . . . . .  35,1f>6 
Butter or substitute for buu,er, H. J. Bigelow . . . . .  :{5.188 
Canned gOOds. Adam Roth Grocery Company ... . . .  35.191 
Canvas. A. Wolf . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  a5,15i 
Cigarettes, \OVells· \Vhitehead 1'obacco Company . .  :15.HI-l 
Ci�ar�, W. Roucher.. . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . .  35.19:{ 
Coat pad�, Phoenix Coat Pad Company . . . . . . . . . . . .  35.158 
Cure for certain named disenses. A. Karczewski . .  35,178 
Disinfectants, Moore Chemical and Manufactur. 

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.119 
Electrical applianp.cs, certain n.amed, Westerll 

Klectrical Supply Company . . . . . . . . . . . . . . . . . . . . .  35,2()1 
I!'ish itl hermeticall y  sealed tlBS, Alaska Packers 

Association. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.1� 
Leather. cert.ain named, Bittel. Tepel & Company :{5,l0�1 
Liniment, 1\ Milburn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  05,176 
Musical instruments. certain named, Aeolian 
Nu t�?t��

a
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Nuts and tubers, Chicago Nut !I'ood Company . . . .  R.�.189 
Paste. J. �'. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :.;,196 
Percussion caps. metalliC, L. von Rague .. . . . . . . . . . .  !{:).201 
Powders. talcum and tooth, L. Mayer . . . . . . . . . . . . . . B5.J97 
Remedy for certain n�med diseases. L. (jerstle . . . .  35,177 
Road building machillery and supplies, Acme 

Road Macbinery Company . . . . . . . . . . . . . . . . . . . . .  :�.205 
����:; ���:s �ft�
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pany. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!),lf)7 
H.ulJ:s. Firtb CHrpet Company . . . . . . . . . . . . . . . . . . . . . .  35,155 
Sheet. metal structures. expanded. International 

Metal Lath Company .. . . .  , . . . . . . . . . . . . . . . . . . . • . . .  35.2().'1 
Shoes. certain named. \Vichert. & G�1fdiner . . . . . . . .  35,164 
Skins and leather. certain named, J. P. Matltieu 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,100, ;];,.161 
Sugar syrups. J. D. HalZe & Company . . . . . . . . . . . . . . .  :;';,\86 
Syrup, Adam I,yle & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,185 
Tea. J. A. Matt.bew> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,184 
Thread, linen and cotton, LandiS Machine Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :15.156 
Toilet article, certain named. A. Mayer . . . . . . . • . . . . .  35,198 
'rollet articles. certaill named. H. K. Huck . . . . . . . . .  35,199 
'1'onic. A. R. Asbby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,182 
'l'urqu()ise. A merlcan. L. Tannenbaum & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,169 
VehICle pedals, Cycle Components Company . . . . . .  35.202 
Veterinary remedies, Wrieht & Hills . . . . . . . . . . . . . . .  3.::'.175 
Vinet!ar and pickles, P. Donaldson . . . . . . . . . . . . . . . . . .  35,187 

LABELS . 
" Chosen Few." for canned fruits. J .. ipscomb, 

Spei"bts & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,802 
.. Gerbert,'s Celebrated \Vorcestersbire Sauce Globe 

Brand." for sauce. R. Gerbert. . . . . . .  7.803 
" lwanta." for ginger ale. O. I •. Ormsby . . . . . . . . . . . .  7.805 
.. Premo." for soap. Natiollal 80ao '"'Yorks . . . . . . . . .  1.801 
. . Nodoubt," for coffee, W. I! .. Mcf.auJlhlin . .  . . . .  7.804 
" Halston Barley Food." for barley food. Robin-

son-Danforth Milling Company . . . . . . . . . . . . . . . . . . .  7.808 
•. Ralston Broakfast }1"o()d." for breakfast food, 

RObinson-Danfon MillIng Cotllpany . . . . . . . . . . . . .  7.807 
" Silk lI'ibre Bond." for st.ationery, Ph. Hake 

Manufacturine Company. . .  . . . . . . . . . . . . . . . . . .  7.8(X) 
H Trimble Cigar," fur cigars, Huxbaum Brothers.. 7.806 

PRINTS. 
U Gipsy Fortune Telling Game Card," for a game, 

McLoughlin Brothers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26G 

A prinrp.d copy of the specification and drawin� of 
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10 cents. In ordering please state the name and number 
of tbe natent deSired. and remit to Munn & Co .. 3tH 
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ere 
Cannftian patenf!i may now be obtained by the in· 

ventors for any of tne mventtons named 10 the fore. 
/lZoing hSL. provided they are simole. at a cost of $45 each. 
Tf ('omph�A.ted the COAt will be ·n. little more. For full 
in�truct.ion8 address Munn & Co .• 36'1 BroA.dwIlY. 1·; :7f 
Yon;. O�ller forei;\n patents lIlay also be ODtalllO<:. 
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NEW PLATE S  THROU GHOUT 
Now Added 25,000 NEW WORD S ,  Phrases, Etc. 

� 2 3 6 4  Pages � 5000 Illustrations 11i!1it!11 
Prepared under the supervision of W. T. Harris, Ph.D., LL.D., United States 
Commissioner of Education, assisted by a large corps of competent specialists. , .. :-r.r.:<,."" 

T H AN EV ER F O R  G EN E RA L  
Also Webster's Co.llegiate Dictionary 

" First class in quality) second class in size. " 
-�===== 

I F  Y O U  S H OOT A R I F L E  P·j.stof. or Shotywn. you']1 make a Du]I's 
Eye by sending three 2c. stamps for 
the IdeaJ ·H wnd-book "A." 126 pageR 
FltEE. The latest Encyclupedla of 
A'tn/s, PO'lvders, Shot a,nd Bullets. Men
tion SCIENTIF I C  AMERICAN. Address 

CO., NEW HAVI;N, CO>lN ..  U. S. A. 

I N V E N T I O N s  P E R F E CT E D. 
Accurate Mod e l  a n d  Tool Work. Wrile f o r  C i rcul ar. 

PAR S E L L  & WEED. 1 2 9 · 1 3 1  West 31st St .• New York. $75 Month and Expense8; no experience 
needed ; position permanen�; st;lf-seller, 
l-'1<�ASE MFG. ( 'O., Stut'11 IO.Clllcmnatl. O. 

NOVELT IES & PATENTED ARTICLES 
Manufactured uy Contract. Pnnching- Dies. Special Ma
cbinery. }-:;. Konig-slow & .Bro .. 181 8enecaSt .. Cleveland,O. 

,V A N'rED fur Export to Germany. Standard RolI
Top Desks madH by tru�twol'thy manufncturer. Apply 
to ERS'.rm RHmIN. Eisschrank Fabrik, Mehlem a. Hllein, G ermany. 

i���� ) TYPE W H EELS� MODELS t..'EXPERIMENTAL WORK_6MAlllMtHlltERY NOVELTIES &_�. NE.W "t.D .5TEI"tCIL WCR�S IQO "AaSAU 8! N,Y. 

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

E. V. BAILLAR D ,  Fox B l d g . ,  Fran k l i n  Square, New York. 
EXI,e,·t I\lodel illakinll'_ Eslablisbed lRfW. Wm.Traut
man, Proprietor Chicago Model Works, Chicafo� HI. 179 
E. Madison St. Write for catalogue of Mode Supplies. 

'AMOU R & Ll TLEDALE MACHINE CO. 
1 3 0  W O R T H  ST . . N E.W Y O R K .  

PATT E R N  A N D  M O D E L  M A K E R S .  

T U R B I N ES ;ar Sen,l for Circular "lll." 
J A S .  L E F F £; L  & C O  Springfield, OhiO, U. S. A. 

PATENTEES ATTEN'.rJON ! Experimental wOlk G R I N D I N G  M I LLS ��Ra��� :�t��P��: a
�;rxd� s��:v D'dJri:�v�j"��r�n �t��.J'i�c��rk. versa1 Eccentric Mill. Address J. �. & G. F. SIlUi: 

SON, 2S Rodney Street, Brooklyn, N. Y • 
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liberal. H. F. DKTERDlNG, Commerce, Mo. 
PATEN'I1 can opener; l ifts the entire top of can off. 
Unit\1.���tfit�S1r.
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invention is probably p;).tentable. Communica· 
tions strictl:v confidential. Handbook on Patents 
sent free. Oldest ag-encv for securing- patents. 

Patents Utken t,hroug-b Munn & Co. receive 
speciaL notice, wiLlwuL charg-e. ill tbe Sci�ntific Jlm�rican. 
A handsomely iIlustr;lted weekly. Largest cir· 
culatlon of any SCientific journal. 'l'erms. $3 a 
year ; four montbs, $1. Sold by all ne-wsdealers. 

MUNN & CO , 36 1 BrOadway, New York 
Brancb Office. 625 F St .. WasbingtOn, D. C. 

I N V E N T I O N  S l!e
o':I�

p
;j�'Si����?<

l 
Designing SJlecial lllacbines and Drangbtiu::;. 
KAY & GRAEF Associated Engi neers, 2 5 3  B'way, 1'< .  V .  

AUTO M O B I LE TRA NSMISSION.  
Best variable speed device. Write for catalogue. 

EJIPlltE lUOTOR WORKS, 898 Wasbington St., Buffalo, N. Y. 

WAN'rED.-An experienced mechanical draughtsman, 
capable of designing hOistillg machinery; technical £Tad· 
uate preferred. State age, experience and references. 
Address, AmerICan Sbip Windlass Co., Providence, R. I. 

GAS ��fJ GASOLINE ENGINES 
WAT E. R  MOTOR..& 

BACKU� WAT t R MOT R C O .  NEWARK N J.  U 5 A 

Exper imental & Model Work 
Cir. &; advice free. Wm.  Gardam &Son.45-51 Rose St  .. N. Y. 

ri3J SAVE ON E-HALF YOUR FUEL .�!:t We Tell You How. 
R�ci.esle.r Radiator Co. 26 furnace St. Rochesler,N_Y. 

FOR SAL E.  -��
c
�

i
���:�fw�rr:��r:p�3.n'P���g 

owners not active nor conversa.nt with the business. A 
thoroughly capable man who would know what. and bow 
to manufacture, with som� capital, can buy this plant 
� Ae

¥E),i�M
e
w�· llt���

s
�O., Watertown, Wis. 

S 3 0 S Sendu.youradd ..... a ay ure and w e  will ,how you 
how to make '3 a day 
alJsoluklly sure; we 

. fllrni!';h th� work and teach you free, you work in 
the locality where you live. Scud us your addrt>ss and we will 
explain the business fully, remember we guarant.ee a clear profit 
of *3 for every dRY's work,absolutely sure. Write at ollee. 
BOY.A.L M.lNU .... ,j,CTURING CO., 80:1:354, Detroit; lIlith. 

TEL£GRAPHY taugU thoroughly. Total Cost, Tuition fteiegraphy and type
writicg'J. bourd anti room, 6 month8' courMe .�2 . . :an 
be reduced one-half; a-rent demond for operator�; school 
organized 1814. Catalog free. Dodge's Institute, Talparal"o, Ind. 

R E A DY O CT O B E R  20. 

T�E PBOG6ESS OF INVERTlOJ .$ 
.$ IJ THE JIJETEEJTII CEIIUBY 

By EDWARD W. BYRN, A. M. 
LAR G E  OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. P R I C E  $3.00 BY MAIL.  POSTPAID TO ANY COUNTRY 

IN T H E  WORLD. HALF R E D  MOROCCO. G I LT TOP, $4.00. 
Readers of tbe SCIENTIFIC AMERICAN are aware to what extent it has .devoted Itself for more than balf a 

century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate 
the  completion of the nineteenth century its publishers are about to bl ing out a scholarly and interesting volume 
which will present in concrete form the t!reat SCientific and enldneerin� achievements 
of the century. 'rlle chapters give a most comprehensive and coherent account of 
the progress wbicb distinguishes this as the " golden age of invention," resuiting in 
industrial and commercial developmellt whicb is without precedent. A chronoloElical 
calendar of the leading inventions is une of the important features of the book. enab .. 
ling the reader to refer at a glance to the inventions and discoveries of any particular 
year. 'I'he book is printed witb l arge type, on fine paper, and is elaborately illustrated 
by 300 engravings and is attractively bound. 

Every reader of the SC'IENTU'JC AMKRICAN should possess a copy of this unique 
and timely publication. 

'l'be following is a brief Table of Contents. Chapter I-The Perspective View. 
lI-Chronology of Leading Inventions of the Nineteenth Century. UJ-J'he Electric 
'l'elegraph. IV-The Atlantic Cable. V-The Dynamo and Its Applications. VI-·The 
ElectriC Motor. VU-The ElectriC Light. VllI-'l.'he '1'elephone. IX-Electricity, 
Miscel1aneous. X-l'be Steam Engine. XI-Tbe Steam Railway. XII-Steam Navi
�ation. XIII-PIinting. XI V-]'be 'l'ypewriter. X V-The Sewing Machine. XVJ
'l'be R�aper. X VII-Vulcanized Rubber. XVIII-Cbemistry. XIX-Food and Drink. 
XX-Medicine, Snrgery and Sanitation. XXI-The Bicycle and Automobile. XXlI
Tbe PbonolZrapb. XX Ill-Optics. XXIV-Pbotography. XXV-The Roentllen or 
X-Rays. XXVI-Gas LightlnlZ. XXVII-Civil Enllin-eerin". XXVIII-Woodworking. 
XXIX-Metal Working. XXX-Fire Arms and Explosives. XXXI-Textlles. XXXII-Ice Machines. XXXIlI
Liquid Air. XXXIV-Minor Inventions. XXXV-Epilogue. 

A full Tab/.e of Contents. with sampl.e.., oj illustrations, is now ready and will be sent free to any address, and 
tluJ book will be ready for distrilmtion October 20th. 

M U N N  c!r, CO . ,  Publl8her8, Scientific American Offioe, 36 1 Broadway, New York. 



Comfortabl e Safetg 
Is the paramount 
feeling wben en
joyiI:!g a speedy 
ride In a 
WI NTON 

MOTOR 

CAR RIAGE 
It  is  easily opera
ted find controlled 
even by a novice. 

Price 81 ,000. No Agents. �St�re�re�tdu�a�l� 
really the moat economical machine on tge market. 
Clean, nOiseless, al ways reliable. Hydro-Carbon system. 
THE WINTON MOTOR CARR IAGE CO.,  Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 

A U TO M O B I LE 
E X P LOITATION 

PATE NTS 
COM P A N Y. 

UNnERTAKES :-Tbe manufacture of Automobiles and :r'ilotor
Cycles. The examination of Automobile patents. To enlist capital 

}� �rli�lsli!£1S���;:c
i
i����t

i
��s. make thoro�lgh examillati?l�s of 

patents. Experts to test motors ,and a\ltol�lolHles. Opportllllltw� to 
lIlventors to prt'st!nt properly their prOposItIOns to concerns wIlhng 
to considt>r llnd to undertake the same. P U JUJU ASES :-All meritorious patents, licenses and inventions 
rt!lntinj!' to motor-cycles, motors, gears, automobiles and tht>ir parts. 

f. B. HYDE, Secretary. 21 \VnuuJU St., .Ncw York. 

CHARTER ENGINE USED :vNYA�yLAbENE 
FOR ANY PURPOSE 

FU�L-Gasoline, Gas, Distillate 
Stalionaries, Portables, Engi nes and 

P u mps. Hoislers � State Your Power Needs 
CHARTER GAS E N G I N E  CO.,  Box 148,  STER L I N G ,  I LL. 

Instrum�nts of Pr�tiSion 
for ARCHITECTS, ENGl. 
NEERS and SURVEYORS. 

We are manufacturers of 

LeveIS' �. 
Transits, 
Surveying 
Compasses. 

'llhrough many years experience we have so improved 
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curacy and workmanship. iI'ii"" Write jor owr lavishly illustrated catalogue. 
KEUFFEL & ESSER CO., 1 27  Fulton St.,N ewYork 

BRANCH ES : 
111 Madison St., CHICAGO. 708 Locust st., ST. LOUIS. 

S I All varieties at 10wesL prices. Best Railroad 
lJ:gklc&n�s��fO�rt?�le��Oi;

k
cl���A�

s 
sa1��: � a � S Sewing �lachines, Bicycles, Tools. etc. Savo 

Money. Lists Free. CHICAGO ";<:A LE· Co., ChlCago. Ill. 

US'Il OK.UNS TOOLS "CYCLES_PREYIII 
BY MAIINae.'.N 

p Slilokeless puto
lIlatiG Fuel Stokel 

that is economical. clean. self-feeding and which saves 
boilers and grates. while increasin � the steam produc
tion. It bas long beell sought by !pill-owners and ste�m
ship companies. 'l'be uEing of Boft coal has been decrIed 
on both land and water on account of the di:';L caused by 
tbe black smoke. rrhis is now wholly avolded by the 
new and thoroughly tested machine known as 

The Ideal 
Smokeless Coal Pulverizer 

and Fuel Feeder 
which pulverizes and feeds the coal under coniLitio't}-s oj 
complete COl1tbustion. It furnishes intense and sustaIned 

beat without tile least danger. 'rue 
heat can be regulated at will, just 
Uke a gas jet. No cost when not In 
use. Great saving of mat.erial and 
labor. 'l'.here are no chokers or 
half· burnt coal possible by this pro· 

cess. E v e n  
the ashes be· 
come an al
most impal. 
pable powder 
which is easi
l y  d r a w n  
away when  
necessary. 
The Ilreatest 
m o n e y  and 
Jabor saving 
machine of 
the 19th cen· 
t':!n �R

o
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tories and on 
all s t e a m ·  

boats. Can b e  attached to any boiler without cost or 
change In boiler accessorle •. d=-oo.ft��'t ��� 1;:J!tt:{�Uon. prius ana 

T H E  I DEAL F U E L- F E E D E R  CO • •  
1 64 Montague Street, BROOKLYN, N. Y. 

The)Ou{h's 
Companion 

For Seventy·five Years an Inspiring Influence i n  the Home. 
ISSUED EVE�Y THU�SDAY. SUBSCRIPTION, $1.75 A YEAR. 

New Subscription Offer 
for 1901. 

DHOSE who subscribe before November 1st, sending $ 1 . 75 with 
this slip or the name of this publication, will receive the nine 

November and December numbers of The Companion Free, and 

then the 52 weekly issues of the paper to January I ,  1902 . This 

offer includes the gift of The Companion's " Puritan Girl .. Calen. 
dar for 1 90 1  - a souvenir of rare and lasting beauty. 

F121 

Full Announcement of Contributors and Contributions engaged for the new volume wilt be sent Free to any address with sample copy of the paper containing Sousa's article, " Some Experiences of a Bandmaster." 

The Youth's Companion, • • •  Boston, Mass. 

OCTOBER i3,  1 900. 

More Pleasant than 
Driving a Horse. 
You should own a 

HAYNES·APPERSON 
AUTOM O B i l E .  

These flne autumn 
days will pass swiftly 
by if you 1\.re 
���F��'!����; 
pleasure car 
riages. S c I I 
yonI' bOl'ses 
and stop 
p e u s e .  A 
a u t om o b i l  e 
costs you noth- . lng when not in use. Gasoline system. powerful .eng1l1es, 
strong construction. perfect control. Prospec�ve' -buy
ers, send for our descriptive matter. Iluinedlate de
livery. No agents. 
THE HAYNES·APPERSUN CO" • KOKOMO, I N DIANA. 

Cracks • 

to Floors 
are unsi�htly and unclean. GRIPPIN'S 

l:�t�����:i;�:nc:,�U��;��\�
e
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d
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t 
rious shades, and is tough, elas
tic, adbesive aDd nOD
shrinkahle. Makes tioors 
dirt, cold, R.nd vermin 
r��{ag::���l :b��l 

i
$�� 

¥:�t.
ro�'go�fe�r:e� u a r 

Watches ! Watches ! 

ADD LtESS 
GRIPPIN MFG. CO., 

Lock Box L, 
BLU ES TO N E NEWARK, NF:W YOltK 

Remit by Express or Post Office Money Order.) 

If you wisb to see the latest thing in 
Ladies' Watches, send for 

THE BLUE BOOK. 
Or if you are interested in !lIen's 

Watches, 8end for 

�!�¥.����RESSURE PACKING JESSOP 'S  STEEL F��rf�,!! 
Water and for Excellence in Quality and WorkmanshIp. Ail'. NEW Y O R K  OFFICE, 91 J OHN STREET. Packs equal
ly well for all. THE RED BOOK. 

We will be glad to. send eitber or both 
of these attractive books, free. 

'l'here isno 
fg�r

i
;fil�:�te 

THE NEW ENGLAND WA'l'CH CO" as long or 
withstand as 
well the ac
tion of steam 
heat. 

37 Maiden Lane, 149 State Street, 
New York, � T Chicago, Ill. 
Spreckels Building, San Fraucisco, Cal. 

is obtained from " Witte 
Gasoline Engine. It is 
economical, d u r a b 1 e, is 
sold right and guaran
teed for 5 years. Write 
for catalogue C. 
WITTE I R O N  WORKS CO. 

G utta Percha & Rubber Mfg. Co.. 1 30 Duane St • •  N.  Y.  

Absolutely �eliZl.ble Always 

II e m i n gton 
Typewr iter 

STANDS T H E  TEST O F  CONSTANT SE�VICE 
Wyckoff, Seamans & Bened i ct 

327 Broadwav, New York 

Do You Know there is NONE 
EQUAL to 

AX OLDS 
Gasoline Engine 

$25.00 
pays for this, and thousands are made 

happy hy our address. 
OlDS MOTOR WORKS, DETROIT, M ICH.  

Asbesto 
Metal l i c  

��"'�AU. �_ .. "' . •  �. � Packings 
" WOLVE R I N E "  

Gas and Gasol ine Engines 
STATIONARY and M A R I N E .  

"\¥oIverine" is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en
gineer . .Absolutely safe. Mfd. by S H E E T I N G ,  GASKETS,  TAPE and PISTON PAC KI NGS. 

''ViII stand the big-best pressure for either steam or 
hydraulic work. ;.r Write for samples and pr·ice list. 

WOLVER I N E  MOTOR WORKS, 
12 lIuroJl Street, 

Grand Rapids, Mich. C. IV. TR.lnKl( MilO. CO., (Est 1874), 88 I'earl St .. Boston, U. S. A. 

. B R A K E .  MORROWCOA ST E R 
-,.- -i; .· FITS ANY CYCLE. I 0 0 , 0 0 0 I N  U S E  � ADDS PLEASURE AND SAFETY- A LL DEALERS SELL THEM. 

R IDE 50 MILES-PEDAL O N LY 35. ECLIPSE MANUFACTURING C?, EL��AXN.Y. SEND FOR BOOKl.ET. 

C£he Dupliphone 
A talking machine playing both small and Jarge records. Combines 

two macbines in one. 
PRIVES { f>h�������i�e Dupl�.pboIlC, . - .  _ :11:&& 

The Dupliphone Attachment 
Can be instantly applied to any Columbia Graphophone, 
A. '1'. Grapbophone, or Home Phonograph. By using it, 
Concert or Grand Records can be perfectly operated, and 
running of small records not interfered with. 

Graphophone Dupllphone Attachment $ 1 6.00 
Phonograph .. .. 1 6.00 

IllustTaled Catalogues mailed on application. 
HAWT H O R N E  & S H E BlE M FG .  CO., Incorporated. 

297 Rroadway,;N. Y. Citv, 604 Chestnut St., Phila. 
Horns, Horn Stands, Cabinets and Talking Machines, Supplies. 

Earn While 
Learning 

Your Chosen 
Profession 

Young men aDd women looking for employ
ment should send for our free circular. 
"Support Yourself While Learning a 'Pro
fession." You can become a lUechanical 
Engineer, Electrician, Architect. 
200,000 students and graduates. Establi'hed 
1891. Capital $1.500,000. 

I NTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 942, Scranto n, �_. __ _ 

260 that tellJl an .bout MagIc LaR. FR EE tern8 and Stereopticons-bow to PAC E operate them-how much they oost 

BOOK ;:�:: ':��:��:�������:}:eae� 
McALLISTER .fr. Optld.u, 49 Nassau St •• N. Y. 

ALL STEEL NAIL NIPPERS. 
TilE IUGII'l' SIIAPE AND MAnE 1'41 USE. 
For l i f t i n g  and � 

Cutting I ngrown or _ _ 
. 

Heavy Nails, They � 
Have No Equal. 

� No. 400. like cut, 4!J4 
-

Inches Long. Price. '15 Cents. with Leatber Case. rr- Send jor Catalogue of other lIIan;.cure Goo"". 
E m i l  Forq u i g non Mfg. Co .. 8 3 6  Broadway, New York.  

" PERFECT BRAN D "  
Asphalt Ready Roofing. 

'l'he most durable and 
strongest gravel surfac
ed ready rooftn� on the 
market, r eqU I r e s  no 
painting', and is ' cheap 
and tasting, A n y  f) n e 
can lay it over boards, 
tin or sbingles. 

A lso a full line of our one, two and three ply Asphalt 
and Coal '11ar ROOtiDl!B. 

Write for prices and particulars to 
IWOFING 'DEI'AR'l'MENT, 

T H E  C O R K F L OOR A N D  T I L E  CO. 139 C ongress Street, BOSTON, MASS. 


