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SEISMIC DISTURBANCES AND THE ISTHMIAN CANAL. 
The question of the construction of the I sthmian 

Canal, assuming of course that considerations of a 
commercial and political nature have been disposed of, 
is first and last one of civil engineering. Were this 
canal to be constructed in a locality in which the con­
ditions are normal, the problems confronting the en­
gineer, while they might be more or less complicated, 
would yet be such as any first-class engineer or body 
of engineers could satisfactori ly solve. In planning a 
sti'ucture of the magnitude of an inter-oceanic canal, the 
stability of terra firma, as such, would be one of the 
axiomatic assumptions upon which the whole work 
would be laid out; and it is certain that W;ere it end­
denly discovered that the very earth itself was liable 
to violent concussions, upheavals, changes of level, or 
changes of form by the deposit of so ma.ny (lubic miles 
of material fiung heavenward to de'scend as a solid rain 
or traveling for miles in the form of a molten or boil­
ing torrent-upon such.a discovery we can well believe 
that the engineer would consider that his problem was 
solved by being suddenly consigned to the. region of 
the absolutely impossible. 

We feel that the lesson of St. Pierre's disaster will 
have been very poorly learned if it does not lead to a 
more thorough examination of the seismic conditions 
along the two alternative routes of the I sthmian Canal, 
and in our issue of May 24 we drew' attention to the 
fact that the recent eruption renders the construction 
of the Nicaragua Canal, which runs through a highly 
volcanic district, more unlikely than ever. Our re­
marks on this subject have called forth a protest from 
a correspondent, Dr. Eugene Murray-:Aaron, which is 
published elsewhere in this paper. The writer, who 
reminds us that he speaks with authority as one having 
lived on the I sthmus, would have us believe that Pan­
ama is a perfect tempest of sei smic convulsions, ex­
periencing "sudden shocks and quivers that would 
crack the pyramid of Cheops in twain," and that Nic­
aragua, so far ,from being menaced, is positively pro­
tected by its volcanic surroundings. On reading his 
letter we must confess to a feeling that the Doctor 
proves too much. For, if earthquakes that would 
"crack the pyramid of Cheops in twain" are not an in­
frequent occurrence at Panama, how comes it that for 
close upon a half century there has been a railroad in 
continuous operation through that region from s ea  to 
sea? Either Cheops must be wonderfully fragile, or 
else the steel bridges, masonry culverts, and, the em­
bankments of the Panama Railroad must be possessed 
of a: strength and stability beyond anything seen or 
even dreamed of in any other part of the world. The' 
foundations of these bridges and other railroad struc­
tures do not "go down 150 ,feet below sea level," and 
yet they have stood these mighty perturbations to 
wh,ich the Doctor refers, for fifty long years, and they 
are standing yet and apparently likely to stand until 
nature, by its normal processes, brings about decay. 
On· the other hand, if the volcano is  the best friend of 
man, and his works, then Nicaragua should be an ideal 
location fOr a Can�l . :aut what about St. Pierre and 
St. Vincent? To carry the "saf,ety-valve" argument 
out to its logical conclUSion, we shall have to believe 
that, the nearer one could place th� Canal to a chain of 
volcanoes, the better for its permanence. Yet, we can­
not but remember that at the present moment a whole 
i slal1dful of people are clamoring for escape from a 
volcano-protected region, while th,e government of 
France is seriously conSidering an order for complpte 
evacuation. While it is probable that the relief .if­
forded by eruptions tends to mitigate the violence of 
earthquake shock, it must not be forgotten that the 
en01'lllous outfiow of matter from the crater's mouth 
is frequently accompanied by a serious subsidence of 
tile land in the neighborhood. Now absolut.e perma­
nence of level is a fundamental requirement for � 
canal, for it, would take but little increase or decrease 
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of elevation to ruin such a waterway lJeyond chanCel:; 
of repair.  The construction and continuous operation 
of the Panama Railroad are the very best argument 
for the construction and operation of a canal in the 
same region. At Nicaragua, on the other hand, there 
are absolutely no engineering works that can testify 
by their condition to the absence of seismic cUsturb­
ances of a fatal character, while we have a terrific 
object-lesson in the existence of earthquake disturb­
ances in the ruin, a few decades ago, of the City of 
Rivas, situated five miles from the Pacific terminus of 
the Nicaragua Canal. 

. ..... 
A SCIENTIFIC WITNESS OF PELEE'S ERUPTION. 

It is satisfactory to know that Prof. Robert T. Hill, 
who is at the head of the expedition which was sent to 
Martinique by the National Geographical Society, 
succeeded in getting a near view of Mont Pelee just 
at the time when the last violent explosion occurrad. 
He reached Morne Rouge, the summer resort of 
St .  Pierre, where he obtained a series of valualJle 
photographs: Prof. Hill states that at 7 o'clock on 
Monday evening he witnessed. from a point near St. 
Pierre, a frightful explosion of Mont Pelee, and was 
able to take note of the accompanying phenomena. He 
states that following the salvos of detonations from the 
mountain, gigantic mu�hroom-shaped columns of smoke 
and cinders ascended into the clear, scarlet sky and 
then spread in a vast black sheet to the south and 
directly over hi s head. Through this sheet, which ex­
tended to a distance. of' ten miles from the crater, vivid 
and awful lightning-like bolts fiashed with alarming 
frequency; they differed from lightning in that they 
were horizontal and not :perpendicular. 'i'his Prof. Hill 
considers to be indi sputable evidence of the explosive 
oxidation of the gases after they left the crater-a 
most important observation and a phenomenon which 
is entirely new in volcanic history and goes a long 
way to explain the awful charaMer �f the catastrophe. 

.,'.' .. 

SENSIBLE VIEW OF THE STEAMSHIP COMBINE. 

We note that the General Director of the North 
German Lloyd Company, in an interview with the 
BerIin correspondent of the New Yorker Staats 
Zeitung, bas given it as hi s opinion that the feeling 
against

' 
the shipping combine which prevails more or 

less, in Germany and England, is altogether unwar­
ranted. In the director'l;! .. 'opinion, Mr. Morgan in or­
ganizing the combine had no intention of controlling 
the. German lines, and he predicts that before the end 
of t;he year events will prove that the union is one, of 
th,e healthiest developments in the history of trans­
:pqrtation, sil).ce no. party to the contract obtains ad­
vantages over otheI:s. We believe that this sensible 
view of the m,atter will be found to be the correct one. 
H was only a questio,n. of time before the various ship­
ping companies came together in an endeavor to 
handle transatlantic traffic on some basIs of mutual 
concessions ana accommodations .  There was much to 
be gained and not1).ing to be lost. by such a move. As 
long as the various. lines were wOf�ing independently 
there was bound to be a considerable amount of wasted 
energy, a loss which can now be avoided by a schedule 
o! steamer sai lings, which will make it possible to 
carry a maximum number of passengers on more con­
venient and better distributed days of sailing and 
for a less cost. This will certainly mean a better 
service, and may mean a cheaper one; so that while 
the profits 6f the shareholders will be increased, the 
purse of the traveling public may also reap a cor· 
responding advantage in cheaper fares.  

•• ••• 
THE HOUSE NAVAL BILL. 

The important amendment to the Naval Appropria­
tion bill recently adopted by the House calls for the 
construction of three warships in the government 
yards, the ships to consist of one battleship, one 
cruiser and one gun-boat. As the bill previously 
stood, the question was left to the discretionary power 
of the Secretary of the Navy; but by the provisions 
of the bill in its present form, it is obligatory upon 
him to apportion "warship construction to the govern­
ment, Yards iI). the manner indicated above. As we 
have alreaQy. stated in these columns, we believe that 
the,· measure , which has thus passed the House is an 
eminently wise one, and ,.that it will prove to be :10t 
merely a safeguard for the interestE\; of the navy, but a 
I;!timulus to. the, private shipbuilding firms, whinh 
will ultimately redound to their own advantage. 
The apportioning of some of tbe warships of each 
year's programme to the government yards cannot 
deprive the private yards of work which they would 
otherwise secure, or rather work which they would 
otherwise perform, for the reason that the yards that 
are capable of constructing warships are already full of 
orders, and many of themlare considerably behind their 
contract time on, government work. The measure, as 
w e  understand it, is not in any�ense hostile to private 
builders; it was conceived and carried through the 
House with the single object of preserving intact the 
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splendid working staff of our navy yards, and by pro 
viding alternative work in the shape of new construc­
tion, preventing the annual disruption of that staff 
which has hitherto taken place whenever repair work 
lJecame scarce. We are, therefore, of the opinion that 
the adoption by the House of an amendment ·which 
provides that the Secretary of 'the Navy may build all 
of the new ships in government yards, if  he thinks that 
there is  evidence of combination among private bid­
ders, was unnecessary. So ,far from there having been 
any collusion to keep up prices, the indications are that 
there has been keen rivalry in securing government 
work of the kind. If prices have been high, it has 
been largely because of inexperie'llce in work in which 
severe exactions are required by the government in­
spectors. The division of naval construction between 
government and private yards is practised in eve]:y 
country but our own, and the fact that the custom bas 
been followed for many years would indicate that the 
sYEtem works satisfactorily. There is no reason to 
doubt that it will show just as good results here as  
abroad. 

....... 
TUBES VERSUS SHALLOW-TUNNEL RAILROADS, 

BY OUR ENGLISH CORRESPONDENT • . 

Now that the success of underground rapid transit 
by tubes in London has been established, the British 
Board of Trade are desirous of extending and devel­
oping the system. In order to ascertain the relative 
advantages and drawbacks of both the deep-level tubes 
and the shallow tunneis, the Board of Trade dispatched 
its special railroad inspector, Lieut.-Col. H.  A. Yorke, 
of the Royal Engine€'rs, to Paris, to investigate the 
construction and working arrangements of the Che­
min de Fer Metropolitan, two short branches of which 
have been completed, totaling 6.6 miles. The rail­
road has proved a great success, 36,000,000 passen­
gers having traveled upon it during the ten and one­
half months it has been opened. These lines are 

. the first 'cords of a web that is to link all the dif­
ferent suburbs of Paris.  When the system is com· 
plete, there will be a total length of 38 .86 miles of 
track, of which seven-tenths will be laId in shallow 
tU:nnels, and the remainder in open cuttings or on 
viaducts. The cost of the whole scheme is computed 
at $60,000,000. 

''I'wo classes of travelers are carried. The author­
ized fares are 5 cents first-class, and 3 cents second· 
class, whatever the length of the journey. Second-class 
round-trip tickets are issued at 4 cents up to nine 
A. M., and the return half is  available for the re­
mainder of the day. 

According to Lieut.-Col. Yorke's report, which has 
been issued in a Parliamentary paper, much trouble 
was caused during the construction of the tunnels by 
the lines of sewers and water-pipes which were moved 
from the centers to the sides of the streets. It ap· 
parently failed to strike''''t��' ' �

'autho,rities that the!!e 
conduits might advantageously. be q� . a:i<lJ1g the 

.
sub­

'
ways themselves. The tunnels were made;�a;;nimr.the 
surface as. possible, and for the most part the tops 'of' 
the rubble masonry arches, by which they are lined, 
are abQut 3 feet 6 inches below the level of the thQl'o 
oughfare. An attempt was made to accomplish the 
excavation by means of shields; but ultimately this 
method, which has obvious disadvantages followed so 
near the upper crust, was abandoned in  favor of the 
old-fashioned "cut-and-cover" plan. 

An interesting feature is that each section of the 
system will be self-contained, and will end in loops, 
so that sh unting may be obviated. No trains will 
run from any one distinct section of line ·into any 
other, but the systems meet in central stations where 
a change can conveniently be made. This arrange­
lIlent has its disadvantages, but on the other hand, it 
avoi ds the danger of the who 1;> system reing thrown 
out of working order by a breakdown of any single 
branch; it does away with junctions. and, crossings 
and the attendant need for complicated signaling in­
stallations; and it enables a rapid service to be main­
tained with punctuality and regularity on each sec­
tion. 

Lie'ut.-Col. Yorke thinks, as the result of his. inves­
tigations of the Paris system, that as regards cop.­
venience·' of passengers and economy of working, the 
balance of advantage lie.s with the sh,aUow tunnel, or 
subway, as compared with the deep-level tube. But 
he considers the plan impracticable in tusy cities, 
such as London, owing to the dislocation of the street 
traffic while the roadways are in pI:ocess of· being un­
dermined. The difficulties in tlie way of adopting the 
tunnel system in the principal streets would, he says, 
be formidable, and he considers them prohibitive. 
Where, however, new thoroughfares are being made, 
the obstacles presented to the construction of shallow 
subways are not so serious, and advantage might well 
be taken of the opportunities so offered to build sub­
terranean channels for tramways and railway pur­
poses-if not even for ordinary vehicular traffic-in 
the manner proposed by the London County Council 
along the new street now being made from the Strand 
to Holbom. 
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SOliE ACTIVE AND EXTINCTI VOLCANOES. 

BY CilABLEB F. HOLDEB, 
The terrible holocaust which has devastated the isl· 

ands of St. Vincent and Martinique takes rank in its 
appalling significance with the most frightful disasters, 
of history. There was time to escape from Herculan­
eum and Pompeii, but never so far as known has an 
entire community been wiped out of existence on the 
i nstant in the manner illustrated at the southern islands 
of Great Britain and France. Anyone who has studied 
the sun spots and noted the vast outward rushes of 
fiery gas or material from 'the surface of the sun, 
projected thousands of miles into space, can imagine 
that at St. Pierre something of the kind, on an in­
finitesimal scale, had happened. The fact that the 
volcano of Pelee had been "dead" for fifty years shows 
that there is  an element of uncertainty about these 
splendid monuments to the hidden powers of the earth 
and suggests that those who insist upon living on the 
slopes 'of other "dead" or sleeping volcanoes, as Vesuvi­
us, are acting with open eyes and taking the chance of, 
death. 

The United States, or that portion included in the 
continent proper, is comparatinly free from such 
menaces to human life, yet there are many localities 
which show that the volcano has been in the past an 
active factor in the country. In New Mexico the 
traveler passes a number of old volcano cones, and 
miles of the country are covered with lava which ran 
in a fiery 1lood over, the valleys, devastating the land. 
This is  pointed out as the 1low of an extinct volcano, 
and there is no legend or h istory to tell when it oc­
curred. As a matter of convenience, an extinct vol­
cano is one which has not displayed any activity for 
one hundred years, but this is no guarantee that it is 
not liable to reawaken. The people who died at Her­
culaneum had been taught to believe that Vesuvius 
was an extinct volcano. 

Volumes have been written about volcanoes and 
their causes, but in point of fact, very little is known 
about �hem beyond what we see. In the eighteenth 
century Humbeldt tells us "225 volcanoes e rupted," 
arid this is known to be far below the actual number, 
and doubtless the "extinct": VOlcano is merely dor­
mant. Etna, which towers 11,000 feet into the air 
and has a circumference of about 100 miles, has been 
active periodically for thousands of years-300,000 at 
least. For the past two thousand years it has had 
eruptions about four times a century, or every twenty­
five years. Etna is a typical periodic volcano ; while 
Strop:1boli is an example of continued mild eruptions. 
The photographs, of the moon exhibit a remarkable 
state of ancient volcanic eruption,' the ,face of 
the moon having the appearance of a pepper box, 
and doubtless from a great height the earth or certain 
sections would have a similar appearance, as volcanoes, 
ancient and modern, are more common than generally 
supposed. The Pacific Ocean, especially in the equa­
torial region, is dotted with them. The foi)owing 
groups are conspicu.ous volcanic centers : the Society 
group, 'Marquesas, Navigator, Feejees, Friendly I sl­
ands, New Hebrides and Ladrones. Many of these 
are active, as Tauna and Ambrym in the New Hebri­
des, Tafoa and Amargura in the Friendly Islands, Tina­
kora in the Santa Cruz I slands. Mona Loa, 13,760 feet 
high, is one of the splendid active volcanOes of the 
wqrld, as well as M't. Hualalai, 10,000 feet, while 
Mount Kea also, on the Hawaiian Islands, is now sup­
posed to be extinct. At least ten of the islands, il).­
cluding Martinique, representing the West India group, 
a re volcanic' and bear volcanoes. In the Mediterranean 
country we have Vesuvius, the volcanoes of Sicily and 
others in, Spain, France, Germany, etc., formerly inore 
or less active. Near Greece there are five volcanic isl­
ands. Mt. Ararat, 16,950 feet, is an ancIent volcano, 
and along the Red Sea are many volcanic cones. Pass­
ing on to Java we find fifty volcanoes, twenty-1lve of  
which are active, and the same is true' more or less, of 
Sumatra and Borneo. About the latter over one hun­
dred make ,life strenuous among the small islands. 
Madagascar, Mauritius, the I sle of Bourbon, 

'
and Co­

moro' I slands, all have volcanoes, and as we approach
' 

the South' Pole the smoke of Erebus and Terror sug­
gests volcanic activity. Africa is not particularly 
famous in this respect, but the Bight of Benin and the 
various islands are volcanic. St. Helena, the Canaries, 
the Cape Verde, Madeira, I celand and the Azores are 
virtual volcanoes more or less ancient. 

W:ith the Philippines we have acquired 1lfteen or 
tW!lnty volcanoes. Patagonia has its volcanoes; Chili 
can boast of thirty-two, Aconcagua being 23,000 feet 
in h eight, and there are a do:r.en in Peru and Bolivia. 
Quito is surrounded by nearly twenty volcanoes, none 
of which are under 12,000 feet, Cotopaxi (19,660 feet) 
being the center of interest. Coming up the coast the 
volcano seeker will find nearly forty in Central Amer­
ica, and in Mexi90 a number, large and small. 

The volcanoes of America, or of the United States, 
are of especial interest and they are found in the 
Western countlj!,', as a rule west of the Rocky Moun­
tains. One, of the most beautiful of these is Mt. 
Shasta. 14,440 feet high, which rears its massive' twin 
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cones in Northern California. Mt. Helena in Oregon; 
12,600 feet in height, is a majestic volcanic peak, and 
Mt. Hood, 11 ,225 feet, has a world-wide fame for its 
beauties, little thought being given to its activity in 
the early geological history of the continent. Other 
famous peaks are Mt. Jefferson, M't. Adams, Mt. 
Rainier, Mt. Baker and Mt. Lassen. 

In the Aleutian chain there are twenty-one islands 
with volcanoes. Kamtchatka has fifte�n or twenty, the 
Kurile I slands thirteen, and the Japan group twenty­
four. In a word, the world, is fairly dotted with vol­
canoes more or less notable for their activity in ancient 
or modern times. The catastrophe' of Mt. Pelee calls 
to mind other famous eruptions. The extinct volcano 
of Maui, 10,217 feet high, not many centuries ago 
emitted a river of lava two miles wide. In 1779 
Vesuvius tossed cinders 10,000 feet into the air. Dur­
ing the time of Christ Vesuvius was extinct ; even its 
crater was covered with verdure and its slopes to the 
summit with vines and trees ; then Pompeii was de­
stroyed and one thousand years passed in silence until 
1036,  when an eruption occurred. In 1631 towns about 
the base were destroyed, and it is known that the out­
breaks have increased in volume and violence in time ; 
yet people still live on the slopes, inviting the fate 
which is almost certain to come in some later genera­
tion. 

In 1815 Tomboro on the island of Sumbawa erupted, 
causing a panic in the Javanese group. Herschel es­
timated that the ashes if collected would have made a 
solid mass three times the size of Mont Blanc. For 
days utter darkness hung over the island and explo: 

sions were heard in Ceylon, nearly one thousand miles 
distant. In 1783 Mt. Reykjanes threw out a mass of 
lava equivalent to twenty-one cubic miles. Perhaps 
the most remarkable 1low was that of Kilauea, one of 
our own possessions, which in 1840 ejected a river of 
lava forty miles 'long ; if collected it was estimated that 
it would have covered a square mile eight hundred 
feet in depth. The roar o� the volcano of Cosequina, 
Nicaragua, in 1835, was heard at Jamaica, eight hun­
dred miles northeast. That of St. Vincent in 1812 was 
heard on the llanos of Caracas. The volcano of Souf­
friere at St. Vincent, now devastating the island, and 
supposed for years to be extinct, has many times 
wrecked portions of the island, the eruptions of 1718 
and 1812 being particularly terrible. The latter has 
been remembered as "Black Sunday." The inhabitants 
of Barbadoes thought that the 1leets of France and 
Germany were engaged, so loud was the continued roar, 
yet Barbadoes is eighty miles distant. This island was 
buried deep in gloom from the dust of St. Vincent and 
covered several inches deep, yet the St. Vincent island­
ers forgot the warning, and on the termination of tho 
present outbreaks on this island and Martinique the 
places not covered with lava will again be occupied, St. 
Pierre will be restored and life, or what there is left, 
will move on until the next cataclysm. 

VALUABLE MINERALS. 
BY GEORGE E. WALSH. 

The output of the mineral products of the United 
States in 1900 showed a large increase over that of 
any previous year, and with a grand total of $1,070,-
108,899, according to the Geological Survey Report, 
we are one of the most important countries in the 
world both as to mineral resources and to the variety 
obtained. The increase in precious metals and stones 
:was most noticeable because of the discovery of new 
fields for operation. While never recognized as a 
country rich in diamonds and other precious stones, 
the United States has yielded some precious stones of 
considerable :value,' and with the extension of our 
mining industry for ores there is gradually brought to 
light more of theSe products. 

The output of so·called precious stones in 1900 was 
valued at $233,170, but this does not include garnets 
used for abrasive purposes, nor many others employed 
in the arts and industries. The total value of gems 
of quartz origin is considerable in this country, and 
the mining of these has almost become an industry by 
itself. Rock crystal is now employea to a much larger 
extent than ever before for imitating diamonds and 
other precious stones, and also for producing desirable 
effects in decoration and refraction of lights. Rock 
crystal is really the purest form of quartz, and it is 
found in this country so transparent and colorless 
that it becomes one of the most useful of our semi­
precious minerals. 

One of the finest rock crystals in the world was 
found in 1876, and was cut i,nto a magnificerlt crystal 
ball for the late Gov. Ames, of Massachusetts; it is 
now in possession of the Boston Fine Arts Museum. 
The ball measures 7:14 inches, but the original crystal 
from whit!h it was cut was some 18 inches high and 
12 inches thick. But this crystal was not found in 
this country, although a 5-inch crystal ball found in 
Ashe County, North Carolina, and another near the 
summit of Mount Antero, Colorado, were nearly as 
handsome as the one in the Boston Museum. The 
former is cut in a ball 5 inches in diameter, and the 
latter 6 inches. 
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There are a number of well-defined regions in this 

country where rock crystals are found, and mining 
for them is carried on with more or less

' 
regularity 

most of the time. But the most remarkable ones have 
been found by chance rather than by any definite clew 
to their whereabouts. One of the well-defined regions 
where quartz crystals have been found in the past 
dozen years is at Hot Springs, Colorado, on the banks 
of the Ouachita. A remarkable feature about these 
stones is that they are so worn by the tide and cur­
rent that they are round like pebbles. In most cases 
they are very clear crystals, and they are of fair 
value. Some have been cut and sold for good prices. 
They are not different, however, from the quartz crys­
tals found on the Atlantic coast at various points, al­
though of a rather purer and higher grade. Trans­
parent quartz pebbles are frequently sold in cities 
under the name of imitation diamonds. They can be 
cut and polished to a rich brilliancy, so that they 
attract nearly as much attention as the genuine stones, 
but they soon lose their luster and cannot be retouched 
again without recutting. 

The various colored quartz crystals produce many 
fine specimens of stones which are used in the jewelry 
trade. Thus the amethyst is a transparent purple 
!ariety of quartz. S'ome varieties are so plentiful that 
they have lost much of their ancient value. The finest 
deep purple gems naturally command nearly as much 
attention as  ever, and when cut properly they sell for 
good prices. Small but very fine amethysts are now 
found in parts of Pennsylvania, Maine and North 
Carolina. These stones are eagerly sought after, and 
occasionally a large one is found which is valued 
nearly as much as those imported from the Orient. 

Agates and chalcedonies have also in recent years 
been mined in considerable quantities and variety in 
this country, and their value is proportioned some­
what to, Jhe quality of their grain. The best agates 
are found in hard nodules where the rocks have dis­
integrated through one cause or another, and conse­
quently they are strewn in places along the coasts and 
beds of streams. Agate pebbles, which present rather 
a fine aPllearance and readily lend themselves to cut­
ting for jewelry effects, are found in considerable 
quantities on the California beaches, especially at 
Pescardo. These pebbles are often neglected by visitors 
because of their rough external appearance, but when 
cut and polished they have fine coloring and grain. 
They are now used in a dozen different ways for orna­
menting trinkets, match boxes, beads, studs and han­
dles of knives and forks. In recent years the best 
agates and chalcedonies have advanced in price, and 
efforts have been made to imitate them. Deep-red 
carnelians and sards are produced in this way by skill­
fully burning the pale or dull chalcedonies. Black 
agate is  made in the same way, and is very popular 
for mourning jewelry. In Wyoming large masses of 
moss agates have been found, and when cut properly 
they are very pretty. These are used for table tops 
and other ornaments. 

The treatment of chalcedony by chemical and other 
processes has greatly widened the uses of this mineral. 
By treating it in different ways it is possible to make 
the coloring suit almost any passing fashion. The 
so-called, "golden opal" is made by boiling chalcedony 
in honey and then in a solution of chromate of lead, 
and finally placing it in hydrochloric acid kept at a 
moderate heat for a few weeks. Other colors and 
stripes are obtained by boiling the mineral in such 
solutions as blood and water, sugar and water, and 
molasses and water, and after it has absorbed these 
boiling it in sulphuric acid. 

In fact, modern chemistry has produced such 
changes in the colorings of many of our stones and 
minerals that it is possible to imitate many of them 
and improve upon nearly all. Any colored onyx can 
be obtained by simple chemical processes, and the com­
mon dull colors of this stone can be converted into 
brilliant hues, thus greatly increasing the value. Not 
only can the whole stone be made to change its color, 
but sections and lines of it can be made to assume 
a red, black, yellow or white color while the rest is 
pure white or black. Agates are easily converted into 
an onyx-like substance and character, which lapidaries 
use for cameos and intaglios. Altogether, our chemical 
treatment of some of the abundant stones and min­
erals has not only widened and developed the resources 
of the country, but it has made it possible for the poor 
to possess good imitations of jewels which at one time 
were considered almost priceless. 

• 1. I .• 

Captain Lawrence, who was recently in command 
of the Signal Corps of the First Brigade at San Fran­
cisco, Cal., has invented a safety shield and signal 
for the protection of the markers stationed behind the 
targets at ri1le contests. The: markers are stationed 
in a bullet-proof house at the side of the target where 
there can be no possibility of injury, but if they 
should leave this shelter for any purpose Whatever, a 
signal is automatically shown over the face of the 
target. The signal is OT)erated electrically by the 
movement of the door of the shelter. 
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TRACTOR·BARGES ON TRE lfIVEltlUIS CAIUL. 

In the very heart of France, extending over 111 
miles between the Loire and the Yonne, one of the 
Seine's tributaries, is the picturesque Nivernais Canal. 
The summit level of t1:.e canal is to be found between 
the Baye and Port Br11le, 28 miles as the bird flies, 
north of the junction of the canal with the Loire. 
Such is the peculiar section of the canal, 
and so insufficient is the width of the 
towpath at its summit, that it has been 
impossible to utilize the customary tow 
horses, and it. was therefore necessary 
to resort to towing by . men. Since the 
canal at its summit lies partly in tunnel 
and partly in a deep cutting, it could not 
manifestly be readily widened. 'l'he plan 
was hence adopted of employing me­
chanically-driven barges. Through the 
courtesy of M. Mazoyer, of Nevers, the 
engineer of the canal, we are enabled 
to present illustrations and full particu­
lars of this interesting experiment. 

Mechanical haulage is accomplished by 
means of an immersed chain. The chain 
was laid last Augu3t, in which month 
the towboat was tested in actual serv­
ice. The engine with which the boat is 
equipped is a four-cycle petroleum Foret 
motor of sufficient power to enable the 
boat to tow three barges over the 2% 
miles of the summit level in one hour 
and four minutes. 

Every day the boat makes two journeys 
each way. For these four trips the con­
sumption of fuel varies between 5 and 
6 gallons, or about 10% pints per barge 
hauled. At the rate of 41 centimes per 
liter the cost of fuel per· barge hauled 
over the 2% miles is  about 2 francs and 
46 centimes. Empty boats are towed free 
of charge. 

••• 
A National Pbyslcal Laboratory of 

Great Hrilaill. 

A national physical laboratory has been 
established in Great Britain which will 
prove of inestimable benefit to the vari­
ous industrie;;; of the country. The scope 
of the institution is similar to that of 
the Imperial Physical Technical Insti­
tute of Berlin, which has enabled the 
Germans to absorb more than trade, such 
as the manufacture of scientific instru-
ments, optical glass, aniline dyes, etc., 
which a few years ago were regarded as English 
monopolies. 

The necessity of such an institution has been felt 
in Great Britain for many years past. It was Dr. 
Oliver Lodge, the eminent electrician and scientist, 
who first suggested the idea, and in 1896 Sir Douglas 
Galton made it the principal subject of his presi­
dential address to the British Association. The re­
sult of Sir Douglas Galton's efforts was that a Par­
liamentary committee was formed five years ago to 
investigate and to ascertain the advisability of found­
ing such a laboratory. At first it was contemplated 
to inaugurate the undertaking 
at Kew in connection with the 
observatory . there, but after 
careful consideration it was de-
cided that such a step might 
interfere with the work of the 
observatory, so it was resolved 
to establish the institution at 
Bushy House, Teddington. The 
government s u p  p 0 r t e d  t h e  
scheme by a grant of $100,000, 
a n d  s e v e  r a I manufacturers 
throughout t h e  country ex­
tended financial assistance. The 
late Queen Victoria presented 
Bushy House, a former royal 
residence, to the society for 
conver3ion into workshops and 
laboratories. 

The work of the institution 
will exercise a great influence 
upon the scientific and indUS­
trial prosperity of the country. 
The work will be divided into 
two principal ramifications­
physics and engineering. There 
will also be' an observatory de· 
partment, which will be carried 
on at Kew Observatory as here-
tofore. One of the first and most important aims of 
the institution will be the foundation of accurate 
standards. This has long been regarded as absolutely 
imperative by British manufacturers in view of the 
success of the system in this country, but the object 
has never been accomplished owing to the absence of 
!l. central agency by which it might be carried out. 
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The work of the British Alloys Research Committee, 

commeneed by the Institution of Mechanical Engineers, 
will be continued by the society. This work is of 
the greatest assistance to those manufacturers �ho 
u se iron and steel under varying conditions. It  af­
fords them an exact standard for combining iron with 
various alloys, and for heating in the most effectual 

TRACTOR CANAL·BOAT ON TRE NIVERNAIS CANAL. 

way to get the best results. Another important re­
search will be in connection with the foundation of 
a wind pressure standard for bridges. At present the 
Board of· Trade, which is responsible for the safety 
of such structures, insists upon a maximum wind pres­
sure of 56 pounds per square foot. The determination 
of the wind pressure is  a difficult and intricate process, 
and an ideal wind gage can only be obtained after 
the expenditure of considerable engineering skill, 
patience and time. But it  is  generally conceded that 
the Board of Trade maximum pressure of 56 pounds 
per square foot is  excessive, the result of which is 

A GENERAL VIEW OF TRE TRACTOR CANAL·BOAT. 

that unnecessary expense is incurred in the erection 
of such structures. The laboratory, therefore, intends 
to discover the exact wind pressure required in a 
bridge to insure safety. 

The testing of steam gages for boilers will be an­
other important feature of the institution. Electrical 
and mechanical instruments, thermometers, metals, 
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lenses, etc., w1l1 be tested, and the standardization of 
weights and measures of a kind necessary 
for laboratory purposes will be carried out. The main 
object of the tests will be the improvement of ma­
terials, and for this purpose the highest standard will. 
be e,Stablished as the ideal. 

The Institute of Naval Architects has decided to 
erect, equip and maintain a testing tank 
after the design of the late M. Froude, 
and similar to that in use at the navy 
yard at Washington, for the determina­
tion of data relating to .vessels. At the 
preSent moment there is only one ship­
yard in  the world, outside of the naval 
departments of various nations; which 
possesses a testing tank, replete with every 
modern appliance. This is Messrs. Denny 
& Co., the eminent flrm on the Clyde, 
Scotland, and this firm has· found such 
an acquisition invaluable in connection 
with its shipbuilding work. 

The laboratory will be under the di­
rectorship of Mr. R. T. Glazebrook, form­
er principal of the University CollegE', 
Liverpool, with an experienced staff of 
assistants. The maintenance of  the in­
stitution will be largely dependent upon 
manufacturers, although the government 
is  extending its support. Salaries will 
alone represent an item of $20,000 per 
annum, which sum will increase as  the 
work of the laboratory develops. 

---------..�.�--------­
Natllre Study. 

Prof. Bailey, of Cornell University, 
gives a weighty answer to the question.: 
"What is nature study?" It i s, he says, 
a point of view, the acquirement of sym­
pathy with and interest in the natural 
world around us. We live in this world, 
and the better we fit it the better for 
us. It is  for this reason that nature study 
deserves a place in the school studies of 
children. Primarily, the object of nature 
study is not the acquisition of mere in­
formation. Nature study is not "m ethod" 
in the sense that the word is used in peda­
gogy. In another sense scientific method 
is of the very essence of nature study, 
it would seem. A child asks: "How old 
is the world? How lOIig have men lived 
on it? Why has a tiger stripes? Why 
do certain flowers have exactly such 
shapes and no others?" To answer these 

questions the child must be made to comprehend the 
methods at the base of geology, zoology, botany. And 
in this sense it would seem that method is of the very 
essence of nature study. 

The object of such studies is not to make the child 
a specialist or a scientist. It  is to make him a citizen 
of the world he lives in-to interest him in plants 
and birds and insects and running brooks. The crop 
of scientists will take care of itself. Much is often un­
wisely sacrificed to a so-called "thoroughness"-which, 
in many cases takes the form of a perfunctory drill in 
mere acts. Accuracy is, of course, a prime requisite of 

all good teaching, but it is neces· 
sary, first of all, to awaken genu· 
ine interest. The first essential 
is direct, discriminating, accu­
rate observation. ,(,he next i s  
t o  understand why, and the third 
is the desire to know more. The 
final result should be the devel­
opment of a keen personal inter­
est in every natural object and 
pheilOmenon. 

••• 
A new railroad bridge which is  

to  .be constructed over the river 
Tyne at Newcastle, England, will 
be the largest bridge-building un­
dertaking in the United Kingdom 
since the completion of the fam­
ous Forth Bridge. The .work has 
been designed by Mr. Clark I'. 
Harrison, the chief engineer of 
the North-Eastern Railroad Com­
pany, and its cost will approxi­
mate $2,350,000. The new bridge 
will carry three lines of railrolild, 
there being a length of over half 
a mile of viaduct. There will be 
three large spans of steelwork,. 
the abutments and masonry sup­

porting which will be of gray granite. The founda­
tions of the piers will be constructed by the aid of 
large cofferdams and steel caissons. The rail level 
above high water will be' 110 feet. There w!1l 
be some· 8,000 tons of steel used in the structure. 
The work, it is computed, will occupy tw.o years to 
complete. 
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SETTING THE HEAVY GRANITE COLtJlINS ON THE 
HALL OF RECORDS. 

The handsome Hall of Records which is now build­
ing at the corner of Chambers and Center Streets is 
beginning to take on material form and to show forth 
the beauty of its design. 
Eight of the huge columns 
which are to adorn its ex­
terior have been delivered 
and set up in position on 
the front of the building. 
The columns are t h e  
largest monoliths so far 
used in this city, having 
a shaft 4 feet 2 inches in 
diameter, and 36 feet long. 
The capitals are 6 fett in 
height and the base-stdnes 
2 feet thick. The wei .ht 
of each shaft is estimated 
at between 38 and 40 tons. 
The base-stones weigh 6 
tons, and the capitals, 
carved from 19-ton blocks 
of granite, are estimated 
as weighing 15 tons. The 
columns were quarried 
from a white granite called 
Hallowell granite from 
Hallowell, Me. This stone, 
due to the homogeneity of 
its · grain can be easily 
carved. It  does not, how­
ever, take a good polish, 
and is ordinarily, as in this 
case, finished in the rough. 
One of the greatest diffi­
culties in quarrying large 
blocks of stone is to find a 
suitable platform of stone free from cracks or flaws. 
Granite is a stratified rock, and whenever a large flaw­
less layer of sufficient thickness is discovered, it is care· 
fully reserved for use in filling large orders. WhE'n 
such an order comes the edge of the granite layer i s  
fa ced and the required block i s  broken away b y  a mod­
erate charge of powder placed in  holes at frequent inter­
vals along the desired line of fracture. The stones are 
then cut by hand to the proper shape, patterns being 
continually used to insure a perfect form. It took si:)( to 
eight weeks to shape and flute 
each of the shafts shown in our 
illustration. When completed 
they were carefully boxed and 
sent by rail to Mott -Haven, 
whence they were lightered to 
Pier A, at the Battery. From 
this point the truck shown in 
our illustration was used for 
carting each column to the build­
ing. The hauling was done at 
night when lower Broadway was 
practically deserted. In order 
to prevent the trucks from sink­
ing into the asphalt street at the 
pier, planks were placed under 
the wheels and then the huge 
stone was lifted by a powerful 
derricl!: and lowered gently onto 
the truck. Twenty-two horses 
were used in carting the shafts 
to their destination, and in vass­
ing up Broadway depressions 
were constantly made in the 
street and man-holes were crack­
ed and broken. 

Scientific American 
around the shaft. Lewlses were anchored In dovetail 
openings in the top face of the shaft and to these a 
block was lashed which abutted the ends of two of 
the side blocks. The purpose of this  was to prevent 
the birch sticks from sliding along the fluting and 

THE END OF SEVERO'S AIRSHIP. 

breaking the stone at the end of the channels. Another 
difficulty which presented itself was the danger of 
damaging the butt of the shaft if it were permitted to 
bear the weight of the stone while being raised to ver­
tical position. This difficulty was overcome by build­
ing a cradle, as illustrated, and resting the column 
on a round stud extending between the side walls. 
Two 3-inch steel pins inserted in the base of the 
shaft stFaddled this stud to keep the stone from 
slipping. The cradle was mounted on rollers and was 
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so connected to the top of the column that any up­
ward movement of the latter would result in a forward 
movement of the cradle. This advance motion was 
assisted by · the use of hand-spikes as the shaft ap­
proached the vertical. The purpose of this device was 

to prevent sidewise swing 
of the derrick boom and to 
assist in the rapid setting 
of the columns. Twenty­
four more columns are to 
be placed on this building, 
making thirty-two in all. 
The dimensions of these 
columns are the same as 
those just described, ex­
cept that instead of hav­
ing a round cross section, 
they are cut away along 
the rear surface where 
they will come in contact 
with the building. 

• • •  

T HE  SEVERO AmSHIP 
CATASTROPHE. 

BY OUB PARIS CORRESPONDENT. 

One of the most terrible 
accidents in the history of 
aeronautics is  that which 
recently occurred at Paris, 
resulting in the death of 
the Brazilian inventor Se­
vero and his aid, M. Hache. 
It was on the 12th of May 
that the dirigible balloon 
"Pax" made a free ascen" 
sion for the first time from 
the Lachambre Aerost:::tic 
Park in the western part 

of Paris. The airship mounted at 5 :  40 A. M. A feW 
minutes after the departure, when the balloon had 
risen to a height of 1,000 feet over the city and half 
a mile from the shed, a formidable explosion occurred, 
followed by a rapid fall of the airship, which was 
smashed to pieces on the Avenue du Maine. The two 
aeronauts were instantly killed. 

The balloon "Pax," which has been recently de­
scribed, was constructed at the Lachambre establish­
ment, where the different balloons of Santos-Dumont 

were built. It was kept in an 
immense shed 100 feet high 
which had been built especially 
for it. It will be remembered 
that the form of the balloon is 
cigar-shaped, somewhat resem­
bling that of Santos-Dumont's, 
except that the car, instead of 
being suspended below the body 
by cords, i s  partly surrounded 
by the balloon, the upper part 
being contained in a longitudinal 
groove which ran the whole 
length of the balloon body. It 
is also much larger and con­
tained 80,000 cubic feet of gas. 
It was inflated with pure hydro· 
gen, generated on the spot. The 
balloon had been filled for sev· 
eral days previously and had 
made a feW trials in the adja­
cent grounds, and M. Severo was 
only waiting until the prevail­
ing bad weather had ceased in 
order to make an ascension. On 
the preceding e v e  n i n g the 
weather cleared, and at mid­
night the preparations were 
commenced for a trial the next 
day. The workmen gave a final 
filling to the balloon and the 
operation finished at dawn, 
when the airship was taken out­
side. 

The problem of setting the col­
umns was no small one. The 
derricks available had each a 
lifting power of 25 tons, and it 
was necessary to use two at a 
time to raise each column. It  
was important that each derrick 
should bear an equal part of the 
burden, for should a greater 
weight than 25 tons be accident­
ally shifted onto one of the der­
ricks, a catastrophe would result. 
In order to preserve an exact bal­
ance of weight, a Single stretch 
of cable was used for both der­
ricks, the cable passing around 
an equalizer block which may be 
seen in the engraving between 
the two four-sheave blocks. Spe­
cial care had to be exercised to 
protect the fluting from injury 
while the shaft was raised. Half 
round birchwood sticks, spaced 
and sized to fit snugly into the 
channels, were nailed to oak 
blocks, and the chains were then 
wrapped over these blocks LIFTING A 40·TON COLUMN TO l'OSITION ON TO lfBW HALL OJ' BECOBDS, NEW YOBE. 

Except for a light mist, the sky 
was clear, and a feeble west 
wind was blowing. Some pre­
liminary trialJ were made near 
the ground, and the balloon 
seemed to make its evolutions 
with perfect ease, as it turned 
twice to the right and twice to 
the left and appeared to be 
easily handled. This encour­
aged M. Severo to make an a3-
cent at once. It was his inten­
tion to steer against the wind 
a n d  g a i n t h e maneuvering 
grounds at Issy, _ outside the 
city toward the west. As soon 
as it was let go the balloon 
mounted rapidly to a height of 
1,000 feet, and then was 



observed to follow the direction of the 
and proceed toward the center of the city. 
affirm that the propelling screw worked 
and others that its action was ineffective. 

wInd 
Some 
well, 

The 
airship was seen to describ� several great circles 
in the air, under the ::j,ction of the lateral screws, but 
afterward went in a straight direction. The aeronauts 
had thrown out too much ballast, which caused the 
balloon to mount to a great height. This is no doubt 
_he main cause of the catastrophe. About fifteen min­
u tes after the start a fiame was seen to shoot out from 
the balloon, followed by a white smoke ; then

' 
came a 

loud detonation, and the airship was enveloped in 
flames and burned rapidly. The framework shot down 
with one end foremost. The great mass fell across the 
Avenue du Maine, the rear screw breaking in the roof 
of a small house. The rear part, occupied by M. 
Severo, fell first. The spectators affirmed that the 
aeronaut was still alive when he reached the ground ; 
his body was terribly mangled and he expired almost 
instantly. His aid, M. Sache, who was at the other 
end of the car, met his death in the air, and his body 
was half burned . After the bodies had been removed 
the government aeronauts, Col. Krebs and Commandant 
Renard, with a squad of 17 men, were occupied in 
clearing away the debris. The engraving gives an 
idea of the appearance of the wreck 2,S it lay across 
the avenue, presenting an inextricable mass of broken 
poles, steel shafting and wires bent and entangled, and 
the half-burned remains of the envelope. 

There is a diversity of opinion as to the exact cause 
of the catastrophe, but all are in accord that the main 
reasons lie in the balloon's rising too high, with a con­
sequent dilatation of the envelope and escape of gas, 
and in the proximity of the great inflammable 
mass of the balloon to the motors and rapidly 
revolving shafting. It is not certain whence 
came the flame that ignited' the hyd rogen. 
The motor, which is  badly burned, may have 
infiamed the gas or may itself have been 
burned by the fiaming mass. The igniter 
is almost melted and the carbureter is con­
siderably wrecked, also the gasoline reservoir, 
which contained seven gallons. There may 
have been an explosion of gasoline, but this 
could have been produced either befo re that 
of the hydrogen or after the latter had been 
inflamed. The exhaust pipe of the motor, 
which must have been brought to a red heat, 
could have been heated by the gasoline or by 
the burning hydrogen. Some think that the 
hydrogen was ignited by the friction of the 
shafts or gears, which were numerous and 
I;an very near the envelope in some places. 
The different inflammable materials burned so 
quickly that it i s  not ea;;y to say which took 
fire first. The reason of the escape of the 
hydrogen is clear. Most of the aeronauts are 
in accord that M. Severo mounted too quickly. 
The balloon, which had just been filled with 
hydrogen in a cool place, soon became very 
much dilated on reaching such a height. The 
rays of the morning sun and the difference of 
atmospheric pressure caused by the elevation 
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and his family is one of the wealthiest and most in­
fluential in Brazil. After passing his University 
studies, he devoted himself almost entirely to aerial 
navigation, as his ample fortune permitted. Besides, he 
occupied an important position in Brazil, having been 
elected deputy in 1893 and continuing in th3 Parlia­
ment up to the present. He commenced his experiments 
about ten years ago, and had some success with his 
first airship, the "Bartholomeu de Gusmao." The 
government desired him to build a second airship, 
and after the success of Santos-Dumont he again took 
up the matter. The mechanic Sache was one of the 
most intelligent and skilled employes of the Buchet 
motor firm, who detai led him to work with M. Severo. 
The present accident resembles that which took place 
a few years ago in Germany, resulting in the death of 
Dr. Woelfert and his aid Knabe. The airship was 
cigar-shaped and had an explosion motor. , 

-----_ e  . ..  
BUILDING OF AMERICAN LOCOMOTIVES.--I. 

It  would be difficult to find a form of mechanical 
construction in America which bears more strongly the 
imprint of our T"ational characterLtics than the Amer­
ican locomotive. In its general appearance, construc­
tive detail s, and unquestionable convenience of opera­
tion, it stands entir91y distinct as a type among the 
hundred-and-one styles of locomotives that are man u­
factured in the shops of the world. This national 
individuality is seen even more strongly in the great 
industrial establishments in which our locomotives are 
made, wh ere labor-saving machinery and carefully­
thought-out methods of shop management have enabled 
us to build at a speed and price which cannot be ap­
proached l:Jy any other nation. The magnitude of the 
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days, and it weighed in running order something over 
five tons. The cylinders were placed beneath the 
smoke box and connected to a pair of cranks on the 
rear axle, which was placed in front of the firebox. 
'l'he driving wheels were 54 inches in diameter, and 
the front wheels 45 inches in diameter. The cylinders 
were 9¥2 inches in diameter by 18  inches stroke, and 
they were carried beneath the smokebox, as is d onEl 
to-day with modern inside-connected engines. The 
wheels had cast-iron hubs, wooden spokes and rims, 
and wrought-iron tires. The frame was of wood. The 
boiler was 30 inches in diameter and contained seventy­
two copper flues 1¥2 inches in diameter. The valve 
motion was given by a single loose eccentric to each 
cylinder, and the engine was reversed by changing the 
position of the 

'
eccentriC on the axle by a lever operated 

from the firebox. The contract price was $3,000. 
The second engine, built in 1834 for the Charleston 

& Hamburg Railroad Company, was a six-wheeled en­
gine with a single pair of drivers, 4¥2 feet in diameter, 
carried behind the firebox, with a half-crank ax:e of 
Baldwin's design. The wood and iron wheels used 
on the " I ronsides" having proved faulty, the driving 
wheels in this case were cast in solid bell metal. The 
"Miller" had cylinders 10 inches in diameter by 16 
inches stroke, and weighed in working order about 8 
tons. The boiler was constructed with a high circular 
dome over the firebox, a form of construction which 
was consistently follo'wed for many years afterward. 
The next engine, the " Lancaster," built in 1834, weighed 
about 8% tons, and in that year five locomotives were 
completed. In the following year, the business having 
outgrown the works, a location was found on Broad 
and Hamilton Streets, the site of the present works, 

to 1,000 feet soon brought about a strong ex­ VIEW SHOWING SECTION THROUGH STEAM CHEST AND GENERAL 

then in the suburbs of the city. From that 
time on the growth of the plant was rapid, 
fourteen engines being built in 1835 and forty 
in 1836.  Without attempting to go into , the 
details of the progress of the works, it is 
sufficient to state that several standard Amer­
ican types had thei r origin in the Baldwin 
shops, and of these, perhaps the most notable 
are the "Consolidation," the "Mogul" and 
the "Atlantic" types. The "Consolidation," 
from which the type of this name was named, 
was built in July, 1866,  for the Lehigh Valley 
Railway. She was a remarkably powerful en­
gine for that day, with cylinders 20 by 21 ; 
four pairs of drivers connected, and a Bissell 
pony truck equalized with the front drivers. 
The engine in working order weighed 90,000 
pounds. The "Mogul" class took its rise from 
an engine bum for the Louisville & Nashville 
Railroad in 1861.  The " Mogul" had three 
pairs of drivers connected,  and a swinging 
pony truck. which was later equalized with 
the forward drivers. The first "Atlantic" type 
of locomotive was built in 1895 for the At­
lantic Coast Line, which was followed by 
engines of the same type for the Atlantic 
City trains of the Philadelphia & Read­
ing Railroad. The 1 ,OOOth locomotive was 
built in 1861. The 5,000th locomotive, built 
in 1880, was designed for fast pas£enger 
service between Philadelphia and New York, 

pansion of the hydrogen. The gas may have 
passed through the silk envelope by rapid 
endosmose, or its force might have been strong enough 
to burst the latter ; or it may have forced one of the 
valves which hung at the end of a canvas tube just 
above the motor. There is no doubt that at the time of 
the explosion the car was in an atmosphere of inflam­
mable gas, which was all the more dangerous in that 
it gave no odor to reveal its presence. The large 
central groove running along the balloon, and contain­
ing the upper end of the frame, formed a kind of pocket 
in whi<;:h an explosive mixture of gas and air could 
collect. This would explain the almost complete and 
immediate destruction of the envelope of 80,000 cubic 
feet, which came down in a rain of carbonized debris 
all over the neighborhood. 

Santos-Dumont, who is  now in Paris, thinks that two 
explosions of the envelope were produced ; the gas 
burst the envelope by its excess of pressu!'e, and this 
was immediately followed by th'3 explosion of the h y­
drogen, which came In CO.:ltact with the motor. The 
aeronaut, lacking experience, threw out too much bal­
last, and the airship mounted very quickly and much 
higher than was necessary. The fluid dilated, and not 
finding a sufficient issue, burst the envelope. It  will be 
remembered that the fall was pr3ceded by a detonation, 
and to form a detonating mixtur9 twelve parts at air 
are needed for one of gas.  The balloon cou ld not, 
therefore, have contained the explosive mixture at first, 
or it would not have risen. Santos·Dumont conSiders, 
therefore, that the motor was not the prima ry cause 
of the explosion. M.  Girardot in a conversation with 
the inventoI.' made several observations on the ar­
rangement of the motor, and both he and Charron 
insi sted that it be providt�d with escape boxes so that 
the exhaust gases woule l� ot pass out in fr.)!.:' air. 

M. Severo was born at Rio Grande do Norte in 1864, 

ARRANGEMENT OF THE FOUR CYLINDERS. 

locomotive industry in this country was emphasized 
in ' the festivities which attended the recent completion 
of their 20,000th locomotive by one of the locomotive 
works of thi s country, an event which occurred in the 
spring of the present year. The early founding of 
the Baldwin Locomotive Works, its rapid growth, the 
many standard types of locomotives which have been 
originated in the shops of the company, and the fact 
that its locomotives have been for years finding their 
way to the four corners of the earth render the works 
thoroughly representative of the locomotive industry 
in this country. 

'Mathias W. Baldwin, who founded the establish­
ment, started in business as a jeweler in a small shop 
in Philadelphia in the year 1819.  In 1830 the steam 
railroad was beginning to make its appearance and 
establishing itself in this country, and to gratify public 
interest the proprietor of a Philadelphia museum gave 
an order to Baldwin for the construction of a miniature 
locomotive for exhibition. In the spring of 1831 the 
work was completed and the toy was set in motion on 
a circular railroad track at the museum. The suc­
cess of the model brought an order to Baldwin for .a 
locomotive from the Philadelphia, Germantown & Nor­
ristown Railroad Company. Guided by his experience 
with the little model, and by some memoranda which 
he had taken of a locomotive recently imported from 
England by the Camden & Amboy Railroad Company, 
Baldwin completed the curious and historical locomo­
tive known as "Old I ronsides," of which we give an 
illustration on our front page. The engine was tried 
November 23, 1832,  and did duty on the Germantowl' 
road and, later, on other roads for a period of over 
twenty years. The ''Ironsides'' was a four-wheeled 
engine, modeled after the English pattern of those 

and to run with a light train at a speed of 
60 miles per hou r ;  its cylinders were 18 by 24, 

and it was carried on a four-wheel truck, one pair of 
6%-foot driving wheels, and a pair of 45-inch trailing 
wheels equalized with the drivers. The 10,OOOth loco­
motive was completed in 1889 ; the 15,OOOth in 1896 ; 
and the 20,OOOth in 1902.  

A banner year in the history of these works was the 
season of 1889,  when the first of the now celebrated 
compound locomotives was completed and placed on 
the Baltimore & Ohio Railroad. It was of the four­
cylinder , type designed by S. M. Vauclain, the general 
superintendent, a high and a low-pressure cllinder 
being carried on either side of the smoke box, the high­
pressure above and the low-pressure below, although 
in some later engines the positions are, for conveni­
ence, reversed. The two pistons on either side are 
connected to a common crosshead, and each pair of 
cylinders is cast in one piece with the piston, steam­
chest and one-half of the saddle. The arrangement is 
shown very clearly in the accompanying perspective 
view of the cylinders. The valve, which is  double and 
hollow, controls the steam admission and exhaust of 
both cyli::,(I ers. The exhaust steam on the high-pres­
sure cylinder becomes the supply steam for the low­
pressure cylinder ; and as the steam for the high-pres­
sure cylinder enters the steam-chest at both ends the 
valve is in practicaiIy perfect balance. A by-pass valve 
is provided to admit , li ,-e steam to the low-pressure 
cylinder in starting. 

In view of the fact that there is, even to-day, a 
rather widespread, although mistaken, idea among 
railroad men that the superiority of the compound to 
the single-expansion locomotive is  doubtful, it is well 
to draw attention here to two facts : First, that the 
scientific tests which have been made in experimental 
engineering laboratories, such as tbose at Purdu" 
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�-niversity and Columbia U niversity, have shown that 
the compound locomotive is decidedly more economical 
than the single-expatlsion ; and, second, that where the 
management, engineers and firemen of a railroad have 
taken hold of the compound with the determination to 
give it a perfectly fair trial, it has not proved more 
costly in repairs and has maintained what we might 
call its laboratorial reputation for economy. We quote 
from a paper on the performance of a four-cylinder 
Baldwin, compound locomotive, by Richard A. Smart, 
il.3sistant Professor of Experimental Engineering at 
Punhre University, in which he draws the following 
conclusion3 : First, that there was with an increase 
of �peed an increase of horse powe r and economy up 
to 270 revolutio!ls per minute ; second, the indications 
were that the power would increase for speeds con­
siderably above 270 revolutions per minute ; third, the 
increase in economy with increase of speed was chiefly 
due to a decrease of cylinder condensation ; fou rth, 
the average steam consumption of the compound was 
much lower than the lowest consumption shown by 
the single-expansion engine ; fifth, the saving in steam 
shown by the compound locomotive would result in a 
saving in coal of from 18 per cent to 33 per cent. 

Perhaps the most celebrated locomotives turned out 
by these works are those which have been built to haul 
the extremely fast trains which are running between 
Camden, acrosll the Delaware River from Philadelphia, 
and Atlantic City. These are of the celebrated 
"Atlantic" type in which the cylinders drive the rear 
pair of four·coupled drivers and the weight of the fire­
box is carried by a pair of trailers. Engine 1027 was 
built under guarantee to haul a train of eight cars 
( four coaches and four Pullmans ) to Atlantic City, a 
distance of 55 .5  miles, in sixty minutes ;  or to haul 
six cars over the same distance in fifty minutes, with a 
development of an estimated horse power of 1,400.  In 
practice, however, this locomotive exceeded the guar­
antee by about 10 per cent. Another of the "Atlantic" 
type was built for the Chicago, Milwaukee & St. Paul 
Railroad, under contract to haul nine cars between 
Milwaukee and Chicago in one hour and forty·five 
minutes, with an estimated development of maximum 
horse power of 1,600. One of the latter engines ex· 
ceeded the guarantee by four cars, hauling thirteen 
cars in the specified tima, the train and locomotive 
together weighing 600 tons. Following on these ex­
cellent results the company proceeded to make ac­
curate tests of 1027 to determine just what the locomo­
tive was capable of. It was found that with an ex· 
perimental train of twelve coaches the horse power 
increased directly with the speed until it reached 
1,450 horse power at 70 miles an hour, and even at 
this speed the locomotive had ' a reserve of power to 
overcome grade resistance or to enable it to accelerate 
the train to a higher speed. 

It  is a well·known fact that at the higher speeds 
the single·expansion locomotive is subject to draw­
�acks in the shape of wire drawing of the steam, back 
pressure in the cylinders and overforcing of the fire, 
which are absent in the compound with its wider range 
of expansion and its milder exhaust. Careful tests 
have shown over and over again that there is about 
25 per cent economy in a coinpound as compared with 
a Single-expansion locomotive doing the same work. 
This is due to the less evaporation required to de· 
velop the necessary energy, together with the slower 
rate of combustion of fuel resulting from exhausting 
the steam at lower tension. Of course, it is  under· 
stood that these results are only obtained, as we have 
before remarked, where the management and opera· 
tives of the road are in thorough sympathy with the 
compound, and are desirous of giving it every facility 
to show its best reSults. 

The 20,000th locomotive, of which we present an 
illustration, is a further improvement in which it i s  
sought t o  secure a more perfect balance o f  the reo 
ciprocating parts than is possible on the ordinary 
type. The high and low·pressure cylinders, instead 
of being arranged above one . another in a vertical 
plane, are all carried in one horizontal plane, the high· 
pressure cylinders within the frames beneath the 
smokebox and the low·pressure cylinders on the out· 
side of the frames. The low·pressure crossheads are 
connected with the main driving wheels by outside con· 
necting rods as in ordinary practice. The main driv· 
ing axle has two eranks, which are set at right angles 
to each other on each side of the center of the locomo· 
tive, and each crank is  coupled to the crosshead of 
one of the high·pressure pistons. The crank on the 
axle and the crank·pin in the wheel for the corre· 
sponding high and low-pressure cylinders are set at 
an angle of 180 degrees, and the two axle cranks being 
set at 90 degrees results in the action of each high 
and low-pressure cylinder on one side of the locomo· 
tive quartering with the equivalent cylinders on the 
opposite side. As a consequence, an almost perfectly 
balanced engine is secured, and the amount of counter· 
balance required is reduced to a very low limit. The 
arrangement is the same as was used by Strong in his 
locomotive that attracted so much attention a dozen 
or more years ago, and it has lately been adopted with 
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very good results on two or three of the English roads. hose is attached for drawing off the water. When de· 
Other special features of No. 20,000 are that it carries sired, however, this rubber tube may be removed and 
the Vanderbilt boiler and tender. In the former the the drain pipe closed by a cork or stopper. 
firebox is cylindrical and corrugated, and in the tender To fold the ice·box, the felt jacket is first removed, 
the water tank is cylindrical, and the coal box is built then the top, E, is taken off, the grid, a, lifted out, and 
at the front end of the tender and is, therefore, very . the leaves, A and D, folded over. It will be noticed 
conveniently placed for the fireman. The locomotive that the side leaves, A, are hinged at a higher point 
weighs in working order 176,510 pounds, of which 127,· than the end leaves. The purpose of this is to permit 
010 pounds are on the driving wheels. The Weight the side leaves to fold over and lie flat on the end 
of the tender loaded is 99,000 pounds. The driving leaves. The grid is now placed on the folded leaves 
wheels are 73 inches in  diameter and the cylinders 
are 15 and 25 in diameter by 26 inches stroke. The 
boiler has a total heating surface of 2,793 square feet, 
of which 128 square feet are in the firebox. 

• • • 
VENT·CLOSING VALVE FOR PUMPS. 

The device here illustrated is designed for use on 
pumps operated by windmills, and provides a means 
for clOSing the vent·hole of the supply·pipe of a pump 
whenever desired. It is well known that considerably 
more work is required to pump a given quantity of 

water when the vent· 
hole is open than 
when it is  closed, 
t h u s  prematurely 
w e  a r i n g out the 
pump and windmill. 
With this device ex· 
tra wear is entirely 
avoided, as the vent· 
hole may be readily 
closed whenever it 
is desired to use the 
pump. In our illus­
tration the vent·hole 
may be seen at A. 
A metallic strip, D, 
encircles the pipe 
and is tightly clamp· 
ed at the rear by a 
bolt. A portion of 
this strip directly in 
front of the vent· 
hole is  off·set or 
struck·up from the 
surface of the sup­
ply·pipe to permit 
the insertion of a 

A SIMPLE DEVICE FOR PUMPS. slide, C. To prevent 
leakage a packing of 

leather, B, is placed between this slide and the pipe, 
against which it is  clamped. After the slide is in· 
serted ears are turned up on its lower portion, and 
serve as stops to limit its upward movement. A rod 
passes through the upper end of the slide and serves 
as a handle to operate the device. This rod passes 
through a slot in the base, G, of the pump and 
is provided with a small detent or catch at E, which 
hooks over the pump base and serves to hold the 
slide in its highest position. When the slide is in 
this upper position the vent-hole is uncovered. If  it 
be desired to close the opening, a forward pull of the 
handle· rod releases the slide, and it may be lowered 
to close the vent·hole. The valve, as has been shown, 
is of very simple construction and may be easily ap· 
plied to any pump. Mr. J. E. Penner, of Kinbrae, 
Minn. ,  has just received a patent for this device. 

• • • • • 
FOLDING ICE·BOX. 

An article which should be of particular value for 
travelers and also for nurses who have charge of chil­
dren has been recently invented by Mrs. J.  B .  Rogers, 

A HANDY ICE BOX. 

of Lakewood, New Jersey. The invention relates to an 
ice-box which may be folded up and packed away in a 
small space whenever desired. Our engraving shows 
the ice·box set up in position for use. Side leaves, A, 
and end leaves, D, are hinged to the bottom of a water­
proof pan, B. A flanged top-piece, E, serves to hold 
the leaves in vertical pOSition, their . upper edges being 
wedged between the flanges and blocks on the under 
surface of the top, E. A lid, F, covers the opening in 
the top·piece to which it is hinged, and is provided 
with a knob, G, by which it may be raised. A jacket, 
H, of thick felt covers the ice·box and a flap, K, of the 
same material covers the lid, the felt serving to prevent 
the entrance of heat from external sources. A grid, C, 
placed in the bottom of the pan, B. serves to hold the 
ice. and permit proper drainage of the same. The 
pan is provided with a drain-pipe to which a rubber 

and is covered by the top-piece, E, thus forming a neat 
and compact parcel . When in position for use there is 
ample room in the box for bottles or other articles to te 
kept cool and it  i s  therefore an accommodation which 
travelers will find indispensable. 

!£orresp o n u e n c e . 
Seismic Dlst u I'baures and the Isthmian Canal. 

To the Editor of the SCIENTIFIC AMERICAN : 

The point urged, in the SCIENTIFIC AMERICAN of this 
date, in support of the Panama Route for an Inter­
oceanic Canal, is hardly a safe one to insist on. Vol· 
canoes are safety valves ;  the regions where they are 
are no more to be dreaded than are regions within the 
seismic belts where volcanoes are absent or remote. 
You woul-d not advise a friend to select as his home 
an apartment house where the steam heating boiler 
had no safety valve, in preference to one where a safety 
valve was provided. The eases are perfectly analo· 
gous. Ometepe, Lago Nicaragua, is a safety valve at 
any rate. Nicaragua has not such subsidence shocks 
and surface undulations as has Panama, where there 
will never be a period of quieseellce of sufficient dura· 
tion to half finish the Bohio dam. 

I realize that "geologists . .  galore have gone to Pan­
ama and reported that they did not feel earthquakes .  
So a man may go to Mississippi in January and say he 
saw nothing of negro disfranchisement-they don't 
vote there in January. Visitors of the "eminent sci­
en tist," the newspaper posing sort, stay on the Panama 
Isthmus, as a rule, less than a week. If they will go 
there, live with the people, camp out in the hills, as 
have I as an exploring naturalist, they will tell, i f  
truthful, a very different story. Panama does have 
sudden shocks and quivers that would crack the pyra· 
mid of Cheops in twain ; no Bohio foundation!', .m 
sand and 150,  or more, feet below sea level, will ever 
withstand one such shock. Were there open volcanic 
vents near by these would be reduced or be wanting. 
The man who denies this has either never been long 
on the Isthmus, or-he is in the pay of the Panama 
people. 

Remember Jamaica in the eighteenth century. Not 
in present geologic times has that island had a volcano 
in activity. Yet the fates that overtook Port Royal 
and again Savanna la Mar were far beyond that at St. 
Pierre in their terrible effects. 

Mont Pelee's recent exploit may suffice to prevent 
the building of the Nicaragua Canal ; it is not needed 
to prevent that at Panama. God himself could not 
build that and make it "stay put" without transcending 
His present laws. EUGENE MURRAy-AARON. 

Washington, D. C., May 24, 1902.  

'rhc  C u rre n t  Su pple nle n t. 

A very beautifully illustrated paper by Dr. F. A. C. 
Perrine, D. Sc., on the "Power Plants of the Pacific 
Coast," opens the current SUPPLEMENT. Messrs. Swin· 
burne and Cooper's paper on the "Problems of Electric 
Railways" is concluded. Mention has been made in 
the SCIENTIFIC AMERICAN of ti,e Richards·Archibald 
method of studying growing crystals by instantane· 
ous photography. Messrs. Richards and Archibald's 
method is published in full. The famous Berthelot 
tells something of the radio-activity of matter. Naval 
affairs have not been neglected . Mr. William Laird 
Clowes describes recent scientific developments and 
the future of naval warfare ; and S.  W. Barnaby dis· 
courses on torpedo·boat destroyers. 

.. . . .  ., 
An Improved F o r m  of A pparatu s  for Producing 

Thin Films by E l e c t ro-Depositi o n .  

Herr Endruweit, of Berlin, has patented an im· 
proved form of apparatus for producing thin films by 
electro.deposition. An endless metal band is first 
coated with potassium sulphide, and, after washin.';, is 
passed through a nickel bath of the usual composition. 
The thin film of nickel obtained in this way is backed 
by copper ( by passing through a similar bath contain· 
ing a copper salt in solution ) and by tough paper, be· 
fore being stripped from its support. A strong sheet 
or roll of paper faced with bright metallic nickel ea n 
be obtained in this manner, and the use of this mao 
terial after relief·stamping and coloring, for wall· 
papers and for advertisement show·cards is said to 
offer many advantages. The electro·deposited "paper" 
is also reported to be useful for packing the stuffing 
boxes of high·pressure steam engines, and, if sold at 
reasonable rates, it is  possible that there are many 
uses for which it may prove suitable. 



ROSE MADE EN TIRELY OF KETAL. 
Metal is  about the last thing one would regard as 

a substitute for rubber, and particularly where great 
flexibility is  a quality which was absolutely essential ; 
but this has been done recently, and a hose has been 
manufac tured out of a steel tape which has all the 
flexibility of a tube made of rubber, and also several 

METALLIC ROSE . 

advantages which the rubber does not possess, such as 
great durability in all classes of service and the power 
to resist  the action of heat and corrosion a s  well as 
that of acids and other chemicals. It  i s  therefore 
adapted to the conveying of steam, compressed air, 
water, oils, acids, alkalies, gases, benzine, naphtha 
and gasoline. 

No rubber whatever enters into the manufacture of 
this hose. It is constructed entirely of a metal tape 
which is rolled up in the form of a spiral, so that 
the edges overlap and fit into each other without in 
the least interfering with its flexibility. As the tape 
is rolled up it forms a groove for the reception of a 
packing which is completely inclosed in the metal as 
i t  rolls, where it remains fully protected from external 
or internal wear and tear. The packing causes the 
tubing to be perfectly tight, while the jointing induces 
a flexibility superior to that of a rubber hose of equal 
dimensions. A s  this hose will not kink, crust or 

blister, it  can al ways be relied o n  to deliver its full 
capacity, which is greater than that of a rubber hose 
of the same dimensions, from the fact that the con· 
nections are all made 
on the outside, leav· 
ing the full internal 
diameter of the hose 
always available. The 
accompanying c u t  s 

show some pieces of 
this hose tied iIi such 
knots as to demon-
strate its extreme flex­
i b i lity, and also show 
the method of con­
struction. In the lat­
ter the packing is  
shown in its  place. 

The single hose is 
recommended for all 
ordinary p u r p o  s e s ;  
but where i t  i s  de­
signed to convey air 
or steam under pres­
sure, a double hose is 
made which will, it is 
claimed, resist a� pres­
sure of three thou­
sand pounds to the 
square inch. This is 
constructed by placing 
one m e t  a 1 1  i c hose 
within another, the 
coils of each running 
in opposite directions_ 
This combination en­
ables it to withstand 
the hardest usage suc-

. -

cessfully. While this hose is jUst being introduced 
into this country it has been in actual use long enough 
in Germany, where it originated, to demonstrate its 
serviceability. It  has been adopted by the German 
navy and : by the North German Lloyd. I t  has also 
done exce1lent service at the Liverpool docks, where 
over one thousand feet of it are used to convey steam 
from the boiler s  to the grain elevators. 

Metal hose cannot, like India rubber, be drawn 
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over the end pieces of the apparatus with Which con­

nection is to be made. When of small diameter anq 
intended for light pressures it is fixed by means of 
special connecting pieces which are cemented or sol­
dered to the hose. In the case of larger hose, and 
where heat is to be encountered, the fittings are sim­
ilar to glands in general u se for valves and piston 
rods on pumps and engines. 

. . . ' . 
CURIOUS BRIDGE AT ZANESVILLE, ORIO. 

A bridge has recently been completed at Zanesville, 
Ohio, which i s  probably the only structure of a similar 
shape in the United States, if not in the world. I t  is 
popularly known as the " Y" bridge, from the fact that 
it consists of three arms, which join at the confluence 
of the Muskingum and Licking rivers. 

It  takes the place of a wooden covered bridge of the 
same design which , was torn down in 1901 because 
it had become so weakened as to be dangerous for 

traffic. The site of the former bridge was utilized, 
but larger piers were constructed of masonry. Upon 
these was placed timber centering to sustain the steel 
ribs which constitute the permanent framework. The 
ribs are groups of pairs of bars, fifteen to an arch. 
A concrete filling consisting of gravel, sand and 
cement was placed upon the steel framework. Next 
to this was placed , a layer of asphalt to prevent water 
from above reaching the tops of the arches, and upon 
the asphalt was laid a mixture of gravel, sand and 
cinders topped with another layer of concrete six 
inches in thickness. The roadway of the bridge is 
paved with brick and sustains the track for an elec­
tric railroad, the rails of which are bolted to steel 
channels embedded in the concrete. Conduits are 
also arranged under each sidewalk for electric and 
telephone wires as well as gas mains. 

The east arm of the bri dge is the longest, consist­
ing of three spans 122  feet in length. The west arm 
is composed of spans 120lh and 99 feet in length re­
spectively, while the north arm is composed of three, 
each of which is 81 feet in length. As is  noted by 
the illustration, the arch rings are elliptical, while 
the piers sustaining them are finished with half-round 
columns or buttresses intended to support poles for 
electric lamps. Only the exterior of the ' piers is com­
posed of masonry, the space within being filled with 
concrete also. 

.. . . . ..  
What it Costs to Keep Central Park I n  (' o o ditlon. 

The landscape gardeuer of New York city, Mr. Sam­
uel Parsons, has drawn a gloo'my picture of the future 
of Central Park, New York's famous pleasure ground. 
According to Mr. Parsons, about two million dollars 
will be required to ' save the park from ruin. The 
magnificent elms which line the Mall are said to be 
slowly dying for lack of nutrition. The removal of 
dead leaves in the interest of cleanliness has done its 
sh are to expose to the parchin g rays of the sun a soil 
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which is in itself not over-nutritious. Mr. Parsons natu­

rally hesitates to demand two million dollars for the 
saving of the park. Indeed, it is a question whether 
it is nol' advisable to abandon the park altogether, 
and to seek another spot which might be converted 
into an open"air pl easure ground' for the people. ' Prop­
erty owners have ,for years complained that the ·pecu­
liar situation of tl!e park, splitting the city as it does 
in two long halves, necessitates detours and causes 
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not a little inconvenience. That the park will sooner 
or later give place to the all-devouring business needs 
of the city is hardly to be qftestioned, lamentable 
though that fact may be. Mr. Parsons is against the 
selling of the park for building lots, because in his 
opinion it is the most beautifully laid out property of 
its kind. In France and Germany are also magnificent 
parks, but it is doubtful if they can compare with the 
magnificent expanse of , green that extends from 59th 
Street to nOth Street. But in one thing at least 
foreign parks excel us. Their vegetable growths are 

more scientifically kept, with the result that there is 
little or no danger of denudation. 

.. � . . . 
In times past a lake existed in Switzerland near 

the Marslly Valley, but either dried up or disappeared 
through drainage or analogous causes. Now several 
ca ntons have combined, and will fill the ancient lake­
site by water from mountain torrents now going to 
waste near by. The head ' thus obtained will amount 
to 600 feet, ' and will afford 60,000 horse power. The 
work will take three years to execute, and is expected 
to cost about eight million dollars. 

.. . . . .. 
To Prevent the Freezlug of Gas Pipes_ 

A simple but effective device for , preventing the 
freezing of gas pipes is described in the 1 l1ustrirte 
Zeitung fiir Blechindustrie, consisting merely in the 
insertion of a wider piece of pipe just where the con­
duit issues from the ground or wall. For a conduit of 
a diameter from % to lh of an inch a length of from 
20 centimeters to 30 centimeters of a pipe 1 inch in 
diameter suffices. The deposition of the water par­
ticles contained in the gas, which on leaving the works 
have a · temperature of about 10 degs. C., naturally , 

takes p i a  c e j u s t 
where the g a s  is 
subjected to the most 
abrupt change of tem­
perature, i. e., on its 
issue from the ground . 
If the external tem­
perature is sufficiently 
low, t h e  depOSited 
w a t e  r immediately 
congeals and clogs the 
conduit. As soon as 
the gas has acquired 
the temperature of the 
conduit the deposition 
of water and congeal­
ing cease, and this is 
said to be the case a 
short distance beyond 
the first cooling point. 
Therefore there should 
be no congealing be­
yond t h e  inserted 
wider piece, and this 
piece is wide enough to 
accommodate a thick 
i ce-crust and to still 
leave a free passage 
for the gas. As a mat­
ter of fact, the . prin­
ciple of this new 
method i s  already em­
ployed in street lamps, 
and w i t  h success. 
Anyhow, the expense 

involved is trifling, and it  well merits a trial. 

.. . . , .  

E i s  three hundred years since Bodley built his lib­
rary at Oxford and the university is going to celebrate 
the anniversary. The Bodleian is the largest university 
library in the world, and ranks next to the British 
Museum and the Paris. 13ibUotMque Nationale in the 
number of VQlumea. 
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SELF·DUMPING CARS IN RAILROAD CONSTRUCTION. 

BY DAY ALLEN WILLEY. 
Soqte remarkably rapid work ' in the building of 

:railroads in the West has recently been accomplished 
by the use of labor·saving machinery and appliances 
such as self-dumping cars, the track-laying machine 
and the bridge-building traveler. The country through 
which some of 

Scientific ADlerican 
man i s  required to empty a train of five or six cars 
after the mechanism for directing the motion of the 
contents has once been adjusted. By coupling the air­
hose to tile dumping cylinder on the 'end car one man, 
by shifting a lever, can dump a train of half a dozen 
or more cars. 

By utilizing this form of car 10 to 25 cubi c yards 

39;) 
a t  a speed ranging from 5 t o  t2 miles . an hour. For 
completing the surface of the Toad-bed it . was found 
in the work above referred to that the distribution was 
very satisfactory even at the latter rate of speed. 

T o  give an idea of the load which can be transferred 
in not only constructing railroads, but loading vessels 
with coal or other material, it has .beeIi found by 

actual test that 
the lines have 
b e e n  c o n ­
structed is of 
a- very d ifficult 
character, and 
n e c e s s i t a t e d  
the filling of 
valleys or can­
y o n s  w i t h  
earth or stone 
in addition to 
the erection of 
many long and 
hi g h bridges. 
Such an enor­
mous quantity 
of m a t  e r i a  I 
w a s  required 
to fill around 
the false work 
placed across 
some of t h e  
valleys that the 

DISTRIllUTING MATERIAL FROM SELF·DUMPING CARS ON A TRESTLE. 

five c a n a l '  
boats each 300 
feet in length 
can be filled at 
a time, pro­
v i d e d ,  o f  
course, t h a t  
they are lying 
along the same 
wharf. With 
the usual nUll" 
bel' of hatches 
to a boat about 
forty cars of 
ordinary size 
can be placed 
on the wharf. 
one to serve 
each h a t c h, 
As a l r e a d y  
stated, an in­
definite n U ill-

unloading of the cars in the usual 
way by shoveling was out of the question, as too much 
time would be lost in the work. . In some places em-' 
bankments .ranging as high as 150 feet were required 
to carry the track across the valleys. In their con­
struction a wooden trestle would be . built from the 
side of the valley a distance of 50 to 100 feet, accord· 
ing to ' depth, and a temporary track laid on this 
support. 

From tlul ' nearest gravel pit  or cut trains of con­
struction cars would be run out on the trestle and 

·c o n t e n t s  
<lumped. From 
_an engineering 
standpoint the 
-work perform-
ed by some of 

1:he -self-dump­
ing cars w a s  
r e m a  r k a  b l e. 

What i s  known 
a s the Good­
win w a s  em­
p l o y  e d by a 
number of the 

can be thrown on the embankment from 'each side in 
merely the time required for the material to pass out­
u sually a few seconds. As the lower portion of the 
false work is filled an addition to the trestle is  can· 
structed and more cars added to the dumping traiIi. 
I� more material accumulates on one side of the trestle 
than on the other i t  i s  only necessary to keep one 
side of the car closed and divert all of the filling to 
the lower, shallower part of the bank. 

When thl/ level of the road-bed is reached the track 
i f'\ laid with rails of the usual size, and the cars utilized 

c'o n t r actors. 
T h i s  c a r  i s  
built of steel, 
with the lower 
half of a V-sec­
-t i o. n .  E a c h 
side is hinged, 
.a n d  m a y  b e  
swung in and 

LOADING 4. TRAIN OF GOODWIN CARS BY BUCKET DREDGE. 

fastened or reo 
leased at the will of the operator. The movabie frame­
'WOrk holding ·the sides in place is connected' with 
-valves or "dump cylinders" operated by compressed 
.air, the ordinary supply furnished for the air·brakes 
being usmi.lly sufficient to operate them. 

The car can be arranged so as to open one side or 
the other or both. When it is loaded it is run out 
-upon the trestle or false work, and by merely pulling 
the dumping lever, as it is called, the sides are opened 
.and the contents of the dumper thrown in the center ' 
()f the track or on either side as desired. Only one 

At rear of laSt car is shown the air-cylinder by which sides of car are releaseJ. 

to ballast it. Loaded with rock or gravel, they are 
· hauled over the rails to the desired point, and by the 
Single motion of the lever the material can be thrown, 
not only on one side o'f the rails to the required dis, 
tance, but also ' betw'een them SO' evenly' that a few 
minutef'!' work with a shovel is sufficient to place the 
road-bed in condition for regular service. An inter· 
esting. feature in ' connection with the ballaSting is the 
n<pidity with w�ich the work is performed. In case 
time is precious it can be discharged from either or 
both sides while the locomotive i s  pulling the cars 

ber of cars can be unloaded by one man by merely 
connecting the hose which carries the ' compressed air 
to one of the dumping cylinders, consequently as soon 
as the ' cars are in position their contents can be 
emptied into the hold simultaneously. The sides of 
the unloaded car are replaced i n  �tlsition and locked;. 
and the empty train drawn from the wharf, when 
another takes its place. Allowing for the movement 
of the cars to and from the wharf, and the unloading. 
a train load of from 1 ,500 to 2,000 tons can be trans­
ferred in less . than ten minutes, or  at a rate of fully 

10;000 tons an 
hour. If t h e  
t r  a c k s con­
n e c t e d  with 
t .h e shipping 
wha:ff are ex-
tensive enough 
to 8Jlow trains 
to be made up 
and h a u  l e d  
.without delay 
this rate of un­
loading can be 
c ri n  s i  Ii e r ably 
increased. 

The mechan­
ism operating 
the sides of 
the self-dum-p­
i n g  c a r  i s  
graduated s G 
that the open-
t Ii g c  it n be 
varied 'and the 

flow of material diminished or increaaed at the will 
of the operator. This is especially desirable in reo­
ballasting track. When but a . small quantity of gravel 
or rock is required to properly level the road,bed in 
such work the ballasting train can be moved as rapidly 
as 16 miles an hour. This rate of speed haS been 
maintained and the work done successfrtUy in im­
provements upon the Great Northern Railway, where 
rock as well as stone was discharged at the same time. 
As six men require about thirty minutes to unload 
the average-sized car, an idea of the time and labor 

MAKING A FILL FROM STEEL OR TIMBER TRESTLES THAT ARE PERMANENTLY ,BURIED IN THE EARTHWORK. 
'l'he above bnapshots were taken as the material was dumped from the cars. 
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saved by the automatic process can be gained. The 
accompanying photographs showing the work of 
making some high fills on the Union Pacific and 
other railroads are particularly interesting' in view of 
th.e excellent "snap-shot" effects secured. 

• I . ,  • 
NEW FORM OF LIPPMANN ELECTROMETER. 

A new form of Lippmann capillary electrometer has 
lileen d evised by M. Pierre Boley, of Paris. It  has the 
advantage of being easy to construct and is at the 
same time very sensitive, as it will indicate differences 
of potential as low as 1-3000th of a volt. As the dia­
gram shoW's, the mercury is contained in a pipette, A, 
whose lower tube, t, is  bent twice at right angles. 
The tube has a dilUlleter of one millimeter at the open 
end, e, and here the meniscus is formed. The end of 
the tube is surrounded by the electrolyte, L, contained 
in a spherical vessel, B, which has a tubulure at each 
end ; that on the left brings the liquid above the menis­
cus, and enables the latter to be observed by the mi­
croscope eyepiece, while the right-hand tube, which 
turns in the stopper, renders it easy to empty ,the ves­
sel. The electrode, E, is fixed upright ' in a base of 
putty, M; it has a diameter of 4 inches, and on this 
account it is not easily polarized. The meniscus is 
lighted from above so as to produce in the microscope 
two or three black fringes parallel to the image at 
its summit. The cross wire is brought upOn the fringe 
nearest the mercury, which is the most sharply de­
:fined. To measure the electromotive force a Latimer 
Clark standard cell is used with a c.o,mpensator which 
!Jrings- the reading back to zero/ ' T1):e image'. of the 
meniscus is seen to depress with a change ' in the 
electromotive force of only 1-3000th of a volt. For 
instance with a . meniscus of one millimeter diameter, 
the apparent depression i s  about lh of a millimeter for 
ali image which is magnified 100 diameters. The in­
strument obeys .a simple law for in-
creasing electromotive forces, as up to 
1-100th of a volt the depression is 
exactly proportional to the electromo­
tive force. The zero of the instrument 
remains always fixed when it is mount­
ed, so as to be free from vibration. 

• • •  

6t.30 
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a very solid foundation, as the pier stands on the 
clays and gravels of the Potomac Formation, wh�ch 
rest on crystalline rocks seventy or eighty feet below 
the surface. The beftm points about S.  30 deg. W. This 
di rection was chosen so that the beam might b� parallel 
to the Appalachian mo,untain system and to the coast 
line, and thus be most sensitive to disturbances propa­
gated at right angles to these continental features. It 

L IPPMAN N 'S ELECTROMETER , 

is in charge of Prof. Harry Fielding Reid, of the faculty 
of the Jolin& Hopkins UniverSity, and by a strange coin­
cidence made its first record on the same day it was 
compl� and placed in operation. This was an earth­
quake �ch was very perceptibly felt upon the Pacific 
Coast as well as at various pOi'!lts on the Pacific Ocean, 
and the 're6ord of the instrument shows more or less 
movement of the earth for a period of nearly four 
hours. Repr(J(fuctioDs of , tms disturbance upon the 
photographic" paper corresPolId almost exactly to . that 
noted when the disaster in Guatemala occurred, al­
though the Central America:n fluctuations were some­
what more violent, as indicated by the wave lines indi­
cating the vibration ol the instrument. Although many 
trains pass through the Baltimore & Ohio Railroad tun­
nel within 150 feet of the instrument, the vibrations 
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Santa Barbara , county is the region most famous for­
this grass, and here the first experiments were made' 
with it, the roots having Qeen bro�ght, it is said, in the ' 
early sixties, from South America by a Spanish gentle­
man. It was soon seen that the pampas plume in the" 
United States would be a profitable venture, and when. 
it was found that the plants would live, roots were im-' 
ported and many acres planted in various parts of Cali­
fornia, resulting in the pampas ranches of to-day. One 
of these is found south of Pasadena, over the Mission, 
hi llE, owned by Mrs. Strong, the pioneer of plume rais­
ing on a large scale, the first to introduce the plumes as 
part of the regalia of political clubs. Their use by tens, 
of thousands in the Blaine campaign gave significance 
and novelty to the ranks of the followers ' of the, 
Plumed Knight, each of whom bore one of th� attractive­
plumes. 

The plumes have no special economic value aside­
from their use as ornaments . •  They are dyed all colors, 
of the rainbow, jet black and silver, and bring a good 
financial return in the large citieS- and in the localities, 
where they are not · known. Thousands of plumes are' 
thus employed all over this country and Europe, Ger­
many especially being an important field for the plume., 
Of all the enterprises in California, this is one of the 
most resthetic. The orange picking and packing is­
Interesting to the average tourist, the great groves­
with thei r golden fruit being always a fas9inating sight,. 
but the pampas plume is  so dainty that it appeals par .. 
ticularly to the artistic.  

The ranches or plume orchards are planted from 
roots often obtained direct from South America to­
renew the stock in its full vigor, but the roots are' 
easily obtainable in California. These are planted a ,  
third farther apart than ordinary fruit trees, a s  the­
plants grow to enormous size. Like the tobacco, it is­
exhausting to tlie earth, sapping it of its moisture and 

richness, and taking so firm a hold. 

9PO 
EARTHQUAKE RECORDERS IN 

AMERICA. 

In connection with the recent volcan­
ic eruptions in the West I ndies and the 
disastrous earthquake in Guatema la,  

PHOTOGRAPHIC REtORD OF AN E�'R.THQUAKE MADE BY SEISMOGRAPH AT JOHNS 
HOPKINS UNIVERSITY 

upon the soil with its mass of' roots. 
that only dynamite will blow It out. 
The pampas plume farmer plants them. 
in hills ten by sixteen feet apart, each 
hill representing five or six individual 
plants whi�h appear to the casual ob­
server to be one enormous bunch. The 
first year a few plumes will be seen ; 
the second and' third each hill may be 
counted on producing from 50 to 200,_ 
arid the fourth and fifth and sixth 

it Is interesting to know that several instruments for 
observing and recording earthquakes are in service in 
various parts of North America. One Is located in 
Baltimore, one at Toronto, three at Bayonne, New 
Jersey, . and one at Victoria, British Columbia. Al­
though the seismograph at Baltimore has been in op­
e ration only since April, 1901, It has noted a number 
of disturbances of the earth, the l�st being that which 
so seriously affected Central America. The instrument 
is of the form designed by Prof. John Milne, the noted 
geologist, and consists of a so-cal,led horizontal pendu­
lum, that is, a beam supported by a vertical column 
as a door is hung by its two hinges. The line between 
the two points of support of the beam is nearly, but 
not exactly, vertical ; the more 'nearly vertical it i s  
th.e more sensitive i s  the beam t o  slight tremors. A 
SJl!.aU tilting of the column at right 

This instrumeut gave no indication of the West Indian disturbances. 

causeq by the service are so rapid that the seismograph 
i3 not affected. Scientists who have cQnfidence in the 
construction of the instrument believe that the erup­
tions at Martinique and St. Vincent have been con, 
fined to a small area, as  the record at Baltimore has 
given no trace whatever of disturbance since these 
eruptions. 

.. . . . .  
THE UT ILIZATiON OF PAMPAS GRASS. 

BY CHARLES F. BOLDER. 
Thirty years ago the pampas grass was a curiosity. 

Many New England homes had treasured specimens 
which were brought across the seas as souvenirs from 
the vast pampas lands of Suuth America. Now the 
pampas plume has been introduced into America, and 
in California forms �llle of the standard crops. The 

years see a fine crop, the plant now 
being, if the conditions are perfectly 

favorable, nineteen or twenty feet high and twelve or' 
more across. The ground is  kept weeded, and after the 
fifth year old stock is weeded out, the best results com­
ing from , plants between four and five years of age. In 
the high lands, where the plants are exposed to the 
warm rays of the sun and evaporation is  rapid, the 
plants are irrigated once a month. In September the 
picking begins about the time of the vintage, and -on. 
the large pampas plume ranches, troops of Mexicans or 
white laborers can be seen trimming the grass. As 
soon as the tips of the grass begin to appear, they are 
cut and carried to the tables where women, pull off the 
sheaves, skilled hands making $1.50 per day at the 
work. Children now take the plumes and lay them in 
long rows in the sun to dry and bleach. When the In­
dustry was in' its incipiency, it was douQtful if it could 

be made a success, as the plumulEls­
dropped off and it was impossible to­
transport the plumes, but someone dis-­
covered that if the plume was picked 
when I t  was not quite ripe it would 
hold together, which solved the entire 
problem. 

• In sunny localities a day or so suf­
fices to dry the plumes, and at such 
times the ground appears, from the 
hills, to be covered with snow. After­
the drying the plumes are taken to the 
curing house and then finally sorted 
into various grades by expert hands .. 
The finest and most beautiful plumes: 
are about thirty-six inches long, and 
they are packed for shipment either 
in packages of 2,000 or in large cases,. 
the prices ranging from $ 200 to $50 per 
thousand, according to the demand. 

angles to the beam will cause the latter 
to swing in that direction. The ad­
justment is usually made so that a 
tilting of the c�lumn of 1h sec. of arc 
( 1 . e., a movement of the top of the 

column, which is about one foot . high, 
of 1-35,000th of an inch beyond the 
base ) will clfuse the end of the beam 
to lOwing a distance of 1-25th inch. The 
beam is 37 inches long, and on its end 
is fastened a plate of thin brass in 
which is a narrow slit parallel to the 
length of the beam ; this plate moves 
over a fixed brass plate with a similar 
slit, but at right angles to the former. 
A ray of light is reflected through the 
two slits, which siJl!.ply serve to narrow 
it, and moves to and fro as the beam 
swings. The light falls on a strip of 
bromide paper which is steadily moved 
by clock work under the slits at the 
rate of 1-25th of an inch a minute. 
When the beam is at rest the move­
ment of the paper causes the light to 
trace a straight line upon it, but when 

PAMPAS GRASS, SHOWING THE HIGHLY DECORAT IVE EFFECT OF THE PLUMES. 

There are numerous nampas or­
chards in California ranging in their 
p roductive quality from 5,000 hills, 
which produce 250,000 plumes, down to­
small ranches where but a few are 
raised. In all, Californi.a produces 

the beam swings back and forth the straight line is 
ch anged into a sinuous curve. The period of vibration 
of the beam is about fifteen seconds, during which time 
the paper has only moved about 1-100th of an inch, con­
sequently the curved line is very much compressed, and 
its back and forth tracing on the paper appears like 
the ' widening and paling of an original straight line. 
The instrument is mounted on a solid brick pier. built 
about twenty-five years ago, and consequently rests upon 

vast fields of grass in its light gray tints p't'esent a 
beautiful scene, rippling in . the wind, the soft colors 
and graceful shapes being particularly pleasing to -the 
eye, and when seen in long stretches, as on the E:anc\w 
del Fuerte near Whittier, a more attractive sight can 
hardly be imagined. Yet the full beauty of a pampli,s 
field in perfection is neve.r or rarely seen in California, 
as the plumes are gathered before they are perfectly 
ripe and white. 

about 2, 500,000 plumes per annum, which are , sent all 
over this country and Europe. 

The pampas grass is the Gynerium argenteum of bot­
anists, and ' is indigenous to the La Plata region of 
South Ameri�a, covering large portions of tlie pampas 
and forming a characteristic plant of the country. In 
Southern California the pampas is a common garden. 
plant, ' being VElry effective against the rich green fol­
iage. Durl'ag the yearly tlestas of Los Angeles, Pasa-



dena and Santa Barbara, many of the vehicles are de­
corated with the plumes. One which secured the prize 
at Santa Barbara is shown in the accompanying illus­
tration. It was completely covered with pampas 
plumes, presenting a beautiful sight as it moved slowly 
along; even the umbrella over the head of the driver 
being formed of this attractive grass. 

• • • •  
AN ANTIQ.UE BRONZE HEAD OF THE ROMAN EMPEROR 

T IBERIUS. 
During the work of excavating for the foundations 

of the new building of the Opera Pia di San Paolo, the 
pawnbroking and loan establishment in the Via Monte 

BRONZE HEAD OF THE ROMAN EMPEROR rmERIUS 

EXCAVATED NEAR TURIN . 

di Pi eta in Turin, a. well-preserved bronze bead of 
Emperor Tiberius of Roman days was discovered. It 
was found August 24, 1901.  Although oxidized and 
covered with a faint green deposit, it shows manifest 
traces of gilding in the sockets of the eyes, in the 
ears and in the hair. The metal of the head has 
a thickness of three millimeters. The head measures 
twenty-six centimeters from ear to ear and twenty­
nine from brow to chin. The features are excellently 
executed, and are of manly beauty, the nose slightly 
aquiline and the hair curly and short. This valuable 
find lay at a depth of about six meters below the level of 
the street, in an ancient well, which had to be removed 
to make way for the foundations. This, coupled with 
the fact that the head shows signs of breakage at the 
neck, led to the conclusion that it belonged to a com­
plete statue and was robbed and thrown into the 
well. It  is possible that the head belonged to an 
equestrian statue, since the foreleg of a horse and 
the right leg of the rider were found in 1559, 
when the Church of the Holy Martyrs was being 
built near this site. These two objects are now 
in the Museum of Antiquities in Turin. 

Close beside the head of Tiberius, a Cupid 
of white marble was found, the whiteness of the 
cleavage having lost none of its original purity. 
The fracture shows a clean, granular and shining 
white. It is to be regretted that the statuette 
has lost its head, the left arm, the right forearm, 
the left leg and the right foot. Both finds hav". 
been temporarily deposited in the Opera Pia d i  
S a n  Paolo, b u t  will doubtless b e  presented t o  the 
Turin Museum of Antiquities, which contains 
many valuable relics.-For our engraving, as 
well as the accompanying description, we are 
indebted to the Illustrirte Zeitung. 

. . . ' . 
AN ANCIENT IROQ.UOIS RITE. 

BY EDWARD HALE BRUSH. 
If white men of a Christian nation see a great 

calamity impending, it is customary in public 
and in private worship to call upon the Almighty 
for protection. When the so-called "Pagan" Iro­
quois are apprehensive of trouble of any kind, 
they, in their simple, child-like faith in the 
power of a Divine Being or his agents, call upon 
him or them through their peculiar forms or 
ceremonies to avert the threatened harm. Iro­
quois annals are full of incidents of this kind. 
In the ceremonies of the New Year's festival at 
the Cattaraugus Reservation in Western New 
York in February, the Senecas of the "pagan" 
belief revived many ceremonies which had not 
been observed before in many years, or had not 
been · executed with such faithfulness and one 
might say devoutness. 

Scientific American 
The unusually large attendance of Indians at the 

dances and other rites of the festival, and the unusual 
circumspection maintained in connection with the cere­
monies, seemed to indicate something akin to that 
feeling of religious fervor noticeable at a revival meet-

.i ing among white Christians. The object of this un­
usual care to carry out the old ceremonies was the 
pleasing of the Good Creator, Ha-wen-ne-yu, and the 
subordinate divinities or spirits to whom he is believed 
to delegate various offices and tasks, such as He-no, 
who has control of the thunder, the storm and the 
rain ; the Three Sisters, the spirits whose especial 
care is  the cultivation of vegetables which support life, 
and the spirits whose care produces the herbs used in 

. healing the sick. 
Thanks are given in the I roquois ritual to all the 

objects in nature, many of which are enumerated by 
name. One of the leading features of the New Year's 
festival is  the recitation by the "preacher," or "Master 
of Rites," as he is sometimes called, of an address or 
chant of thanksgiving to the Good Creator, between 
the clauses or stanzas of whIch the turtle rattles are 
played and . the feather dance is performed. This dance 
is the most religious of all the I roquois dances. What­
ever significance its name originally possessed is lost 
in the dimness of a great antiquity. 

In times gone by, this thanksgiving chant and the 
feather dance were associated with the ceremony of 
burning the dog. This year on the Cattaraugus Reser· 
vation there was at one end of the Long House a cu· 
rious-looking pole. It was about ten feet high and was 
painted around with stripes of red, blue and green like 
a barber's pole ; near the top hung a small bag or bas­
ket and a cluster of ribbons of different colors. When 
asked what this was, the Indians said in hushed tones 
that it was "the dog," that is, it had been put there to 
remind the worshipers of Ha-wen-ne-yu of the ancient 
rite, which more than twenty years ago was abolished 
on pressure from the whites, who considered it bar­
barous and cruel. Neither white men nor red remem­
bered seeing such a thing as this pole in many years. 

The accompanying picture of the white dog pole 
shows also two false-face dancers. The false-face cere­
monies of the I roquois were also observed with unusual 
faithfulness at the recent festival in February. The 
houses of the faithful were visited by the false-faces ; 
and the false-face dance in the Long House was per­
formed with all the ceremonies appertaining to it, in­
cluding the burning of tobacco in offering incense to 
the Great SlJirit and supplicating him to ward off the 
attacks of evil spirits, and including also the ancient 
ceremony of the scattering of the ashes. 

In this ceremony the false-faces seize the ashes and 
glowing embers from the sacrificial fireplace, and hold­
ing them in their hands blow the hot smoke and ashes 
upon the heads of men and women who are there to 
be cured of disease by the spirits supposed to reside 
within the curious masks. 

The Significance of the decoration of the white dog 
pole, as described above, i s  apparent when the history 
of the white dog sacrifice is considered. It was cus­
tomary in former times, after the animal had been 
killed by strangling, to deck its body with ribbons of 

WHITE DOG lOLE AND FALSE-FAOE DAN0Jm8. 

4t> 1 
many colors, with feathers and with wampum, and 
sometimes to paint stripes upon the body also. It 
was then hung from a pole near the Long House until 
the hour arrived for taking it within that struc­
ture for the sacrifice. In the time of the historian 
Lewis H. Morgan, the body of the dog was borne to the 
blazing altar upon a sort of bark litter behind which 
the people came in Indian file. Speeches and chants 
were made over the dog, the people joining in the cere­
mony. Tobacco was burned, as it still is at the New 
Year's festival ; this, as already. noted, being the In­
dian method of burning incense as an offering to the 
Great Spirit. It is supposed to be an offering espect-

BRONZE HEAD OF T.H.IS ROMAN EMPEROR TIBERIUS 

EXCAVATED NEAR TURIN (FRONT VIEW). 

ally acceptable to Hini and to carry the prayers to His 
ears. 

The white dog sacrifice symbolized in this strangely 
ornamented pole was a very ancient ceremony, and 
its original significance is lost in the mi st of antiquity, 
like that of many other Indian rites. At one time 
the custom of feasting upon its fiesh, as that of a 
sacred animal, was associated with the sacrifice ; and 
the ceremonies of the burning of the dog, as a whole, 
were anciently so peculiar as to call for especial at­
tention from missionaries and early explorers. who 
made records of their observations as to the h&hits of 
the aborigines. One of the most interesting featurcs 
of the ceremony is the fact that, while a sacrifice, it 
does not appear to have had the character of 
atonement for sIn, in this respect being different 
from the sacrifices offered by the heathen peoples 
of the Old World and. the animal sacrifices of the 
a n c i ent Hebrews. The ritual connected with the 

ceremony, some of which survives to the present 
day, indicates that the chief, i f  not the who[". 
significance of the rite was the sending up of the 
spirit of the dog as a messenger to the Great 
Spirit to announce continued fidelity in His ser­
vice and convey gratitude for the blessings of 
the year. The fidelity of the dog was typicai of 
the fidelity of the Great Spirit's children. He 
was the trustiest messenger which cou1d be 
found to bear to the Great Spirit the pledge of 
their .fidelity to His worship. 

The wampum, always used in sealing treaties 
of friendship or any other formal contracts, v, a s  
hung around his neck as a pledge of good faith . 
The last time the dog was burned on the Canad­
ian reservation at Brantford, Ont., the Master 
of Rites sang, "Great Master, behold here all 
of our people who hold the old faith and intend 
to abide by it. By means of this dog being 
burned, we hope to please Thee, and that just 
as we have decked it with ribbons and wampum, 
Thou wilt grant favors to us, Thy people. I 
now place the dog on the fire, that its spirit 
may find its way to Thee who made it and who 
made everything, and thus we hope to get bless­
ings from Thee in return." 

While the dog hung outside the Long House, 
where ' the decorated pole .stood this year, its 
spirit was supposed to linger about the body ; 
but when the dog was placed upon the fire and 
burned, it ascended to Ha-wen-ne-yu, and con­
veyed to him the message from His faithful 
children. 

It is  a singular fact that though the sacrifice 
of the dog itself has for many years been ' abol­
ished on the New York reservations, the ideas 
associated with the curious rite still retain their 
hold upon the devotees of the ancient Iroquois 
religion. 
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RECENTLY PATENTED INVENTIONS. Businus and Ptrson�1 Wants. 

A"rieu1tural Impleme nts. 

PLANTER AND CUL'l' I VATOR.-J. R. READ THIS COLUMN CAREFULLY.-You 
JONES, Jackson, :\Iiss. A seed-box and fer- ��l�g:,.�

d
illj�;'i����s

:g�tf:�t���
e
c;.

as��s ;>';u a���� 
tllizer distributer are employed on this ma- I facture these goods write us at once and we will 
chine and means are p l'Ovided for releasing send you the name and address of the party desir- I 
and dropping the seed through the action of ing themformatinn. In every ('ase it is neces-

sary to give the n umber ot- the inquiry.' 
the fertilizer distributor to cause fertilizing llI U N N  &; CO. 
material to be dropped upon o r  near the seed 
after i t  has reached the ground. Adjust­
ment can be made whereby the fertilizer dis­
tributer will deposit a �'ontinuous instead of 
an intermittent drill .  

ROAlJ-SCRAPER.- -'l'. WILSON, :'\Ieyers Falls, 
'Vash. The road-scraper is of such construc­
tion that a main and auxiliary draft beam 
are employed c apable of adjustment relative 
to each other and to the blade or shovel where­
by the dirt may be directed either to the right 
o r  left-hand side of the implement. The 
ground

' 
need not be turned u p  prior to the 

passage of the scraper over it, as the scraper 
will  act as a plow as well an an evener. 

Apparat u s  for Special P u rposes. 

INCAND!!J SCJo;",T V APOH-Brn,·n;It.-E. L.  
F"oKl<Jo' 'Yarren, Ind.  rrhis invention relates t o  
improvements in bUl'llers of t h a t  elass employed 
for burning gas for il luminating purposes 
formed from naphtha, gasoline, or other hydro­
carbon oils .  'l'he object of the invention is to 
provide an incandescent burner of this class 
that shall be simple in construction and with 
which absolute safety is insur'ed as well as per­
fect combustion. 

Electrical Appara t u s. 

BLOCK-SIGNAL S Y STlilM.-L. RIEBE, Lans­
ford, Pa. 'J;'his system is electrically-controlled 
and partic ularly adapted for street-railways 
having a sing!e track with switches at suit-· 
able intervals.  Simple mechanism is provided 
y,'hereby a car in leaving tile switch w i l l  c lose 
lhe circuit to signals at each end of the block, 
thns indicating to the motorman of a follow­
ing car that a car is running on the main 
track between the switches. The system is 
so arranged that the cal'  upon leaving the 
main track of the block will  cause the sig­
nals to be reset to "safety." 

Railway Imp,· o v e tnent ... 

DRAFT ATTACH MENT FOR HAI LROAD­
CARS.-J. M. DONOVAN, Vic ksburg, Miss. 
'l'he invention relates to railroad cars having 
draw-rods extending from one ' end of the car 
to the other to connect with the draw-bars. An 
improved draft at tachment is provided for 
rail road cars to insure easy drawing of the 
cars and to resist buffeting shocks, thereby' 
relieving the car-body of undue strain and 
giving it longer life. 

BRrS H.-F. BE CKER, New York, N . Y. 
This brush is designed especially for use in 
connection with street railway tracks to clean 
them. 'I'hese tracks, as g""erally constructed, 
have grooved rails which f requently become 
c logged with dirt so that it is necessary to 
scrape and brush them. Mr. Becker has in­
vented a novel means for conveniently at­
taining this end. 

Veh1<·les and Their Accessories. 

WHEEL-H UB.-E. A. ROYCE, Excelsior 
Springs, Mo. The wheel hub has certain novel 
means for mounting it to turn with a mini­
mum degree of friction. Various parts of the 
hub may be readily taken apart for repair and 
adjustment, and when one part has become 
worn, so that it no longer operates with per­
fect satisfaction, it may be easily taken on t 
and a new part substituted without affecting 
the other elements. 

BICYCLE .-II .  C.  WEEKS, Bayside, N .  Y. 
The bieycle is provided with endless treads on 
each side of the wheel forming an inclined 
walking surface for the rider's feet to walk 
on, thereby imparting a traveling motion to 
the treads which is transmitted by gearing to 
the bicycle whee l.  As the rider stands on 
the inclined treads, it is evident that not only 
the walking power is used for propulsion, but 
also the rider's weight, and by the rider push­
ing on the handle-bar, power is added to pro­
pel the bicycle at a very high rate of speed. 

Miscellane o u s  Inventi o ns. 

EYEGLA S S E S .-A. B. CRn'zER, San Antonio, 
Texas. 

. 
The construction and manner of sup­

porting the nose-pieces operate to p roject the 
whole eyeglasses upward in use. The nose­
pieces are so arranged that they will operate 
freely and will not become clogged or dam­
aged in any way. They yield laterally toward 
the lenses and also have a longitudinal move­
ment Independent of the lateral movement. 

SNAP- HOOK.-A. J.  TOWNER. Santa Ana, 
Cal. The invention in an improvement in the 
class of so-called "twin snap-hooks." Im­
proved means are provided for opening and 
closing the two hooks and holding them closed 
together when in use. The device employed 
for this pu rpose i� an eccentric which is pe­
culiarly arranged and rigidly connected with 
the loop to which a strap is attached in prac­
tlIlal use. 

NOTE.-Copies of any of these patents will be 
!',rnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, dnd date of this paper. 

Marine Iron Works. Chicago. Catalo/!ue free. 
Inqu iry No. �66" .- For makers of knitting rna· 

chinery. 
H C. Sa" Metal Polish. Indianapolis. Samples free. 
Inquiry N o .  26ft�. - For makers of pumps for 

pumping sund and gravel. 
WATER WHEELS. Alcott & Co . . Mt. Holly, N.  J. 
T n q u l ry No. 2669. ·-�'or makers of broom corn 

seeding machinery. 
Hand le & Spoke Mchy. Oher Mfg. Co., 10 Bell St., 

Cb agrin F'alls, O. 
I n q uiJ'Y N o. 2 670 .-For makers of typewriting 

aud carbon papers. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13, Montpelier, Vt. 
I n q u ir y  No. 267' 1 .-F·or parties to make small­

sized special rivets. 
Metal cnt. bent. crimped, embossed , corrugated ; auy 

size or sb ape, Metal Stamping Co.,  Niagara li'al1s, N. Y. 
I n q u i ry No. 2 6 "' 2.-�'or a device for placing over 

the 110se to prevent dust from entering tne nostrils. 
We design and build special and automatic machinery 

for all purposes. 'l'he Amstutz�Osborll Com pany, Cleve­
land, Ohio. 

I n quiry No. 2 6 .,. 3 .-For dealers ill metal novel­
ties. 

For .Machine Tools of every description and for Ex­
perim ent.al 'V ork call upon Garvin's, 14� Varick, cor. 
Spring Streets, N. Y. 

I n q u i -r y  :\" 0 .  2ti74.-For machinery for making 
different kinds of fiber from pine needles. 

Manufacturers o f  patent articles, dies, stamping 
tools. light machinery. Quadriga :Manufacturing Com­
pany, 18 South Canal Street, (,hicago. 

I ll q u i ry No. 2ti",a .-�'or machinery for distilling 
an extract of essential pille needle oil from the needles. 

Paten ts developed and m anufactured, dies, special 
too ls,  metal stamping and screw machine work. Metal 
Novelty 'Vorks Co., 4;;"47 S. Canal St . C h icago. 

T n q n i l'Y No. 26"' 6.-For m achinery for making a 
fabric from the fiber of pille needles. 

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La Verg-ne Refrigerating Ma­
chine Company. Foot of F.ast 13.Qth Street, New York. 

I n q u i ry No. 2 6 " "" . - Fo r  m R chines for stamping 
names on small alunliniUIll plates. 

IIn�A S  DEVELoPED,- lJe!:Signing, draugbting m achin e 
work for inventors and others. Charles E. Hadley, 584 
Hudson Street, New York. 

T n q u i ry No. 26'-�.-For the manufacturers of the 
• •  I.ittle Giant " wood planer. 

'V A NTED.-American agencies on commission lines 
for Austra lia or South A ustrnlia. References : J. B. 
Pi tcher. No. 2 A.  M. P. Buildings, King William Street, 
Adelaid e. South Au.tralla. 

I n q u I ry N'n. 2 67 9.-For makers of oil burners for 
small steHm boilers. 

PATENT FOR SALE.-Setting instrument patented 
March 18. 1902. Every machinist n eeds one. Used for 
different purposes. send for circular. Morris Chamber­
lain, Bartley, N. J. 

I n q uiry No . 26S0.-:B�or a motor cultivator or har 
row. 

Press work done at, short notice. . Blanking and draw.:. 
ing our specialty. Estimates C'heerful1y furnished. 
Tools for all work made on premises if desired. Cop­
per. brass and nickel plat ing. Co:r-espondence sol icited. 
Acme Ball-Bearing Caster Co_. Chappaqua. N. Y. 

In q u iry No. 268 1 . - For an automatic press for 
card printing. 

Local agents in power using centers make $;).00 to $10.()() 
a day handling best specialty of kind in America. Ex­
clusiye territ ory. Particu lars for 2 cent stamp. W. S. 
Raymond, 181 Chestnut St .. Chicago. 

T n q n i ry N o .  �6S2.-For m ake� of typewriter rib­
bons, papers, etc. 

I n q uh'y No. 26S3. -}l'or elevators for hoisting 
pumps for sand, etc.  ' 

I n q u i ry No. 2 6�4.-J!'or makers of automatic coal 
di g�ers or gra,ppl ers. which will  pick up from 1 to S 
yard s of sand or gravel. 

T n qu i r y  No. 268�.-For manufacturers of brick 
press or machines. 

I n q u i r y  No. � 6S6.-For dealers in electric ela.at­
ors. 

I n Q II 1 1'Y No. 2687.-]1'01' a bUTlier for brazin� with 
cl'ude oil and nil' p ressure. 

I n quiry !'i o. 2688. -�'or manufacturers of cheap 
motors. 

t i!;�
q uiry No. 2689.-For dealers in electric novel-

In q u i ry No. 2690.-For candy-making machinery, 
such as lozenges, etc. 

T n q u h'y N o .  2 691 .-For the m anufacturers of an 
atta chm ent for s poons to avoirt slippilU( into (USheR. 
also for the m akers of a spoon with :1 perforated bowl 
for mixin2 batter. etc. 

I n q n iry No. 2692.-For manufacturers of coffee 
roasters. 

E!�2��rco� ::la;e'��lg:��Iin�ht�a�ri��
e

:�a�: 
Morton 

In q l1 i ry NOa 2694- . - For maker� of gasoline fuel 
m arine steam engines and boilers I t o W h. p. 

In q u i ry No. 269;).-For mach inery for making a 
feed brick under pressure. 

I n q u iry No, 2696.-�·or makers cif hydraulic hriek 
and claY-Raking machinery. 

T u q u t  .. y No. 2697.-For makers of pocketbook 
rims and clasps. 

Inqu in' 1\'0. 269S.-For manufacturers of double 
automatic yard gat es. 

I n q u i ry No. 2699. - For a 20 to 25 h. p. traction 
engine for use on cou lltry roads for hauling freili!ht. 

I n q u l l'y N o .  2 '- O O.-For manufacturers of cbeap 
clOCkwork to drive movable paper figures for advertis­
ing. 

I n q ui ry N o .  2 '- 0 1 .-F'or parties to manufacture 
special machines. 

Inq u l  .. y No. 2'-02.-Fur manufacturers of naper 
novelties. sucb as spoons with hollow handles, etc. 

Inq uiry N o .  2'-03 .-For dealers in second-hand 
belting. 

Inq uiry No. 2'-04 .-For manufacturers of small 
refrigerating phmts suitable for residences. 

Inqu i .. y No 2 '- U li.-For a gas pIant for from 25 to 
50 Bunsen burners, also wire and piping. 

Tnquit-y No. 2'-06 .-I<'or a dynamo for 100 to L'iO 
incandescent lights ; also an engine for pumping water 
and running dynamo. 

InquiI'y No. �,.O,. ,-For makers of bathroom ap­
pliances. 

Robert 
F itzsimmonst 
System 

A Conunon-sense 
way to gain robust 
health and a good 
ph ysique. taught to 
you by mail by one 
having e x p e r  t 
knowledge of the 
subject � � � � � 

However badly run down or weak 

you may be, I can make you 

healthy. By a series of simple, 

health-giving exercises, specially 

planned for you by letters, I can 

build you up and put your body in 

thorough condition. My method 

:'eats drugs. 

I can give you a good appetite 

and a digestion to match it .  You 
can enj oy every moment of the day 

and sleep soundly all night. 

The cl ear, alert brain and power 

of endurance that I can give you 

will place you in the lead and bring 

you success.  No more headaches ; 

no m ore watching the clock for 

quitting time. I can replace your 

fat with fi rm muscle and strengthen 

your lungs . Constipation and 

other disorders disappear. Age 

makes no difference . I am 42 years 

old myself. Physical culture keeps 

me healthy. Everybody who has 

used it praises my common-sense 

system of exercise. I can refer you 
to such men as 

U. S. SENATOR PENROSE 
A. J. DREXEL BIDDLE, 

TRUXTON HARE 
(the most celebrated half-back in the country) 

THOMAS A. EDISON, Jr. 
and scores of other prominent 
people. 

Write for my i l l u strated booklet, which 
tells you about terms and contai ns m uch 
val uable i nformation regard i ng the 
preservation of health .  Address 

The Robert F itzsimmons 
Institute of Physical Ou lture 

BENSON HURST, N EW YOR K  
ROB'T FITZSIM MONS, Director & Gen' l  Mgr.  

JUNE 7, 1902. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May 27, 1 902, 
A N D  B A C H  B B A R I N O  T H A T D A T E. 
lSee note at end of list about copies of these patents. 

Advertising device, H. L. Beach . . . . . . . . . .  701 ,249 
Air brake connection, '\T. NeiL . . . . . . . . . . .  701 ,272 
Air brake, rai lway car, F. 1\1. Kreitz . . . . . 70.1,�5 
Air cleansing and cooling device, J.  Mc-

Creery . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 ,074 
Air compressor, E. HilL . . . . • . . • . . • . . . . . .  7uu, u:.::7 
Air ditfus�r, �. G. Smith . . . . . . . . . . . . . . . . . 7Ul ,��S 
Air purifying and cooling apparatus, R. H. 

fl'homas . . . . . . . . . . . . . . . . . . . .  '. 7vO, �5� 700, 859 
A malgamator, Marquette & Nelson . . . . . . . .  7 0.1 , 2 12 
Annealing box, J. J. Markey . . . . . . . . . . . . . .  700,1::t62 
Arch, metal, R. Gray . . . . . . . . . . . . . . . . . . . 7U1 , 0;>4 
Asphaltum, extracting and refining, A. 11� . 

L. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700 , S89 
Atomizer, C. J. Seltzer . . . . . . . . . . . . . . . . . . . . . 700, �;JS 
Atomizer, air forcing device, C. J.  Walz . . . 700,095 
Automatic signal, R. L. Storm . . . . . . . . . . . .  700, S51 
Automobile, A. L. Kull . . . . . . . . . . . . . . . . . . . 700, 784 
Automobile driving mechanism, A .  L. Kull 700,71::16 
Awning, S. Digness . . . . . . . . . . . • . . . . . . . . . .  701 , 17u 
Ax head, O.  l{ing . . . . . . . . . . . . . . . . . . . . . . . .  700,780 
Axle box and brass, car, G .  W. Magee . . . .  701 , 065 
Axle lubricator, car, J.  E. GilL • . . . . . . . . . •  701 , 030 
Bag handle or carrier, E. L. & W. H. Cad-

well . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  701 , 146 
Bale tie, H .  De Haven . � ' ' ' ' ' ' ' . ' ' . ' ' ' ' . ' .  701 , 259 
Baling press, Hilliard & Heidacker . . . . . . . .  701 , 039 
Bandage, R. W. Johnson . . : . . . . . . .  700,938 700 9.W 
Barrel holding cleats, apparatus for apply-

' 

ing, F.  E. Heinig . . . . . . . . . . . . . . . . . . . .  700,!l22 
Basket, C.  P. Litchfield . . . . . . . . . . . . . . . . . .  701 , 062 
Battery, G. S. Bennett . . . . . . . . . . . . . . . . . . . .  701 ,253 �attery plates, uniting, W. F. J.  Lutz . . . . 700,959 

ed, R. A. Bennett . . . . . . . . . . . . . . . . . . . . . .  701 , 131 
Bed bottom, J. Hoey . . . . . . . . . . . . . . . . . . . . . 700, 939 
Bed brace, J. H. Hartman . . . . . . . . . . . . . . . . . 700 , 9 1 7  
Bed, couch, D .  C .  8torr . . . . . . . . . . . . . . . . . . 700,853 
Bed or , ouch, interconvertible, D .  C.  Storr 700,8;)2 
Belt, F.  W. Brown . . . . . . . . . . . . . . . . . . . . . . .  701 , 141 
Belt, L. Hummel . . . . . . . . . . . . . . . . . . . . . . .  701 , 270 
Belt, harvester, J. S. Sourek . . . . . . . . . . . . . .  700,987 
Bicycle pedal, W .  H. �'auber . . . . . . . . . . . .  701 , 028 
Bicycle pump, E. I·'. Smith . . . . . . . . . . . . . . . 7oo,841 
Billiard taLle cushion, M. Bensinger . . . . . .  701 ,254 
Blasting purposes, safety device for, J. 

M. Doyle . _ . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 173 
Block, see Brake block, Building block. 
Blotter, calendar, S. M. Dewey . . . . . . . . . . .  70 1 , 169 
Boat launching apparatus, life, J. ",V. Bed-

fOl'd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 009 
Boat, life, A. Baumgart. . . . . . . . . . . . . . . . . .  701 , 128 
Book cOYer, Knibb & Towler . . . . . . . . . . . . . .  701 , 055 
Book supporter, I<J. 'V. Behrens . . . . . . . . . . .  701 , 01 0  
Bottle, non-refillable, D. Ii\ Fitzgerald et a1 . 7�54 
Bottle, non-refillable, F .  J. Herrington . . . . . 700,770 
Bottle, nursing, J. J. Minwegen . . . . . . . . . .  701 , 070 
Bottle rinSing apparatus, G .  Heurteaux . . . .  700 , 925 
Bottle stopper, F.  Stutz . . . . . . . . . . . . . . . . . . . 701 , 101 
Bottle washing machine,  H .  L. Belknap . . 701 , 1 2 9  
Bottles, device f o r  preventing refilling of, 

F.  W. Johnson . . . . . . . . . . . . . . . . . . . . . .  . 
Box or package, F. P. C roft . . . . . . . . . . . . .  . 
Box plaiting device, F. H. Fisher . . . . . . . . .  . 
Box shaping machine, W. S. Smith . . . . . . .  . 
Brake block, J.  S.  Odgers . . . . . . . . . . . . . . . .  . 
Breeding pen for sows, O� S. Klindworth . .  
Brick press, C .  W .  Reynolds . . .  , . . . . . . . . . .  . 

701 , 048 
700, 742 
700, 753 
700, 843 
701 , 220 
700,949 
700,823 

Bricks or blocks, machine for molding, C 
G. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,746 

Bridle bit warming device, G. Davis . . . . . .  701 , 161 
Bril1(�, vacuum apparatus for boiling, G. N .  

V i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,860 
Brooder, chicken, S.  L. Hirshey . . . . . . . . . .  701 , 040 
Broom , Ellis & Boug . . . . . . . . . . . . . . . . . . . . . . 701 , 1 82 
BrUSh, bottle cleaning, A. A. Pindstofte . . .  701 ,084 
Bucket, cook, L. Moore . . . . . . . . . . . . . . . . . . . 700,968 
Buckle belt clamp, L. Sanders . . . . . . . . . . . 701 , 091 
Buckle, snspender, M. Rubin . . . . . . . . . . . . . .  700, 828 
Buckle, suspender, H. H. Wilson . . . . . . . . .  700, 872 
Building, J. A. Martin-Cooke . . . . . . . . . . . . . . 700, 794 
Building bloCk, J. W .  Chrisford . . . . . . . . . . .  701 , 150 
Building block, A.. De Man . . . . . . . . . . . . . . . 701 , 165 
Bulkhead doors, apparatus for closing or 

or openiQg water-tight, W. & A. R. 
Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 1 56 

Bung and tapping bush, combination, J. 
Scior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 226 

Burglar alarm, .J. Q. A .  Cate . . . . . . . . . . . . . .  700, 8!l7 
Burial device, R.  R. Kinney . . . . . . . . . . . . . .  700,948 
Burner. See Gas burner, Hydrocarbon 

burner. 
Burner, H. C. Zenke . . . . . . . . . . . . . . . . . . . . . . 701 , 1 23 
Butter printing apparatus, C. A. Hodge . . . .  701 , 041 
Button, J. C.  Friedrich . . . . . . . . . . . . . . . . . . . 7oo, 759 
Button, collar or cuff, O .  E'. Amburn . . . . . 701 , 244 
Button making machine, J. B.  Willyerd . .  70] , 1 1 6  
Buttons, etc. , mechanism for operating ma-

chines for attaching, T .  Long . . . . . . . .  700, 7HO 
Cable connection, C. Luke . . . . . . . . . . . . . . . . 701 ,208 
Cable connection for covering spliced joints, 

C.  Luke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,210 
Cake pan, M. A.. G rant . . . . . . . . . . . . . . . . . . . . 701 , 1 98 
Camera, magazin(', D. A. Lowthime . . . . . .  700, 792 
Can capper, J. R. Duncan . . . . . . . . . . . . . . . . 701 , 1 76 
Can cappillg machine, Doyle & Gebbie . . . . . .  701 , 021 
Can testing appartus, H. C .  Black . . . . . . . . 700, 891 
CallsuIe, G .  H .  Paine . . . . . . . . . . . . . . . . . . . . 700,805 
Capsules, manufacture of, G .  H .  Paine . . . .  700, 80 6  
C a r  brake mechanism, railway , C .  W .  

Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 8 1 8  
C a r ,  metallic, H. S.  Hart . . . . . . . . . . . . . . . . 700, 767 

2:� ��f���CkpI::tOr;:���rr:�fi'w!;:, 
A

Hofl���ow
& 701 ,207 

Wickline . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 ,202 
Car seat, L. Janson . . . . . . . . . . . . . . . . . . . . . . 701 , 047 
Car side coupling, railway, F.  Kohn . . . . . . . .  700, 782 
Carbureter, E. R. Inman . . . . . . . . . . . . . . . . . 700,777 
Carton, A. V .  Locke . . . . . . . . . . . . . . . . . . . . . . 700,953 
Cartridge, gun, W .  M. Scruggs . . . . . . . . . . . .  700,983 
Cash register, E. H . J ahnz . . . . . . . . . . . . . . .  700,778 
Cash register, T. Carney . . . . . . . . . . . . . . . . . .  700,896 
Cashier and register, combined mechanical, 

1 .  S. Dement . . . . . . . . . . . . . . . . . . . . . . . .  700, 748 
Caster, ball, TO. Galvin . . . . . . . . . . . . . . . . . . . 701 , 1 96 
Catheter or like instrument, R. P. McCully 701,075 
Center iron and lap ring, P. H .  De Roche-

mont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 1 68 
Charcoal manufacturing apparatus, C. J. T .  

Burcey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chart, adjustable dress, J. H. Choquette . .  
Cheese cutter, 'V. J. Spillman . . . . . . . . . . . .  . 
Churn and butter worker, combined, T .  

701 , 1 4 5  
700, 7:)9 
701 ,098 

J. Ho\ve . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  700 , 775 
Churn cover, T. H. B. Van Hoozer . . . . . . . .  701 , 234 
Chute and trap door, ore, Lindall & Mattson 700, 789 
Chute, coal, W. H. Simms . . . . . . . . . . . . . . . . .  701 ,221 
Cigarette machine, continuous, F .  J. Luding-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7oo, 958 
Circuits, regulator for alternating current, 

C.  P. Steinmetz . . . . . . . . . . . . . . . . . . .  . 
Clf':at, sheet metal fastening, F. E. Heinig 
ClosurE', C.  Pllddeford . . . . . . . . . . . . . . . . . . .  . 
Cloth finishing machines, electric alarm for, 

700, 847 
701 , 267 
701 , ()86 

J. F. Bannon . . . . . . . . . . . . . . . . . . . . . . . .  701 , 248 
Clutch, D. L. Winters . . . . . . . . . . . . . . . . . . . .  700,875 
Clutch, magnetic, F .  L. Sessions . . . . . . . . . . . 700,839 
Clutch, Speed regulating, H .  S. Credlebaugh 701,157 
Coal, coke, etc. , apparatus for washing, 

C .  Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 735 
Coke, apparatus for the manufacture of, 

P. Naef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701,219 
Collars, cuffs, etc. , stiffening and making 

bnpervious to · water starch-filled and 
ironed laundry:.finished substance of 
bodies of, 1-1. A .  Mann . . . . . . . . . . . . . . 7oo,793 

Combustion, fluid for promoting, T. Battis-
tlni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Compound pngine, W. Hopkins . . . . . . . . .  . 
Condiment. T. L. Healy . . . . . . . . . . . . . . . . . .  . 
Conduit, T. J. Milner . . .  ;; . . . . . . . . . . . . . . . . 
Corset ste�l, A. A. Harvey . . . . . . . . . . .  , . . . . 

7oo,888 
700,930 
701 ,037 
701 ,21 4 
700,918 

Cotton machines, covered roller for, Hatha-
way & Spencer . . . . . . . . . . . . . . . . . . . . . . .  761,266 

Couch trame, J. Watkins . . . . . . . . . . . . . . . . . 701 , 1 1 2  
Coupling. See C a r  ;� ic1e ('oupling. sh aft 

coupling. 
(Contmuea on page /,OS) 
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WOOD or METAL 
Wor�ers""""!!! 

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

..A-Wood· working Machinery, 
B-Lathe�, etc. 

SBNECA FAllS MFa. co. 
695 Water St., Seneca Falls, 

F t d Po  and  T"rl'et J,at"e� Pian­O 0 an we r er� S"llapers, and Drill  J:'resses. 
SH I� PA R D  LA'l' H E  CO .. 133 W. 2d St., Cincinnati,  O. 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R E N EW A BLE S T E E L  J A W S .  

W A L W O R T H  M FC .  C O . ,  
1 2 8 TO 1 3 6 F E D E R A L  S T R E ET ,  BOSTON , MASS.  

M AX I M U M  POW E R- M I N I M U M  C O S T .  
I f  you use a pum p for 

beeI', lard. acids, starc h .  
p e t r o l e u m ,  brewer's 
mash, tanner's l i q uor, 
cottonseed oil or  fluids, 
bot or· cold .  thick nr thin 
YOIl want to l<et the 

T A B E R  H O T A R Y  P U M P  
w h i c h  doett the most work at, 
the Jeast expense. Simply 
constl'ucLed . Can be l 'UI l  at 
a n y  desired speed.  Perfect­ly durable. All parts m:e i nLerc h angen ble. � eeds 1 1 0  skilled workman. De cects g uuranteed. Catalogu,e free. 

TABER P U M P  C O . ,  3 2  W e l l s  S t . ,  B u ff a l o ,  N . Y . ,  U . S . A .  

T H E  E U R E K A C L I P  
The m ost useful article ever I n vented 

tor'the p urpose. Indispensable to JJaw­
yers, Editors, S tudent.s, Bunkers, Insur­
ance Com pan ies and business men gen. 
era l ly. Rook m arker and paper clip. 
Ooe� not mutilate the paper. Can be 
�.�

e
'{,�

e
r,��

t
�11.i'li J�o�����i:' �'r..�?,;,,�,; 

and notion de�lers.  or by m:lil  on receipt 
of price. Sam p l e  oan l ,  by mail, free. Man-
'l!i�

t
�';.

e
.� �oxC3{:�t'���::i�ld���Y. 

TRUSCOTT MARINE 
MOTORS. 

The simplest, most powerfu l , and 
speed g���I:�:t engines of theil' class "pon 

t h e  luarket. 
Made $ i ngle, double,  an d triple 

oy l i nder. botb two and four 
cycl e. rauging from 1 to 40 H. P. 

Oatalog jor the asi<ing. 

Truscott Boat Mf[. C o . , 
ST. JOSEPH, MICH. 

WE MAKE A SPECIAL'l'Y OF 

G eEY l eON CASTINGS 
F O R  A U TO M O B I L E  W O R K  

UTICA STEAM E N G I N E  A N D  BOI LE R  W O R KS 
UTICA, N. Y. 

ARE YOU GOING TO BUILD ? 
If so, you want tbe best an d  most 
�,cao��tnJi:i:fu8�,�W� g�:t

e
:����.\��I�: 

in zero weather to /Summer tem pera· tW'e w i t h  o n J y  % of the amount of 
coal red b y  o " h e r syste m s. \-V e 

to l lave you i nvestigate 
I ldp�CA4��'ars �'tth g�rr���; 

lestimon ials, sent free_ 
Y A N C E  IJO I L E It W o n K !'. 

1 3 1<'uy Street, G e n e ", • •  N .  Y. 

ACETYLENE 
R ed u .ced to the l\loiilt f.:tll d c nt, 

Sufest, S i m p l e nlld Eeo n o m l e u l  UIiIC. 
��o�a���n�

e 
agt��n:n�

C��tr�Cr
e

J�tr�
t
�� �as from th e carbicte, a n d  abso l utely n o  overproduction or 1088 ot gas. .\  p_ 

. 

\YL�J:l�v�rt��s� �gt[���!I�
O
S���: _POft��5(3 ligh ts. Exolusive territ.ory given -r�SP()nsible age n t s .  Correspond w . 

N I 3 g a r a  Fal l s  ACQtyl e n e  Niagara 
G as M a c h i n e  C o . ,  �'al ls ,  N. Y. & Can. 

liI» f'RANKLIN 
Model Shop 

T H E  FRA N K L I N  D Y N A M O  
5 0  Watt s ,  1 0  Vo l ts ,  5 A m p e re s  

3,000 to 4 . 0G0  revolutions. S e t s  o f  mute­J'�uls, finished parts, complete m ach i nes. .l! 0." ama.teur COll st ruct i u n- very effici ent. 
W I ] )  df! ve a dental engi ne.  sewing ma­chine .or s�ul1 latbe ; run as a gen erator, w i l l  turmsh current for six 6-- candle 
��::i��·$12:��t"w�i�fO�C�'c�a�09. Com-
Parse l l  & Weed.  1 2 9- 1 3 1  W. 3 1 st St., N .Y .  

M O RA N . F L E X I B L E  JO INT 
tor Steam, Air or Liqnids. 

Made tn all sizes to stand any desired 
pressure. 

Moran F l ex i b l e  Steam J o i n t  Co .. I nc ' d .  
U 9  dd East ti t  . . Lomsvn.LE, Ky. 

. . .  Upright Drills . . .  
Fg�ft'J'�

e
Ms�tl\�'ll I

r
�b'r'!'lr�'b/�"o':'k ��2.i:,�� 

Back nearAd. Self Feed Dri l l .  Send for 
Catlt lol'lle and Prices. 

W. F. <\0 .J O H N  B A R N ES C O .  
( E'tla bn<.tlll'rl 1 872) 

1 999 R u b y  S t . ,  Rockford. I l l .  

Scientific American 
U o u p l i u g  a n d  n ipple for ou tlet 01' j un c t ion 

boxes, M. �'. W b l ton . . . . . . . . . . . . . . . . . 701, 1 1 4 
Cover, coo k i n g  utens i l ,  H. E. H a l' l ly . . . . . . 700 , 7 64 
Uuver w re n c h ,  .T . B. E I· w i l l  . . . . . . . . . . . . . . . . . 700 , 7 ;;� 
, ' rate,  dog, J. C. PO I·terfiel. ! . . . . . . . . . . . . . . .  700, 817 
{ ' I'ute,  fohl i n g ,  'V . U .  Holmes . . . . . . . . . . . . . . 700, 774 
,- ' r u l e ,  s h i p p i ug, 'V. B.  \V i l l i a w s  . . . . . . . • • •  700,99G 
l ' ue,  game, A .  J. U ray . . . . . . . . . . . . . . . . . . . .  701, 264 
C u l t i vator,  W. J.  Wlswa\]  . . . . . . . . . . . . . . . .  700,876 
C u l t i v a tol', J .  B .  - B a r t holomew . . 7 0 .1  , 003 to 701 , 008 
C u r t a i n  tlx t u t'C, A. Leach . . . . . . . . . . . . . _ • _ .  700,951 
C u r ta i n  s t retcher, C. G .  U a l' l su l l  . . . • . .  _ • • .  701,014 
C u t ter,  k' . L. Levy . . . . . . . . . . . . . . . . . . . . . . .  701 , 06 1  
C u t t e r  g u a rd d o tt e r ,  H .  E .  I r w i n , . . • . . . • . .  700, 933 
C u t t i n g  too l ,  W e l t e r  & A r w s t rong . . . . . . . . . .  700,865 
D a v i t  o r  bou t l o w e r i n g  device,  sh i p ' s ,  P. 

C .  Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  . 
D e n t a l  plates,  c a s t i l lg,  'V. S�l'ee tUlall  . . . . . . 
D i sp l a y  device 01' exh i b i tor, 1. T. Bel L  . .  . 
D i s t ress S i g n a l ,  T. Coates . . . . . . . . . .  , . . . . . 
Door cbeck a n d  closer, :\1. K l i uger . . . . . . . . .  . 
DOOl' holder, D. S. B l a n pled . . . . . . . . . . . . .  . 
D r a f t  equ a l i zer,  \V. C. Dysa r t  . . . . . . . • . • . .  
D ra w e r  g ua rd o r  support,  M .  O .  Tee l . • . . . .  
Dress supporter,  M .  J .  Ca ruthers . . . . • . . . .  
D r i n  work hold i n g  a t t a cb m c n t ,  G .  E .  'Met· 

701 , 049 
700,855 
701 , 250 
701 , 1 53 
701 ,054 
701 , 1 30 
701 , 1 79 
70 1 , 232 
701 , 14 7  

calf  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 96 4 
D r i l l i n g  m a c b i nery,  C. E. \V i l l ey . , . ,  . . . . 701 , 11 5  
D r i v i n g  mecha n i s m ,  O .  vY i b l t tzbuuser . . . . 700 , 808 
Dry i n g  can o r  cy l i nder,  A. A. B u n t i n g  . . . .  700, 770 
Dye a n d  m a ld n g  snme, ulack s u l f u r, ,"V. 

K e l be . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 1 , OG I  
Dye i n g ,  etc. , a pp a ra t u s  f o t ' ,  P.  Sch i rp "  . .  700, 832 
Easel,  E.  I f .  S t o l z . . . . . . . . . . . . . . . .  700, 84!l 
I�lect r i c  a l a rm ,  G. �L Peytoll  . . . . . . . . . . . . . 700, 8 1 2  
E lectric cuules,  covPl' i n g  m c a l l s  (01" j o i n t s  

i l t ,  C.  L i t k e  . . . . . . . . . . . . . . . . . . . . . . . . . .  70 1 , 2 09 
Elect r i c  fu r n a ce, ''''. H. . Ptl r k s . . .  700, 808 
Electric f u r n a c(', [i\ )Io l·a n i  . . . . . . . . . . . . . . .  701 , 2 1 8  
Electrical appa ratus,  mea n s  fOt· e x t i ng u i sh -

i n g  a rcs I n ,  G .  W .  P a r t '·ldge . . . . . . . . . . 700, 809 
E l e c t rode, K. A. W i lde . . . . . . . . . . . . . . . . . . .  700, 860 
Elect l'ode for electric  accu m u l a  t O I'S, E.  

J .  C l a r k  . . . . . . . . . . . . . . . . . . . . .  700,898 
Electrotbera peu t i c  apPH ril t l ls ,  G. �� . B l l k ( ' 1 '  701 , 1 85 
Elevator v a l ve meclul l d slll , hyu l'H t l l i c ,  H .  

F .  W i t t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,S77 
Elevator v a l n:.s, s low clos i n g  d e v ice fOI' hy-

d r a u l i c ,  L,  IT. H a r r I I l l H n . ,  . . .  , . ,  . . . .  701 , 2G5 
E n g i n e  I l l u tuel',  cx p l os i ve 01' o t Ll f ' l',  A. L. 

K u l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 78G 
E n g i n e  spray p u m p ,  explosi ve, .T . T. l\,Iet-

ca l fe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 060 
Exhuust m e ch a n i sm ,  rr, D. I, l i ne . . . . . . . . . .  701 , 204 
Tj" .v('glasses 0 1 '  � f l f '(" ta ( ' l t 's , \YH II & P I·opf 'rt . .  701 . 1 1 1  
) · -ye )et t l n g  m a ch i n o . P .  R .  m n "s . 701 , 26 1  t o  701 . 2G� 
F u n .  a u tom a t i c ,  ?\f. O t t t ' nlw, i m e r ,  . . . . . . . . .  7 0 1 . 07R 
I�p . .  d er, G .  M .  T· T i lg-o.· . . . . . . . . . . . . . . . . . . . . .  701 . 0�R 
Ff · , 'd i n g- d e v l c ( ' ,  stock fl r  pOl 1 l j r.v .  Z .  X eycrs 701 . 1 21 
1" He ca b i nct, C. F.  "' . . \h rNls . . . . . . . . . . . 7 0 1 . 0110 
F i l t e ,·.  C .  R.  Ha 'T i s . . . . . . . . . . . . . . . . . . . . . .  7 1)' ) . 9 1 6 F' i l"f'fl l'lU locking ke.\�, W. I T .  D a v P l l po,·t . . . .  701 . 1 59 
F i n" escape, J. & P . .T. f.;(' t h l l c l, P I l  . . . . . . . . . .  7 0 1 , O!).l 
F i N'S .  e x t i n g u i � b i l lg.  'MoO I"f' & ) l n r t l n  . . . . . . 700. !)(j7 
F i I'f >p t'oof Sh 1 I t tf' I', door. p t f' . , .1 , G. "' i J SOI l 700. R7:1 
F ; sh hook, P.  B .  T. BOl' l lo ,· . . . . . . . . . . . . . . . 701 . 1 �2 
F' i!':h book, cxpa n !'l i b l f ' .  A .  rrU .\" lol ·  . . . . . . . . . . 700. !)!):1 
F l nt' e1t. ... n n c r, J .  S .  C l a rkc· . . . . . . . . . . . . . . . .  701 , 2t)fi 
F' l n f '  (, l I t tC !', J .  CH �h nH' I · . . . . . . . .  , . . . . . . . . . .  701 . 1 1 8 

:��,�:�l ;�II�(j���:�,r(' .T �· ( '�tl.
l n t��'n e'� ' ,  .�I: . .  �(�1.1 ��� : : :  +g�:¥�g 

F ru i t  j I l l', 11'. ) r H �; o n . . . . . . . . . . . . . . . . . . . .  70-1 . 2 1 � 
f'1 I 1'W1 Cf',  F. �'l l'.!W n t . . . . . . . . . . . . . . . . . . . . . .  700, S:�1 
Fll rl W Cf' ,  V. F.. gd wn l'd � . . . . . . . . . . . . . . . . . .  701 , 022 
l" I1 I' I IHC( '  top.  hl n s t .  P .  �rf ' ( 'h a l l  . . . . . . . . . . . .  700,!)(;:1 
F l I I·n n ct '�.  : I l 1 t o l l 1 ll t i c  f('cd fo t· strnw bll l'n i n g- ,  

J . . \ .  C'OWi l T l  . : . . . . . . . . . . . . . . . . . . . . . . .  701 . 0 1 !l 
FI1 I ' I J : 1 Cf '�.  f('pd i n g  TlH'cil n n i s l l 1  fo r' h i l 1 f 't  

Iwa t i l ll!'.  E(l w a rd �  & ('a l'l'on . . . . . . . . . . . .  701 , 02:1 
F I 1 �1 '  i g- n i tf ' l· . .Ten k i l l � & )(( 'Don: l ld . . . . . . . .  701 , 20� 
( : a l va no·pl f 'ct r i c  t h f ' l 'a pC ' l I t i c ch a i n ,  A .  
r : : l l nl(�,

I ' I I�� I' S.  D·����:-; T; : : : · · · ' · · ' : : : : : : : : : :  +��: I�; 
r ! : I I lH' a ppn l·�.1 t l l � .  �V . O .  rl�H ] ( >l ) t t . . .  , . .  " . . .  700. R!)(1 
��: : i��: S(!):I1l���

l t tG� l.,,� . ri�Tt��;)\�� : : : : : : : : : : : : :  +�:��� 
' : I I Tl I (, 01' p m: r.l p . A .  ,T. Splr. . . . . . . . . . . . . . . . .  701 . 0!=l:� 
'"i : l rl mg'p t rpa t i n g"  n ppa ra tus,  R. li�. nn�("h(, l·t  700. 7�7 
O u rm e n t .  I. D a v i s  . . . . . . . . . . . . . . . 700 , 747, 700. !)O:� 
r! a rmen t , H. Bllndl f' I· . . . . . . . . . . . . . , . . . . . . .  701 .252 
r. a l'mpl1t  stretchCI', H. A. Rmwn . . . . . . . . .  701 . 1 42 
fi ll S bll l 'nPI',  I T .  E l d l ' idg't, . .  Z'0 1  ,�� 
f: n s  h l l l 'n(' I', i n e a ndf'scpnt,  1 .  R .  rrn �' l o r  . . . .  ( 00 . ,  . ) (  
( ; a s  cl1('(']':- fot' B u n sen 01' !Oii m i l n t· b l l l " l l ( ' l"s. 

Ir. M. Brooks . . . . . . . . . . . . . . . . . . . . .  . 
n a s  Jrcn€:rn t i n g  n PPfl l't l l !': .  �T • • T. 1�'ll u l k I l P I' . , 
n n R  g'(, l l p rn tol',  fl C(\t .\" l f " l t ' ,  Q l l i �t & R a i n  . . 
n n F;  g'CIIP l'i1 tOl' ,  n ('(' tylC" H ' .  A .  C. l� i n ste l n . .  
n a s  I'f' t o t ' t ,  �P ('t i Q l l n 1 . C .  Ii'. R i ch t l ' l· . . .  
Gn tf'. Rl'p 1\f p h l l :!:t t p .  

700. S!):l 
70 1 . 1 R(; 
700. S1 !) 
700. !lOR 
700, 824 

Gea r, a dJ u s ta h lp 8 1 )( ' ( '( 1 .  .I . D .  Mc Fa rla nd . J r. 700 , !"l70 
Geil l" fri c t i ol l . E. P. D a w son . . . . . . . . . . . . . .  701 , 1 (12 
G c a r i n g ,  vlI l " i a hh ' spl'pd .  S. de Plop;! . , . . . .  700, DS 1 
G o l f  ba l l ,  I·�. Kem p�h a l 1 . . . . . . . . . .  700,n4�, 7 00 , n4 G  
G o l f  c l u b  fa c i ng , K K l 'm n�h a l l  . . . . . . . . . . .  700 . n 4 n  
GOVE.·1 · 1 I01" I l l H l ' i t W  \-' I I ;; i l l t ' .  Lf 'Y t '�, &. Sa d l c l' . 70 1 . 0( )o  
Goverl lor,  \' ,u i H h l e spppc l .  \V . . 1 .  S t i l l . . . . 700, S--l8 
G nulpr,  'SCI' ; t Pl " ', a nd W t , ( · t h ' r .  roa d ,  C. T l PI I ·  

u e l"soll  . . . . . . . . . . . . . . . 70f l . f)2:\ 
G ra i n  hll ! l L: 1 i n g  H p pl1 l"a t ll � ,  A. A t k i n s o n  . .  700, �SG 

g ::�:�ol�1�ci��� �·l I t :";I I��,:' t '(\i;.r. RL� . iri l l l���I�(� : : :  . . . +��:��� 
f : r: lvt ' m :H I� t ' r, .1. A. ) )1 ' 1 ;] 1 1 ( ,,\' • • • . . • • . • • • • •  70 0, fJ04 
G r i nd i n g'  m a c h i l l C ' ,  J .  G i l so n . . . . .  70 1 , 0: 1 1 
G U l l .  l "'t 'u IHloW I l ,  \V. 1"1 D a ven por t . .  7 0 1 , 1 ;'"1� 
A l l lD tn\ ' I ' .  t 1 u tom'u t i c va i n ' .  n.  �. \Y: l \ l � h  . . .  , 7m . 2 :�!i 
I I a tu l l l t " · na i l  holde " , P . . K � l cC : i n t.r . . , . . . .  701 , tYiO 
n : l I l l Il 1 { )e 1� ,  r .  ]�. Pa l l l l l ' r . . . . . . .  700 , ! )7R 
I r l l ndh's 0 L" rests to too l s ,  I l w n n s  for SOC11 1'-

i ng', Z. '1\ li'urui sh . . . . . . . . . . . . . . . . . 701 , 1 05 
U n lTuw a nd l a n d  roller,  convcl' t i bl t · ,  r I .  R .  

W" l t " l p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700 , 802 
H a r v e s t c r  s I H ' i n g'  catch t o u g l l e  :;a dd l t · , .I . I" . 

S t cw:\ � 'd . . . . . . . . . . . . . . . . . . . .  . 
H a t  pi I l 'p t u i n(\ l " ,  G. F. Pa c lw l'( l . 
I l a t  p L . : d l l g'  o u t  I l l H ch i l l C ,  U. I I .  R e i d  . . . . .  . 
Hil t '·l ' s t . U .  ,,- , I . I�lhnl l·ds . . . . . . . . . . . . . . .  . 
I-r n �' l oa d i n g'  a p pa ra t u s,  '1'.  1,'. Beh r m a n  . . . .  . 
I l a �' rlJ ( · k .  U .  P. Vog l c l" . . . . . . . . . . . . . . . . . .  . 
Hell t p l ', n . .  J 1 ] t'�- & Corl� . . . . . . . . . . . . . . . . . . . .  . 
I- Ipa t ( ' r ,  ( ' . C. LOI I g' a n l  . . . . . . . . . . . . . . . . . . . . . . 
Hea t i ng' a ppa ra t u s  . .T . N. Y o u u g . , . . . . . .  , . . . 
H\'a t l n g  J't ' l"n:H:t ' ,  I I .  J .  � o.\"I-'s . . . . . . . . . 
I I ides 01' s k i ns,  m a eh i l lc fOL" t l"l ' a t i nJ.!" , I;'. J .  

P (, I ' k i l l �  . . . . . . . . . . .  . . . . . . . . . . . . . . , 
l l i t c h i n g  s t ra p, relea s i l l g ,  Ho wa rd & L U I l l  . .  . 
1 10 l"n I"ota t i l l g  mecb a n i slll , I .  F rccb l' t t l ' . . . . 
H o rseshoe much i ne ,  G. F. P i l sol l . .  7 0 1 , 082, 
Hosr' p i pes,  e t c . , cou p l i ng for, J, M o r r i s, 

70 1 , 000 
7"O, �04 
700, 822 
700,007 
700, 72:1 
70 1 , "1 1 0 
700, 7 45 
7 00 7 9 l  
701 :24 1 
700, 802 

701 ,080 
70 1 , 208 
7 0 1 , 1 93 
70 1 , 083 

J r .  . . . . . . . . . . . . . . .  700 , 798 
I ly d roc:uhon burner,  J. 1i'. H a ruy . . : . . . . . . .  700 , 0 1 4  
Hyd roca rbon burner,  C .  H .  l'� ! l i o t t  . . . . .  , . . .  7 0 1 , 02G 
I n k i ng n p J ) t I l"H tu s ,  T T .  A .  'V . 1\'ood 701 , 1 1 0  
I l lsolo m u k l r!g m a c b i ne,  A .  g ,  [i'o\\" I I ' I" . . . . . . 701 , 1 01 
I n s u l a ted co n d l l ctor, Thomson & C a l l a l l  ( re-

I s s u e )  . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 
I n s u l a1:ol '  p i l l ,  11\ :\ I .  Locke . . . . . . . . . . . . . . .  , '  
I n S l 1 l u t OI' p i l l  a nel urucket,  JiJ.  rr . B a l l y  . . .  . 
I ron i n g  hoa rd, d o u b l p .  G c r n e r t  & A tell  . . .  . 
,J a r  CI081 1 1"(:' ,  H .  J. 'V i n tb f'l ' l i cb . . . . . . . . . . . .  . 
J a r- covel'  fastol l ( 'r .  J. P. Y o u n g'  . . . . . . . , . . . . 
Ju r  or bot t l e  m�lch ine,  it 'u i t ,  F i sb c l' & Lud· 

l n g-tOl l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\:eyholo g u a rd ,  L n c ro i x  & B r i s8el c t  . . . . . . . . 
K e t t l e  a l a rm ,  detach a bl e ,  B. \Vc i n l Jt ' I 'g' . . .  . 
Key loc k ,  cha ngeable com b i n a t i o n ,  " T . H . 

Taylor . . . . . . . . . . . . . . . . . . . . . . .  70 1 , 230, 
Keyless pin o r  bol t ,  Levi t t  & Pol cl tow . . . . .  , 
K i te, H. -T . Tl'ai nol'  . . . . . . . . . . . .  , . . . . . . . .  . 
K neeling boa rd . W . .T. Keeran . . . . . . . . . . .  , . 
K n i t t i n g  m a c h i n e ,  ( ' i  I'c u l ll I'. H. B r i n tol l  . . . . 
Label ing m a ch i n e,  I�'. C. H . •  S t ru sbu rger . . .  . 
Lace fastcner, shoe, L. H. H a n cock . , . , . ,  . .  
Lamp attachment,  L .  }1". Koester, J t' . . . . . .  . 
Lamp, electric a rc,  J. L. Davies . . . . . . . .  . 
La n tern,  G. L. Wilson . . . . . . . . . . . . . . . . . .  . 
T..Ja s t ,  ela rn inJr,  E. D. W h i t e . " . . . . . . . . . . .  . 
L a s t i n g  Ulachlne.  1If. F. Kelley . . . . . . . . . . .  . 
Len v�s. device for hold i n g  removable,  R. G .  

1 1 , 997 
701 , 06:1 
701 , 246 
701 , 1 07 
70 1 , 1 1 7  
700, 882 

701 , 1 88 
70 1 , 059 
700, S04 

701 , 2 3 1  
700, 788 
701 , 1 06 
701 , 050 
700,730 
70l , �20 
701 , 1 90 
701 , 056 
701 , 01 6 
701 , 276 
700, 806 
70] , 052 

W h i tlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 867 
t,odg-er. loose l e u f ,  Ie. Sedgwick . . . . . . . . . . . .  701 ,002 
Lpnq ln a r k i n g- 0 1 '  c u t t i n g  m a ch i ne,  C.  W. 

1 I 0 w l "  l i d  . . . . . . . . . . . . . . . . . . . . . . . . 701 , 046 
L i f t i l l g'  ( I c \ jc< "  A. H. li'lowc l's . . . . . . . . . . . . .  701 , 1 89 
L i gh t n i n g  Ol ITf 'Rt t ' I' n m l  b i n d i n g  post, com-

b l l t ed ,  F.. F. .  Y u x l ( ')' . . . . . . . . . . . . . . . . . . . . 701 , 1 22 
Llgh t J l i n g  a rrestcr for ove l'h eud wi res, G .  

Gola . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 0 ]  ,032 
Line sp"eRder a n d  g u ide, '1'. N .  M a th i a s  . . . . 700, 795 
Liquid con t a i n I n g  vesse l ,  _ L . . T. Tardy . . . . . . 701 , 1 02 
LlquJd cool i n /r  anpara t u s ,  .T . Stocker . . . . . . . .  700,990 
L i q nors. m n n n f n r t m'(> of  f(>rm�ntNl , ,T� 

�r'h tw l " I ( '  , . . . . . . . . . . . . . . . . . . .  700. �:l:1 
LOll ( l i n g- l I i '\ " I ('( ' .  ha l'l!t ' ,  "T. L. K i l l ehrcw . . . . 701 ,053 

(Continued on PaQe 404) 

SELECT A PEN 
Suitable for your handwriting irom a sample card of 1 2  leading num­
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPfNCfRIA N PEN CO . pENetR IAW 
349 Broadway, New York. 

lllanufnCI Ol'Y Established 1 7 6 1 .  T h e  Risk <if Sutn mer 
Travel 

'l�he greater amount of traveJ in the 
summer t i m e  i n creases personal risk. 

We insure you agamst lo�s of tn­
com e I'esultlng from accidents If 
you take out 

L E A D  PENCILS, CULORED PENCI LS, S LA'I' E 
PENCILtl, WRITING SLA'l'ES, l N KS, STA'I.'IONERS' 
R UBBE R GOODS, R U L }; RS, A R TI S'I'S' COLORS. 

An Accident Policy 
in The Travelers lnsu ranct' Com-
fU���'�st ��d�t������t l��d���el

s
�� 

SUl'unce Company in the world. 
'l'hese pol i Cies guarantee a weekly 
i ncome while d isabled and large 
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�f�rrib�f�� 
a m ong 3; 7.000 pol i oy holders or 
their fami lies for iDjurie" or death . 

A Li fe Policy 
in the Travelers Insurance Com· 
ru���rP��:il?a��t��e ��:tUI����e ttta� 
m utual companies, w h i c h  chal'J,t'e 
for t nSUI'Ul lCe and J.!ive such a 
share in t h e  proflt as the company 
sees fit. The 'l'ravelers chllrge� 
f0r i n s u rance onl y .  'l'be Het ccst 
of a 

E
0ltOY in The 1.'ravel ers is,  

t����e�r
a�i(f,t

1:11��nt�1�:ddfff��e
k
n��w

i� 
in you) '  pocket fi rst to last. Agen ts 111 C'I1e'l" 'Y to'Wn, 01 "  W1�ite for intc'I"est·1ng literal'tl/rc. 

The Travelers 
Insurance COlTlpany 

H a r t f o r d .  C o n n .  
CE'ounde<t 1&(3) 

formulas. 8CI l'�NT1 P I C  A M I·: H I CA :O:Z  ::) O P P L EiU ENT 1 1 ".!3 .  
Price 1 0  cents, F o r  sule by �J u l l n  & Co. a n d  3�1 l  news_ 
d e a lers. Send for cat alo:.!ue. 

A pple Economical Gas 
A re posit ively the best built  "or 
St:ltiOlJary, A u tomnh i t e  all o t  !\1a­
rine (j!� I<:ngi llt:s, t:ithcr t .... l I (:h or 
jump spark system. 'Ye are t he 
leaders i n  tht: l I I:lU u f:u· t u n: of I I-!"  
nit ing DYll:UII08, !\1 :1j.!'lleto!'!, ( ;0\'. 
e rn Or8, Coi ls, 1 � lu).."S, t"h·. ,, 'r i ll' f . .  r 

I£�'�'��i r :�:��t\I .. ��· ICo :I���;� :IC;�� 
N o .  1:10 South St .  C la i r  St . ,  Uavtol l ,  Ohio, U .  S. A. . 

;"' e w  YOl k stock (·:trried hy Chas. I':. M i l ler, 97 Ite:Hie Street, N. \' . ;  
Phi t lul..J phia Offil'l', The Uourse : C 'h h'a)!o OUice, Hk') L a  Sal l e  Str�et. 
St. Louis stock can i tl d  by A. I.. ] )yktl, L i n m:lr Bu i h l i ng. 

MACHINE WORK WANTED 
H� ve your :;ll ode l s  of ElI�hH!S, etc. , m ade, and small  

���1�I�i���) . \V ���) I�����t�fl ��'��1-�llf�l�i���i:ped w a-
H .  BA I t 'J'O -L JHt A Z I E U , 

Eng-inter aud � I :l!"h i n ist, l'o l : l I Iu facl,tlrer of GmlOl ine Vehicles, 
1 81 1 - 1 3- 1 ;'  F l t z w u t c r  FO t r cc t ,  l ' h l l udcll)hln, Po. 

" W O LV E R I N E "  
Gas and Gaso l i n e  E ng ines 

STAT I O NA R Y  a n d  M A R I N E .  
Tbe H ',V olverine" i s  the onl y reversib l e  

l\1arineGus 'Engine <J1l the markp.t. 
It i s  the l i .t! h t est en�ine for it::; 
power, Requires no l i censed en­

gi n eer. Abso!'l£tel1{ 8aje. Mfd. by 
W O L V E R I N E  MOTOR W O R K S ,  

1 2  U n roll Street, 
Gl'RlIC\ RapidS. 

10 DAYS '  TR I A L  
to responsib l e  parties. 

DADS' TIP TOP D U P L I C A T O l t  
prints 100 cop·  
ies in b lack . from one I)en 

written original and 50 copIes fro m ty pewTiter. It Lakes 
an expert to tell  tbe duplicates frOID tbe original. 
F E L I X  DAUS D U P L I CATOR C O . ,  5 H a n over St . ,  N ew Y o r k  

S 1 250 TO 53600 ���!�:�: 
U STLE RS-B O T H  M E N  It. W O M E N  �...,,; ..... -:-:;;...;;;;...,� At home or trave l ing. Let U8 

8turt you. Our Puritan Water 
Sti l l-a wonderful invention. 
Great seller- big money maker. 
Enormous demu.nd. Over 60,000 al. 
ready sold, Everybody buys. It 
purifies the foulest water by dis­
ti I lation-removes everyimpurity. 
Furnishes absolute ly  pure, aera­
ted, del icious drinkin� water. 
Beats Filters. Saves Hves-pre· 
b�fi���:::

r
d·ise��:'

ne
�rite°c�� 

NEW PLAN AND OFFER. 
H A R R  ISON M'F'G CO . , 12 Harrison Bldg.,Clncinnatl .  O. 

SEHD JD t; FOR 126 PAGE ILL.CATACDCiUE. 

���dfi�tli 
B .  

Removed to 182 Milk f!;t.reet. 

F .  B A R N E S ----... 
E L E V E N - I N C H  S C R E W  

C U TT I N C L AT H E  
For foot or power a. 
wanted . Has power 
cross feed aurf com­
pound rest. A strictly 
high grad e . modern . 
tool. Ask u s  for print-

I ed matter. 

�3i�ik�,.."f B , F. BAR N E S  
- : CO M PAN Y ,  

Rockfo rd , I I I .  

7 8  Reade Street, New Y OI:'�, N. Y .  
G R A N D  P R I Z E ,  H i ghest  Award . PAR I :S ,  1 9 0 0 .  

Largest L ine of Rubber Goods Made 
Ask. fol' Ile w h n e  for trade, o r  
excl u s i v e  l ine for agents. T h i s  
i s  t h e  season f o r  y o u  now. 
Collurs dO not w i l t ; l ook like 
linen i never change color. 
Manufactured only by the 
W i ndsor  C o i l a r  & Cuff Co. ,  

W i ndsor,  Conn,  

I M P
N
R��E D Microscope for Projection . 

New metal 
track plate 
w i  t h keys 
to u n l o c k  
s t a n d a r d  
and ch ange 
Instantly -
c o m b i n ing 
also poluri­
scope a n d  
stamoscope. 

New series 
of projec­

oblec­
w i t b  

b-

THE EQUITABLE SOCI ETY, 
Dept . N o .  29. 1 20 Broad way, New York. 

Please send me i n formation regarding" 
a n  Endowment for $ . . .  . . . . . . . . . .  . 
if issued to a man . . . .  , • . .  years of age. 

NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ADDRESS . . . .  . 



THE 

Dr. Deimel 
Underwear 
Thousands of i ntell igent men 

and women n ow wear these cool , 

comfortable garments and wonder 

how they ever endured the prickly, 
irritating wool . 

A l i  �el l l l ine Dr. Dt:imel J!:ml lenls be:lr th is  
t rade-Illark. 

Free Booklet and 
Sam ples of the 
Cloth f- ent by 
Addressing 

T h e  Deimel Li nen=Mesh System Co .  
. 491  Broatlway, N e w  York. 

SA N" .I:t'U, A N U I SCO. 
\V ASH I NGTON,  
MONTn�A[. ,  
LONDON. E. C.,  E N G . ,  

6th floor, Haywnrd Bldg. 
728 �'i fteenth ::;1. • •  N. W. 

220'� t;t. Cntherine . .;t. 
10·12 B read St. 

Thc Dr. Dcimcl D,·css R h iclds arc the best 
made. Can be ('asi l y  washed ; , tre odorless. 

We guarantee every pail'. 

I N DUCT I O N  
C O  I LS for experi­
ments in X rays and 
other electrical work. 
ar CatalO!Jue Free. 
E .  S .  R I T C H I E  & S O N S , B RooKc 'NE .  M ASS 
If  You Want the Best Lathe and Drill 

CHOCKS 
BUY 

W E S T C O T T ' S  S t r o n y e s t  
GT'il), G rea t· est Capacit y and Dwrabi!­it1l, Oheap and ACCtlirate. 

Westcott C h nck CO,!  Oneitla, N .  Y., U .  S. A .  

Ask �r.��sia��z':t �� Ec:fI't;�i��cI�!Eg���g� �f;,;a�OJ11· 
AR MST R O N G ' S  N o . 0 T H R E AD I N G  MA C H I N E  

Can be att acbed t o  bench or post. 
Desi2ned for t b reading t. h e  
smaller s i z e s  of pipe,  i r o n  0:­
brass, also bolts. Bas two speeds, 
one tor pipe � to 1 incb ; tb e 

?��I'i:"SI��� Pl fr�e�� ::�e 2 ���r:r 
Annstronjl adjustable dies. Otb ­
er attractive features. Send for 

Km�:u���; l�h�����lS�:���f. 
New York. Bridl!eport , Con o .  

J UST $1 buys best bel l o n t fi t  h u i l t .  Easy 
to pnt n 1) nnd an up-to-date con­
vemence. W e  sell  

Bells,  a2c.; d ry batteries, 15c. ;  push buttons. 7c. j [nsu­
lated wire, 3Oc. lb.; lnmps, 35c. Write for price l i st . 

L I BERTY ELEC T R l C A  L S U P P L Y  C O .  
1 3 6  Liberty S t . ,  N e w  Y O I' I, 

Duplicate Cribbage 
The New Scientif ic Card Game 

The questi on " w h o  plays t h e  b e s t  game 
o f  cr ibbage" sett led scien t i fical l y .  

W rite for full description and secw-e exclu· 
sive terri tory rights. D u eR I  boards . 1 .00, 
.2.00 and �2."1J. 

D U C R I  C O M PA N Y ,  
Wood St. , P ittsb u rg h ,  Pa. 

A MAGAZ I N E  F O R  T H E  H O M E  M A K E R  
N OW R E A D Y .  

(bt • . .  

Seitntifie Jlmtriean 
Building m�ntbly 

V O L .  32. 

Beautifu l l y  i l l ustrated with many views a n d  plans of 
cou ntry how:les. sp.t.l s i u e  cottuges, buugnl o w i  a n d  other 
b u l l d i ng-s. I n c l u d i ng Born e of t h e  more i m portant 
('xam ples of large city d w e J 1 l 1unr. 1'h e  lead i ng urchi. 
tect.s of the cou n t r y  are now contl' i b u t l 1 l J!  t o  t h i s  m a�n· 
z i n e  a series of " Tal k s " on I m porl ant lU l d  popular 
arc h i t ect u ra l  !\ubjects. 'l'he con t r i butors to this new 
and ori.amul feature i n  a r c h i tectural jou rnal i s m  i n  the 
curreut volume are all men hbrh I II their profession. 

SPEC I A L  D E PA RTill E N T S : 

Monthly Com ment on Timely Topics. 
R.eviews of the Newest Books. 

Correspondence. Notes and Queries. 
Household Notes. 

Legal Notes. 
New Building Patents (Classified) 

Price, bon n d  i ll stI ff co vers, $2. 00 .  
300 l ltustmtions, 120 Payes. 

M U N N  &. C O . , P u bl i s h e rs,  
36 1 B R OA D W A Y  N E W YORK" 

Scientific American JUNE 7, 1902• 

Locomot i v e  draw bar attachment, W. F. 
H l c h uds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700,982 

Locom o t i ve t rack Banding device, B. Hen· 
I' i k son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 924 

Loom m u l t i pl i e r  mecban l s m ,  Wyman & Gor-
dOl i ,  J r .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 999 

Loom p i c k e l'  s t i c k  bu lIer, F. A. M i ll s  . . . . . .  700,96G 
Loom stop m o t ion,  )lulie ,. & J a c kson . . . . . . . 700,969 
Looms, e l £ c t romagnettc p a t te rn contro l l i n g  

a l)para t u s  [ o r ,  A .  P. S .  Macqulsten . . . . 701 , 2 1 1  

Lubri C H t i n g  c u r  journals,  device fot·, J .  E.  
G i l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 01 , 029 

Lub�·lcator. See A x l e  lubricator.  
Lungs,  a ppa r a t u s  for testing t h e  vol ume of 

n i l' from t.he,  M. Bened i c t  . . . . . . . . . . . . 701 , 1 30 
l\ia g n e t i c  q u a l l tlf's of m a te r i a l s .  a p p n r a t u s  

for tes t i ng t he, C .  V.  Drysdale . . . . . .  . 
1\-fu f l  pou ch, G .  Ii". S n i d e r  . . . . . . . . .  , . . . . . . . 
M a l t i n g  d m m ,  pneu m n t lc,  H. S m i t h  . . . . .  . 
M a r k i n g  m a ch i ne, n. N. Moody . . . . . . . . . . . 
Men s u r l n g  c a n ,  'V . E. Shet·wood . . . . . . . . .  . 
Mech n n i ca l  movem e n t ,  A. H .  Rn.)' . . . . . . . . .  . 

701 , 1 7 4  
700, 844 
700, 842 
70 1 , 07 1 
700,!l!!4 
701 , 088 

Memora n d u m  and i n d i ca t i n g  dev i ce, C. D .  
'''{-''a ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  70 1 , 236 

Meta l g n te, W. B.  C a n t '·e l i  . . . . . . . . . . . . . . . . 70 0 , 7a7 
M e t a l  rods or bars, conveyer for, V. E.  

F.dw n rd s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 024 
M e t a l  su rfaces, e t c . , tool for fin i s h i n g ,  r .  

H ittcr,  J ,'. . . . . . . . . . . . . . . . . . . . . . . . . .  700, 825 
Metu Is, t rea t i n g  copper o r  ot lW I' o l'es for 

ohta i n i n g  their con ten t s  of,  N .  S .  l,- c l t h  700, 0-11 
Afc t n l l i c  t i c  und rull j O i n t  com h i ned, C .  A .  

F �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Afe t u l l l c -," u r n  a n d  t('x t i lc f a b r i c ,  L. 1 1 l1 l' 1uel . 
M i en ch i m ncy, A. r. Storrs . . . . . . . . . . . . . . .  . 
�I i l kc T',  cow. F. M .  Devore . . . . . . . . . . . . . . .  . 
M I l I i T l �  l I l a c h i n(' c u t teT', J. Ii'. C n c I e l l  . . . . .  . 
M i t r: l i l lC'usc, fork p i vot tOl', J. 'T. S. Schou· 

bop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
M o l � t ( ' T l e r  a n d  u flix{-"r,  s t u m p ,  .T .  Ii'. A m u n n . 
�fold tl n s k ,  811 T I d ,  R. C. Tol m i e  . . . . . . . . . . .  . 
Motor,  J. M. ) f a x w e l l  . . . .  , . . . . . . . . . . . . . .  . 
1\fowt'I ' ,  la W T l ,  "" . Boss . . . . . . . . . . . . . . . . . .  . 
M u tller.  C: E. C h r i s t m a n  . . . . . . . . . . . . . . . . . . . 
M u s i c u  I bH I I ,  J. Stone . . . . . . . . . . . . . . . . . .  . 
M u s i c a l  i n s t n l ll l C ' n t ,  n u tom n t i c ,  E. de K I ( ' I � t  
l\i u s i c u l  i n s t l' t l m C ' n t  p l a y i n g  a t t ac b m c T l t ,  I I .  

70 1 , HH 
7VO, H l fi  
7oo,!)! ) 1  
700 , 1 -1 0  
700,7:36 

700. R3� 
701 , 2 4 3  
701 , 1 05 
701 , 067 
701 ,255 
701 , 1 5 1  
700, 850 
700, 781 

M .  Sal.\' e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 830 
l\fusi cll i I n s t l' n m p n t  self play i n g  u t t n c h m c n t ,  

I-T .  1\ f .  Sa lyer . . . . . . . . . . . . . . . . . . . . . . . . .  . 
N u i l  m n k i n g  m n c h i l l c .  N. Dussa u l t  . . . . . .  . 
N a i l  p u l ler,  E. C. 1,-'o\\' l e l' . . . . . . . . .  700, 75G, 
N a i l  P U I l {- " T', 1. ,Yo StPU I'l I S  . . . . . . . . . . . . . . .  . 
NC'ck hanc1 slw p(' l', B I l C 'n u(lgcn & Lc v l . . . . .  . 

T('c k t ic f a s t c n e l' ,  A. l. Dow . . . . . . . . . . . . .  . 
NC '(' t.: t l e  fr"' m(',  A. Cole . . . . . . . . . . . . . . . . . .  . 

J u t  w re n C h ,  I l x l p ,  T.J. H .  B l'ow n s {-" I I  . . . . . . . .  . 
O i l  a t o m i zel', I I . P. 1\forri s  . . . . . . . . . . . . . . . . .  . 
O i l  burner,  B. '''. D u n n  . . . . . . . . . . . . . . . .  , . 
O i l  e n g i n e ,  bydrocurbon, D. A .  B I· l g,::s . . .  . 
O i l i n g  d e v i ce ,  motor veh i c le, HatChet· & 

Pack. 1'(1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 768 
O re bucket,  d u m p�r, nnd c b u t e ,  L .  Col l i e ,' .  700, 74 1 
Ore cl'Uoher, H. n. A i ke n  . . . . . . . . . . . . . . . . .  701 , 001 
O re l t x lv l a t l n g  n pp n r a t u s ,  P.  N aef . . . . . . . .  700, 972 
O res by the cy a n l d  p l"ocess, m eans for work· 

lng, F. D.  Wood . . . . . . . . . . . . . . . . . . . .  . 
O res, t l'c a t i n s ,  C. J. Best . . . . . . . . . . . . . . . . .  . 
O u t let bo x ,  i n tel'jor cond u i t ,  \V. ft". Bosse r t . 
P u c k i n g ,  m e t a l l i c, D. F. Stay m a n  . . . . . . .  . 
P u c k i n � ,  p ressu re p i ston, A. Scholl . . . . . . .  . 
P a n .  See C u k e  p a n .  
P a p e r  bug d e l i v e ry d e v i ce, D. A p pel . . . . . . .  . 
Paper box b l u n k s ,  m u c h i n e  for m a k i n g, P a l ·  

mel' & »enmead . . . . . . . . . . . . . . . .  " . . . . 
Paper doily,  lace, J. Hess . . . . . . . . . . . . . . . .  . 
Paper for w rapping Ot" o i n d i u g  pu rposes. 

device tor supporting aDd deltvel' i n g ,  R. 
H .  Piper . . . . . . . . . . . . . . . . . . . . . 700, 8 1 5, 

Paper h a n ge r ' s  coloring tool,  B. O l i n  . . . . .  . 
Paper stock, H. F. D u n b a r  . . . . . . . . . . . . . . . .  . 
Pasteurizing a ppuratus,  'I'. L.  V a le r i u s  . . .  . 
Pean u t  roa ster a n d  popcorn popper, W. P .  

C rane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pedal ba l u l lcc, F. H. Anderson . . . . . . . . . . .  . 
Pcd�s t a l ,  r. Brown . . . . . . . . . . . . . . .  , . . . . . .  . 
1 'en,  fOl l n tu l n ,  "' . G. F razel· . . . . . . . . . . . . .  . 
Pelic i I ,  J. A. M. M o r r i s . "  . . . . . . . . . . . . . . . . .  . 
Penc i l  a t t a c h m e n t ,  A. I .  O r l a n s k y  . . . . . . . . .  " 
Penci l  eha rpent!r,  F' :H�se t t  & W a r re n  . . . . .  . 
Perfo ra t i ug' m a c h i n e ,  "T. H .  '1'I'cen . . . . . . .  . 
Pbellylurn l doaceton i t l' i le,  m a k i n g ,  H o m o l k a  

i.� Sch\v a n  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pbotogra[)h l e ' sb u t t e l', A. Woltensak . . . . .  . 
P i a llo a t tucbment,  G. L. C. Bo'·ch . . . . . . .  . 
P i a n o  support,  A .  O l se o  . . . . . . . . . . . . . . . . . .  . 
P i c ture h a nger. G. H .  C h a l l ce . . . . . . . . . . . .  . 
P i n .  See I ns u l a t o r  p i n .  K ey less p i n .  
P i pe, etc. , cou p l i ng, S. E .  D i escher . . . . . . .  . 
P i pe ,  s h a f t .  c t c . ,  cou p l i n g ,  S. E. Diescbel· . .  
P i pe wrench,  F .  C .  M a  t t l' -·Ol t  . . . . . . . . . . . . .  . 
P i pe wren<"ll,  O. J .  W lght . . . . . . . . . . . . . . . .  . 
P i t m a n  conl lectlon,  J. U le o l l  . . . . . . . . .  " . . . . . 
P l a l l imetel ' ,  B. W. Bryan . . . . . . . . . . . . . . . .  . 
P l u l l i n g  m u ch i ne, J. H .. 'I'homus . . . . . . . .  " . 
P l a n ter, eOI'll,  G. \V. B r u n ton . . . . . . . . . . . . .  . 
P l a tell sb i f t ,  E. S. S b l m e l' . . . . . . . . . . . . . . . 
P l a y i n g  bu l l ,  E. K e m p sb u l l  . . . . . . . .  700, 942, 
Plow, G. E .  B a r t h  . . . . . . . . . . . . . . . . . . . . .  . 
Plow wbeel u t t l1chment, D.  N. T rIpp . . . . .  . 
P l u m b  a n j  level,  muson's,  A. L. McRey-

701 , 258 
701 , 2 45 
700,f94 
700, 909 
7 0 1 , 072 
700, 80;3 
701 , 027 
70 1 , 107 

701 , 044 
700,878 
700, 720 
700,977 
701 , 149 

7 0 1 , 0 1 9  
701 , 020 
701 , 066 
701 , 237 
700, 91 0 
700,732 
701 , 104 
700, 7::11 
701 , 095 
700,944 
701 , 1 2 7  
701,233 

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 971 
PrecIous metuls f rom t h e i r  o l'('s, e x t r a c t i n g, 

J. B. de Alzuga l'ny . . . . . . . . . . . . . . . . . . .  701 , 002 
P ressure red u c i n g  dev I cc, Lomuurd & B a n ·  

n i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . .  700,954 
P r i n ters' f u rn i t u re,  E .  G .  Dougherty . . . . . . 700,750 

The' Sign of a Watch Case 
This Keystone is the identifying sIgn of .... ___________ _ the best watch case made-no m atter what 
it costs. I t  s tands for wort h and wear­
for beauty equal to a n  a ll-gol d  case, at a 
much smaller price. The 

lAS. BOSS 
Stiffened GOLD 

Watch Case 
is better protection than a sol id gold 
case, because of its sti ffness and 
atrengtn. Better than any other case, hecause It  will last for 25 years w i t h­
out weari n g thin or losiug I t s  beauty. 
A re p u t ation o f  50 years proves the 
value o f  the Ja8. BOB. Caee. 

Coosult the jeweler. Write ns for a booklet. 

T H E  KEYSTON E WATCH CAS E C O M PANY, 
Philadelphia. 

It i s  a new preparation, tar 
su perior to soaps or a l k aline 

products, a n d  wilJ n o t  hurt tne 
most delicate ski n .  I t  Is a. per· 

fect a n t i septic, is  delicately perfum ed 
and is absolutely harmless. 

Engineers, and all those engaged in  tbe mechan­
ical artp, stenographers. etc.,  have found in 
Statnofr a. very welcom e friend. 

Sold by all st.ationers, druggists and other dealers 
at 25c. a stick. A sample,  enou�h to last for several week�, will be sent postpaid tor 10c . •  or, in return 
for the ('ard or audress of a retai l dealer who is 
not handling Statn otr, together with 100. a fu l l ·  
sizpd stick w i l l  b e  sent you. 

Stalnofl" will  keep th" hands 80tt, clean and white ' 
and a 2!)c. sUck will  outlast SOC. worth � 
of soap or other preparation. 

THE D M. STEWARD MPO. CO •• 
SOLE lILL.",,"UlI'ACTURERS, 

1 0 7  Chambera St., New York (JJty . 
Facto..,. Cbattanoora, TenD. ..' 

FOOT-POWE R. 

LAUNCH 

w ith 
ADJUSTABLE 

SEATS. 

Search Lights,  El ectric Gas Lighters. " 
P u . h  t h e  

U plate " or lev· 
er, It IIgbts. 
For all u ses 
where candl es, 

�'!t���rg��·: a�� Elect ric Searc h l i g h t .  
by mall or express pre paid. Extru batt eries. 35 cents. 

�J(( NEW STANDARD� I ! I \ \  
New Stantlartl El ectric Gas Ligh t e r. $1.50 each. 

2 0 0 0  Revo lut ions  a .M i n ute ! FAN $1?9 
Measu rement  1 0  i nches. 

Tbrows nil' equal to any $15 
electric fnn. 

R U N S  BY W AT E R .  
Requires but 10 Ibs. water 

pressure. c'an be connected 
in nny room or to nny spigot. 

Fed by T'tr i nch Hole .  
Descriptive Circular free o n  request. 

A G ENTS WANTED. 
RUBBER C OllI PANY, 

Phil atlelphia, Pa. 

Sometimes wben n mnn starts " GaSOline Lau nch be snys somet h i ng. O n r  Foot- Powe .. Launches 11'0 
w i t h o u t  8ayin�. We also manufacture G asoline Launcb es, Canoes ( Canad ian Model ) .  St. Lawrence Skiffs. 
We build to nny mod el speclfled. 'I' b e  Luunche. we carry in stock are tbe most sui table for our boat motors. 

D U R A N D  lll FG. C O . ,  219 South Avenne, Rochester, N. Y. 

GASOLERE 
EItGIRES 

from 3 t o  at) H. P .  
Sut l sfactton Guaranteed. 

Write for Catalogue S. 

H .  W .  H U B B A R D  

G A S O L I N E  
E N C I N E S P r i u te rs '  ro l l ers, dev ice fo r ccut�l' ing,  B .  

A .  Reg - I  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
����i��r

im�;l���ni: t.e��.���r Of · A·
lbei·i: : : : : : :  

701 , 090 M a r i n e  & Stat i o nary +gb:�ti fro m 1 -4 to 1 6  H .  P. 
Pulp, redu c i l l g  fi b rous m n t e r l a l  to, C.  fl'. 

Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, A. �. .J ohn80n . . . . . . . . . . . . . . . . . . .  . 
P u m p ,  O. J. :Bra c k ney . . . . . . . . . . . . . . . . . .  . 
P u m p ,  cha i n ,  L. A. B J'ige l .  . . . . . . . . . . . . . . . .  . 
P u w p ,  combi ned a i r  a n d  w u tcr,  E. D .  

Dcete: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
P u rn p i n ;.:  engi l ll',  I-l .  N iclsf ' l l . . . . . . . . . . . . . .  . 
pY I'oxy l i n  cOlll pol l n d ,  �. Z u l l i . . . . . .  7uu, 884 , 

701 , 2 7 1  
700, 9;36 
701 , 1 39 
700,729 

701 , 1 63 
700, 974 
700, t!85 

R a i l  ends,  u l i n i n g- ,  sec l l r i ng ,  3 1 1d boml i n J;  of, 
Della 'I'one & Ha n k s  . . . . . . . . . . . . . . . . . . .  700, 00-1, 

Ha i l  j O i n t ,  E. O.  Da v i s . . . . . . . . . . . . . . . . . . . .  701 , 1 60  
R a i l w ay s ,  a u t om a t i c  s i g n a l  fo1' e l e c t r i c ,  It. 

L. Storm . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , !!75 
Ra ugc !lndel ' ,  G. I;'ol'bes . . . . . . . . . . . . . . . . . .  7 0 J , 1 00 
R ( ' n p i n g  m n c h i l l t ' ,  J .  Ir. A pp l d J.\· . . . . . . . . . . 701 , 2 5 1  
Rf'c(' p t n c l c  for {-"th.v l  c h l o r h J ,  1... .. . Scb w u r t z  . .  701 , 274 
Rec l i n i n g  c h a i t·, I,". M a cl '  . . . . . . . . . . . . . . . .  : 701 , 064-
RC'fr igcl'u tor cn sp, \V . I I .  A uu ' s  . . . . 700 , 720, 700,721 
Heln 110lder, J .  C I'<I I I g'� r  . . . . . . . . . . . . . . . . . . .  701 , 0::13 
Rheos t n t ,  Brown & H h l nr ' . . . . . . . .  701 , 0 ] 2  
Rowlock. s w i v ( ' l ,  A .  n .  Rol l i n s  . . . . . . . . . . . .  700, 827 
R u l {-" ,  sl ide,  B .  'l'h a c h l ' r  . . . . . . . . . . . . . . . . . . . 70] , 103 
Sa�h u a l u llce, P i c k o p  &. C O l' h l l l  . . . . . . . . . . . .  700, 8 1 4  
Sash fn s t e n e l', H .  W i l l i a m s  . . . . . . . . . . . . . .  701 , 2�8 
Sush ven t l l u tol' ,  W i l l do w ,  J . . J a cobs . . . . . . . .  700,035 
Raw h n n d l'1 tn s t C ' l I i n g-. I f . J.;. I I l ' r r l c k  . . . . . .  701 . 201 
�n w m l l l  nnd pl :nwr.  K E. 'V i l l a l'( l  . . . . . . . . .  700,870 
�a w i ng m n c h h l f ' .  {-" i f ' < ' t r i r ,  C. P a r t i ngton . . .  7 01 ) , 080 
S('n l �,  I I .  B.  Osgood , Jr . . . . . . . . . . . . . . . . . 7 0 1 ,27� 
Rcn lp.  com pu t l l l l'. A. n. 1 I 11 .wIN" . 7OO, 9 W ,  700,! l20 
f;('hc n l  bag. H .  C. n"I " · r t so l l  . . . . . . . . . . . . . . 7 < 1 1 . 224 
�("OI"C '  bon rd, J. n. ( ' n r l C ' J' . . . . . . . . . . . . . . . . . .  7 / ) / ) . 7:l8 
f.\e l"{-" w ,  h n n d ,  L i I H I � t l'f ) 1 l l  &, ( ' h l' i s t i a n�cn . .  700, 052 
Sc )'('w 01' spl l'll l c l l t t i n g'  a p p a n l t u s ,  H. C .  

Hobl n ,o n  701 , 225 
S c n ' \\' t h rc n d  c u t t i n g  t u p. R l a c k h u I' ! 1  &. 

rnrt � r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700, 892 
Scutch l l l �  o r  fl i )( ' r  p rl 'pfl r l l l g  I n a ch i l l l ' ,  .T . A .  

Lacotp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 .058 
�PH m l n l!  m a c h i n f ' . o n t l b l f '·. A. P. Wol f{-" . . . .  700, 097 
Sea m i n g  ID r t u l  sheets, much l n {-"  for doublr,  

C .  N .  R ro\\' n . . . . . . . . . . . . . . . . . . . . . . . . 7()l , 0 l 1 
i'I�edH, Mo� h r l n g  &. F � t z p r  . . . . . . . . . . . . . . . .  700. 966 
RC' w i n ,:  m a c h i nC' clo t h  g l 1 i dC'. S .  B. B U l'ri C 's  701 , 0 1 3  
Sew i n g  m a c b i nf' spool h ol(,I C ' 1' n n d t f ' n � l o n  

d e v i c C' .  com h i n ( '(l , A .  r .  .T n eobs ( rf' issuC' ) 1 1 ,906 
Rhude I'O l I p ,' h l'a c k e t .  J . . J .  J )p Long . . . . . . . . 701 . 1 64 
f; h a f t  cou p l i n g' ,  S. I';. D i �"eh e r  . . . . . . . . . . . . . 701 . 01 7  
i'lhu f t  coupl i n g' ,  e t c  . .  S .  Ir.. n l �.( 'he,· . . . . . . . . 701 . 0 1 8  
i'l h u f t  COU pl l ll g' ,  s p r i n g ,  G .  C .  B ir k s, J r  . . . .  700 . 7 73 
R h l l f t  d l ' l v l n g'  ( Iev l c� . . J. [·Tol t h u u  • . . . . . . . . .  7 ( ) 1 . 043 
Rh u v i n,:: s t i c k ,  D .  rr.  K p l l c 1 r i (' k  . . . . . . . . . . . . . .  700.047 
�hf' lf  brurkC't.  Hclj u s t u h l (' . "r. C .  PC'c ·k h u m . 70t , 079 
S h i ps '  <,n r::o{-"�, a p p a r a t u s  fo r u n lo a d i n g ,  A .  

M u l l a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700. 799 
Show cUSP. A. Rf" i n l f '  . . . . . . . . . . . . . . . . . . . . . .  7 0 1 . 2 22 
l' l ftf'r, �Il l ld . U. Eberh a rl l t  . . . . . . . . . . . . . . . . . 700.7fit 
Sljll l .  I l I u m i n a tNI.  C .  C.  Soott . . . . . . . . . . . . . .  700, 8H6 

n a l .  

A t boroujlb l y  sattsfactory engine 
at a moderate price. 

Write for catalogue. 
T H E  C L I F T O N  M O T O R  W O R K S .  

283 E. Clifton Ave.,  C i o clnnat.i, O. 
QUIET RUNNING 

be gained by usinjl 

Lf so we cun S U p p l y  yon. All si zee 
Ill o u n l c d  and n lHll o u n t e d .  alwaY8 
kept i n  stOCk. R9memoer, we mnke 9 
specialtyof selectin� stones for ull spe· 
cial purposes. n'r .dsk for cataloQue 

jl:=:=� Is only O N E  of the advantaJ(es \0 

Process P in i ons  
inst ead o f  metal pinions. Our cata-
10jlne w i l l  tell you oth�r8. Write 
for it. W e  also mnke Metal G ears. The CLEVELAND STONE CO. 

2 d  F l o o r .  W i l s h i re ,  C l ev e l a n d ,  O.  T H E  NEW PROCESS RAWH I D E  C O . ,  • Syracuse,  N .  Y. 

PRICE $5.00 
$ 1 .00 Monthly 

S,)eci a l  Offel'.-"SelJ-Pro­pel/ed Vehicles " wilt be Itl/'p­pHed to pat rons of ScientifiC 
:1��:l;/�j�11�loWao:t�:6 g�J� 
'will be delive·ri'd, express pn· 

· ,l0,i.d. 1L1Jon '·f'CC1.pt of ordt'r 
mw 0'11 6 e1nUm' to cover first 
payment (see coupon ) .  

Self ·Propelled Vehides /' 
� 

By J. B. HonANS, A .M.  CJ 
This valuahle vol u m e ,  size 6x8}{, consisting of 45 

chapters. 640 pages and 500 i 1 t ustration s a n d  dia�ra lll s. 
st ron g ly a n d  ha ndsomely hound i n  red clot h .  IS  j ust �. 
Issued. I t  contains i n fornlation 1Iot elsewhere ob- � 
tainable, rel atin g to steam, el ectric a n d  gaso l i n e  CJ 
motors. The presen tation is such that t h e  m ost :J 
intricate s i t uations of m otor veh icles a re � 
brought down to the compreh ension of every- tI 
one. It is a book most use fu l a n d  helpful for � -
own ers. operators, repa i r  men, i n t e n d i n g  T 
purcbasers and all interested in any way in CJ automobiles. S 

I accept your 
offer to readers 

flf SCI ENTIFIC 
AM BIUCAN. 

Enc l osed flud '1 for fi rst payment 
o n  one copy of 

O rder to-day ! !  Fill  out coupo n ,  encl ose � 
one dollar a n d  the book will  be se n t  ex- � 
press prepaid. � 

� � 
.. Self-Propell e d  

Theo. Audel & CO. 
EDUCATIONAL 
BOOK 
PUBLlSHE�S 

63 Fifth Avenue 
New York City 

V e h i cl e s " (just 
puhl lehed l ,  the re­

mai n i n g  $4 ( agree to 

Fg�:r�l ����o�i:i-ess 
paid, to 

[ c im refer' us' tCl iny' 'reii'abiiiiy 
to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

S i gnal . R('C' A u tomu t l (' s l g n u l .  n i s t rf'ss sig·  I SIgna l i n g'  and t plepbon i n g  appar.atns, E. L. 
Grnu�l " (���'�'��'4c;5; " " ' - 700,912 � ......................... · ·  .. .  II .. 
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J UNE 7, I90�. Scientific Ameri� 405 

24 YEARS 
the Standard of 
Excellence 

ONL Y  TRUE 
SANITAR Y UNDER WEAR 

SPECIAL LIGHT WEIGHTS FOR SUMMER 
Rlt4Strated Catalogue Free. 

NEW YORK : 

BROOK LYN : 
BOSTu N :  
PHILADELPHIA : 
CHICAGO : 

{16 W est 23d Street 
155-157 Broadway 
504 Fulton Street 
2dO-232 Boylston Street 
924 Chestnut Street 

82 State Street 

I Signaling apparatus, train, W. A. & B. S. 
H. Harris . . . . . . . . . . . . . . . . . . . . 700,760, 700 , 7 66 

Size, making reslu, F. & H. Arledter . . . . . 701 , 1 25 
Skylight opener, G. Blckelhaupt. • . . . . . • • •  701 , l a5 
Smoke and cinder conveyer, H. S. Lord . • • •  700,955 
Smoke, fumes, and gases, apparatus for 

condensing, W. B. Jackson . . . . . . . . . . . .  700,934 
Soap container, l iquid, L. G. Langsta!l' . • • •  700,787 
Soap press, W. S.  Watson . . . • . . . . . . . . . . . .  701 ,113 
Soldering machine, call end , H. C.  Black . . 700,890 
Sound signals for nautical purposes, ap­

paratus for the Leccptioll of, E. De 
lI1eulemeester . . . . . . . . . . . . • . . . . . . . . . . . .  701 , 1 66 

Speed and direction changing mechanism, 
E. L. P. Mors . . . . . . . . . . . . . . . . . . . . . . . . . 701 , 073 

Spinning, preparing flax fiber for, G. H. 
Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . •  701 , 183 

Spinning spindles, knee brake for stopping, 
J. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 1 38 

Spittoon, pocket, Buettner & Marx . . . . . . . . .  700,733 
Spool machine , H. N. Pierce . . . . . . . . . . . . . . . .  701, 081 
Spring clip, J. M. Mays . . . . . . . . . . . . . . . . . . . . 701 ,068 
Stacker, hay, S. C. Duuham . . . . . . . . . . • • •  700, 905 
Stacker, hay, J. H. Cope . . . . . . . . . . . . . . . . . . .  701 , 257 
Stacker, pneumatic straw, J. 1\:1. Andrews 

( reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
Stacker, wind, M. Glynn . . . . . . . . . . . . . . . . . .  . 
Stair routing mach i ne, F. V. Phillips . . . . . .  . 
Stamp stem, W. S. McKinney . . . . . . . . . . .  , '  . . 
Steam separator, W. W. Wray . . . . . . . . . • . .  
Steam trap, Ha igh & Sul<den . . . . . . . . . . . .  . 
Stethoscope, binaural, R. C. 1\:1. Bowles . . .  . 
Stirrup, I. Yearns . . . . . . . . . . . . . . . . . . . . . . .  . 
Stitch separa t ing machine, J. B. Hadaway . .  
Stoker, mechan lca 1 , W .  Fraser . . . . . . . • . . .  

1 1 , 994 
700,760 
700 , 8 1 3  
701 ,077 
700 ,880 
701 , 035 
700,728 
700 , 881 
700,913 
701 , 192 

Stoppel'. See Bottle stoppel'. 
Stove, gas heat ing, S.  Stewart . . . . . . . . . . . . . .  701 , 1 00  
Stove beating or cooking attacbment, J. P. 

L)'nott . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  700,OGI 
Stove or furnace, beating, D .  F. Winn . . . . . . . 700, 87-t 
Street sweepe l', S. Conrath . . . . . . . . . . . . . . .  7oo ,!l00 
Sulfuric anhydrld, mak ing, H. S. Blackmore 

S AVAG E Only Hammerless Repeat. 
ing Rifle in the World. 

HIGHEST 
Development 

Constructed to shoot Six D ifferent Cartri dges. 
Adapted for GRIZZL Y BEARS & R A B BITS. 
.303 and 30·30 Caliber. 

Every Rifle thoroughly guaranteed. 
Write for new IIInstrated catalogue A. 

SAVAGE A RM S  CO • •  Vtica, N. Y.,U.S.A. 

of SPORTI N G  RIFLES 

T I h " The Sharer " D Dp "DDS A new foot power that can he applled to " "  V "  all I Il(ht machinery. A kick starts the 
mach ine and an occasional kick keeps it 

Each telephone its own CenLral, one 
K"novem,mt to call, nothing to turn back. 

Raves balf your time witbout using unre· 
l iable automatic attachment.. Ocly one 

going. Sena fo,' OWl' Booklet. 
SLOTKIN & P�AG LlN ,  

1 4 5 A  M u l b e rry S t . ,  New Y o r k .  

Agent. In all p,.'nc'pa' Dltl_ ( I'elssue ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,995 movable part, nothing to get out of ol·der. 
M A C H I N E S  F O R  R O L L I N C  

S C R E W 
T H R E A D S .  o L 'H OLP�N 

S .REAL ESTATE TRUST BlDG PH iLA., PA 

REGEALED ICE MACH INES 
S E E  n R s T  PA E: S( I ENT l f l C.  AME R I CAN SHT. 2 1 3 9 Cj  

Surgical ahsorbent tiresslng, R. W. John- 'l'he only Central Battery and Centml .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 3700, 939 Coli System iU ll8e. Especial ly desi rable Suspenders, A. �f. Ziegler . . . . . . . . . . . .  "-�� ::'.\· 700, 883 
Suspenders, H. T. Hazard . . . . . . . . . . . . . . •  , . 1  . •  : 700 , 921 for business plau ts of five to twelve 
Swag� block, B. F. Blood . . . . . . . . . . . . . . . . .  -:  7 00 , 724 stations, radius of 1,000 feet. Efficiency Switch and frog, J .  S. Peny . . . . . . . . . . . . . . 7oo , 8 1 l  guaranteed �;L\���
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Tapping machine, J ,  \V ,  Brown , Jr . . . . . .  , '  70J , 1 43 
S PENCE R ELECTRICAL CO ..  

New York. 

Any size up to 1" diameter, 3" 
long. Four sizes of mach ine�. 

ar Sena f01' Catalogue. 
BLAKE & JOHNSON, 

P. O.  B e x  7 ,  Wat e r b u ry, C o n n .  MADE $ 1  05 THE FIRST MONTH 
Tele6��r�y 

c��c.
u
.
i t: . . �.l�

lt �PI��, 
. . .  �' . . .  �' . . . 

Me: 700, 800 1&3 Greenwich St • •  

Telegl'aph or other circui ts, antomatic fnse ----------------------------------------------
writes FRED. BLODGETT, of N. Y. J. L. switch for, C. A. Stimpson . . . .  700,989 
BARRIOK, of La., writes : !lAm. m aking Telegraphic and te1cphonl c  trn'nsmlss'lon, sig-$8.00 to $8.00 every day I work." MRS. L. nal for composi t(\ , E .  1 • .  Grauel . . . .  , . . .  700 , 9 t 1  

�al�N�.�R�0¥S.r,8
f

a Ig:ya" '1i�e:J��! ���,et�ho
�: Wa"J;�an�T .. . .  �' . .  �h�l��

en
: : : : : : : : : :  ig� :m 

doing likewise. So  can you. Tbeater cha i r  m i rror a ttnchment, I-l . A . 
ff;.� tj�w��� '!:�I�W:��

e
bf�� Northridge . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,975 

cles, metal goods with gold, sil- ��m ���Pp\\�gg', �: ¥;'. �II��� l;g' �;. : : : : : : : : : : : :  ig� :���I ver, nickel , etc. Enormous de-
ma?d. We teaeh you FREE Ticket, rai lway . . T. Goodell . . . . . . . . . . . . . . . . .  700,761 
WrIte-oHer free. • Tie plate, B. Wolhaupter . . . . . . . . . . . . . . . . . .  700, !l!lS 

fQ. GBAY & 00., Plating Works, A.. Miami Bldg., Cblelonatl, o. T!ppi ng mnchine, F. G. D ickerson . . . . . . . . .  701 ,200 
T i re hea ter, Hengeveld & Adams . . . . . . . . . .  701 , 200 

St��C:ly L\!!ht with Gasoline , 
Tire 

n�;:�
at

�
l
"
, 
. . ���l� . :

on
.
t
��

lle
�: . .  �: . �: . .  �I.O.I�: 700,796 

.,. naines. '" Tire, pneumat ic, E. Smith . . . . . . . . . . . . . . . . .  700 , 840 16 to 3(]()·l!ght iIyna.mos.. The only Ti re sett ing macbine, rubher, .f. K. Wi I-!lYl!a
t
mos made that gIve rIght result.. l !ams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 87 1  Wn e us. Tire sett ing mach ines, joint closer for ruh-The Jlob�rt Ele.trle Mfg. Co. ,  her, .T. A . Bur rows . . . . . . . . . . . . . . . . . . . . . .  700 ,895 froy, 01,10. Tire, '011(1 !'nhber vebicle, F. A .  Seiberlinl< 7oo, 8�7 --=W::----E---L---L------------ Toy, N .  P. Walters . . . . . . . . . . . . . . . . . . . . . . . .  700, 861 

DRIL�ING Toy, mUSical , G .  D .  Smith . . . . . . . . . . . . . . . . .  700, 986 
Toy stop mot ion , mecbanicnl ,  A. D. Oon-

v(\r�c . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . • .  701 , 1 55 M a chines Tract i on wheel cleat , E. Einfeldt . . . . . . . . . .  701 . 1 80 

O 70 ' d I f d ' 1 1 1  'th d T1'3 l n  order box, 1. G. Hoag . . . . . . . . . . . . . . 700 , 928 ver sizes an sty es. or fl ng el er eep or Trains, moving, C. W. Hornung . . . . . • . . . . .  701 , 045 ahallow wells in any kind of soil or rock. Mounted Tree pl'otector, A. Ralston . .  " . . . . . . . . . . . .  700, 820 

��r�nbg�
e
���p7� ���. ����l��

g
ix��or

��fg:gi�w��� Tree transplanting apparatus, D. Ralston . .  700 ,821 
operate them easily. Send for catalog. �::�Y?:;;, �;. It, ������ : : : : : : : : : : : : : : : : : : : : :  i81 :g1� 

W I L LIAIU S  B R OS., I thaca, N. Y. Trolley cntch�l', A. W. Ham . . . . . . . . . • • . . . .  700 , 763 

IR.OQUOIS MACHINE COMPANY 
M!1.I1ufacture uuder p9.�nts 

Impro\'ell Ulli"ers.'ll, Plain, Disc, Face 

G R I N D I N G  M A C H I N E S  

150 Nossou Street, N E '" Y O U R:  U. S. A. ' 

FREDERICK PEARCE 
216 WILLIAM STREET 

N. Y . CITY 

�annfacturer of ELECT R I C A L ,  MEC HA N I C A L  
and SP I E N T I F I (1 A P l'ARATUS. Our factory i s  
W

uip�ed with the best np·to·date machillery and tools 
\la��X�: t:E:N�

a
�v ��8���:�:�;�J

o
��

v
:;::r�:erl�� 

dept. I Further information on appllcatlOn. 

d U ST P U B L I S H. E D  

Practical Poin ters 
For Paten tees 

Containing Valuable Information and Advice on 
THE SALE OF PATENTS_ 

An Elucidatlun nf t ile Best Methods Employed by the 
Most Successful Inventors io Handling Their Inventions. 

Ily F . A. C RESEE, M .  E. -
11)2 Pages. C l o t h .  PI' ice,  $ 1 . 0 0 .  

THH\ is the most practical, up·to·dltte bonk pnh­
lisbed in tbe interest of Patantees, setti ng forth 
the best methods emplored by the most success· 
ful Inventors in bandlmg their pateut.. It is 
" ritten expressly for Patentees by a practtcal 
Inventor, and is baser1 upon the experience of 

some of the most successful Inventors of the day. 

Trolley wheel, J. H .  Clark . . . . . . . . . . . . . . . . .  700 ,899 
Trolley wheel, J. Preston . . . . . . . . . . . . . . . . . .  701 ,085 
Tmck, boltless cast steel car, W. E. Sy-

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,992 
Truck, cal', E.  Peckham . . . . . . . . . . . . . . . . . . . 700 . 81 0 
Trnck ]oaCing a t tachment , hand, T. J .  

J,yneh . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  700, 960 
Turhlne, elastic fluid, C. G. C\rrtls . . . . . . . . . .  700, 744 
T1I 1'n ing and boring apparatus, elliptical , 

C. J.  Montr�u il . . . . . . . . . . . . . . . . . . . . . . .  701 , 2 1 7  
Typewriter attachment , J.  S. Flanders . . . . . 700,755 
Typewriter line spaCing mechanism, E. S. 

Shimel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  701 , 096 
Typewrit ing cl:lv ie l', C. Edwards . . . . • . . . . .  700, 90 6 
Typewrit ing mncbin(\ . .T . E. NeahI' . . . . . . . . .  700,973 
Underl<arment, E.  Nieclerauer . . . . . . . . . . . . .  700 ,801 
Valvf', balfl ilced , E. B. Sintzenich . . . . . • . . .  700, 985 
Valve, cyl lnder rel icf. A. Spencer . . . . . . . . .  700,845 
Valve lll(\chnnism, h.Vflt '3nlic, W. F. Cole . .  700,740 
Vnu1t, bl1r l31 , A. B. BnT'(\n . . . . . . . . . . . . . . 700,7:14 
Vegetabl(\ stems, macll ine for treating, .T ., A. J�3�Ot(\ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70J , 057 
Vebicl�, B. C.  Hicks . . . . . . . . . . . . . . . . . . . . .  700, 92G 
Vehicle f l'ame, motor, W. A. C rowclus . . . . . .  700, 002 
Veh icle, motol', W. A. Crowdus . . . . . . . . . . . .  700 , 743 
Vehicle, motol', B. C. Hicks . . . . . . . . . . . . . . .  700, 772 
Vehicle, motor, A. C .  K l·ebs . . . . . . . . . . . . . . . .  700,950 
Vehicle safety attachmel lt , J. P. J,owe . . . •  700, 957 
Vehicle steering apparatus, A. W. Kent • • • •  700,779 

���t lf:��;."e l
�ee

W sa�her�!��\r�tdl:. · · · · · · · · · · ·  70l , 1 33 

Venti lator flue, T. J. Goodwin . . . . . . . . . . . .  700,762 
Vessel , diving, T. H. Hazard . . . . . • . • • . . . . •  700,769 
V ise , J. Dennis . . . . . . . . . . . . . . . . . . . . . . . . • •  701 , 1 67 
Voting machine, G. L. Hoxie . . . . . . . . . . . • . . .  700,931 
Voting machine, G .  W.  Lapra,le . . . . . . . . . . .  701 ,206 
Wagon door, mai l ,  W. H. Wanshrough . . . . . .  700,863 
Wall t ic, C. T. Inman . . . . . . . . . . . . . . . . . . . . . 700, 932 
Washing machine, W. C. Fawkes . . . . . . . . . . .  700,187 
Wa tel' closet receptacle for railway cars, A l-

Ien & McKenzie . . . . . . . . . . . . . . . . . . . . . . . . 700 , 719 
Water pmifying apparatus, J:. Ronn . . . . . . .  700,826 
Web controll ing mechan ism, H. A. W. Wood 70 1 ,1 1 8  
Web t l'ea tlng mach inery , A .  B .  Ray . . . . . . • .  701 , 22 1  
Welding steel, composition of matter for, C. 

Pangborn . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
Whea t, mnchine for l'emoYing garliC from, 

W. M. Rice . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wheel. See �L'roney wbeel. 
Wheel rim, W. S. Harville . . . . . . . . . . . . . . .  . 
Windo\v, r\ LOl'enz . . . . . . . . . . . . . . . . . . . . . . . .  . 
Windo\y frame and sasb , H .  C. Smith . . . .  , . 
Wrench . RN' Covel' wrencb . Pipe wrench. 

Nl1t w)'(\ncb. 

700, 979 

701 , 22 3  

701 ,036 
700,956 
701 ,097 

W l'pncb , W. M. TI'f'glown. Sr . . . . . . . . . . . . .  7()1 , t 08 
Z i n c  by f'lf'ctrlysis, apparatus for obtain ing, 

L. Mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 1 , 21 G  
. Z i nc  by  elLctrolysls, obtaining, L. Mond . . . •  701 ,21 5 

D ESIGNS. 
Badge, J.  O ' Callahan . . . . . . . . . . . . . . . . . . . . .  . 
Brooches, scurf pins, 01' similar art icles, 0 1'-

namental bead fOI', L. D.  Frenot . . . . .  . 
Picture frnm(\, D. A. 1\ :itch . . . . . . . . . . . . . . . .  . 
Picture frame, I. M. Gou1d . . . . . . . .  , ' , . . . . . . 
Spoon , fork , etc . ,  souvenir, J. T. DonnC'l l . . 
Tf'npots, etc. , ornamental frame fOI', E. P i f'-

pf'nhring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

35, 927 

�5, 922 
:�5, 925 
:15,926 
:15, 023 

35, 924 

ban�1iit;����t<;t�;Tu�/��t��8rbea�igs�e�1��d��I;�;e
e��1�� Beef extracts, bouillon, and becf tea , Cudahy 

ventor who would achieve success b'y his ingenUity, and Packing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 38, 339 
win save the cost of many expenSIve experiments as Bituminous composition or cement, Warren 
well as much valuable time in realizing from your in- Brothers Company . . . . . . . . . . . . .  38, 362, 38, 363 
ventions. It contains no advertisements of any desctip· Butter, Lesh'ade Bros . . . . . , . . . . .  , . . . . . . . . . . .  38, 335 
tton and is publl shed in the Intere.ts of th e Patentee Carpet sweepers, Bissell Cal'pet Sweeper Co. 38, �67 

r�¥g:.'m':.l��o��:;gl.id �PJ:<;;s 
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Iy handle his patent suecessfnlly, economical ly  and Cigal'ettes, A. Q. Walsh . . . . . . . . . . . . . . . . . . . . .  38,347 
prOfitably. Coffee, molasses, teas, and spices, New 0 1'-It gives a vast amount of valnahle Information along leans Coffee Co. . . . . . . . . . . . . . . . • . . . . . . .  38,340 this I i.ne that can. qnly  be acquired by long, expensive I Confectio

.
nery certain named M. L. Mor-exrer�ence 1D reahzmg from the monopoly afforded by a genthau ' . . . . . . . . . . . . . . .  : . • • . • • • . . . . . . . .  38, 346 pa en . 

I 
Corsets, Weingarten Bl'Os . . . . . . . . . . . . . . . • . . .  38,325 e:r-Senil tor Descriptive rin'cular. Corsets. B1rdsey & Some l·s . . . . . . . . . . . . . . . . . 38,326 

&.. C O  DiSinfectants, domestic, Warren Brothers M U N N • " Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,361 
Publishers, 36 1 Broadway, New York. (OontmtWl on page MG) 

29 YEARS SELLING DIREOT. 
We are the largest manufactnrers ot 

vehicles and harness in the world seU. 
ing tocoDsu!llers, R.nd we bavf<I been do-

ing huslness In this way for 29 years. 
W E  HAVE  N O  A G E N T S  
but ship anywhere for examination 

gri:���i:i:k
n
i���ft

e
B�;��1�2'�e°::'�: 

195 styles of vehicles and 65 sty les of 
harness. Our prices represent the 

�o. 725. Stanhope with lamps and fenders. ���tp��tl�a���"a:�� f����t�iJ'�: 
Price $70.00. As good as se l l s  for m:x;.oo more. shows complete liue • .  Send for it. 

No. 25. Covert Wagon with � in . 
Kelly rubber tires. Price $110. 
As fine as sells for S50 more. 

Elkhart Carriage -" Harness Manufacturing Co •• Elkhart, Ind. 

Glass Water Coolers 
ICE AND WATER, SEPAR,ATE 

NO GERIl1S. I N SECTS. RUST O R  D I R T  
WRITE FOR CIRCULAR 

T h e  M E D A R T  
S Y ST E M 

of slIpplyiuJ! Boat Bu i ldiuJ.;" Ma­
terials enables :lIlyolle ordin ari ly 
halldv w i th tools, to iJlli i ( j  boo.t.'J 
of the higllest character at olle half 

:�\�. ,
bottl��l�\�;;: 's S.;iit;�;g \f�:¥IIL� 

fiud Row Boats. 
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M o .  

A P P E R T  G L A S S  C O M P A N Y  
271) Broadway, 'New Y ork 

Paint or Whitewash the 
Easy"Economical Way 

Why do by hand, that which can be 
more cheaply, and quickly done by 
machinery ? 
Hook's Pneumatic Coating Machine 
Equals Twenty Men With Brushes ­
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability ; cleaner 
than brush-work ; no scaffolds nor ladders 
required. No one spending $35.00 for paint­
ing or whitewashing can afford not to have 
this wonderful labor-saving device. A ny­
one can operate it.  Figure out the saving in labor. 

.. STAY-THERE " PAINT 
(Weather·proof and Fire·proof) 

A substitute for oil paiJat at one_fifth the cost. Better 
and as cheap as whitewash. 

Our twenty-rour page book tells the tale. We shall ap_ 
preciate your enquiry. 

P. B. HOOK . 1 1 -27 Hook Bldg .. Hudson ,  Mich . ,  U. S .  A .  

BRENN AN GASO LINE MOTORS 
Of the h ighest efficiency and latest approved pattern. 
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COLD  D R A W N  S E A M LESS T U B I N G .  

q uick t o  �tart . En 
sure economy of fue1 
and nre free frum v i ­
bration. Built on the 
foUl" cycle prinCiple  
and have J;!rea[ dura­
bility. In two distinct 
ty pes-horizontal for 

automobiles. vertical for automobiles and hoats. 
BREN N A N  1l1FG. CO . . /SYracuse. N . Y . ,  U . S . A .  

SHELBY STEEL TUBE C:O .. 
Pittsburg, Pa.. 

The "Best" Light 
Rich  Handy I s  a portable 1 00  candl e power llgh t

b
cost­

tng only 2 ets. ver week. Makes an� . urns 
its own gas. Brighte r than electriCIty or 
acetylene. and cheaper than kerosene. No Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instanlily with a match. Every 
lamp warranted. Agents Wanted Everywhere. 

-':::::::;;;;;;;;;:;�"""It isD !�i�! �!ePf��!�! 
T H E  " B EST " L I G H T  CO. 

87 E. 5 1 h  Street, CANTON, OH IO .  

Coasts on 

Balls. 
Write for 

Circular 

Box X. 

BRAKE F R I C T I O N  I N  C E N T E R  O F  H U B .  

Draughtsman, and a n  aid 
to the learner. . 

Circula'l's J''J'ee. 
tt'.,'h'IT;.�lp��Jo�� ?!.'s�'1. 

Simple. 

9 Pieces. 
Light . 

Guaranteed 

Satisfactory. 

THE BAR WEST COASTER BRAKE CO. ,  B3 Cham bers St •• New York. 



Scientific American 

�� 
DRIVING LAMP. 

1 '1' is the onl y perfect one. 
r 'I' will not blow or jar out. 
1 1' gives a clear, white light. 
1 ''' is like an engine head­

h
{

;"t. 
) '1' �h��d8f���1�1;oS�L1t?t 

Di
.Sji��ctc��S, 

. "��1.1��, . .  �.
i��� . •  '��'�����'� • •  ��?�I: 38,;)58 

Rlectric switches, Hart lianufactul'lng Co . . . :18,369 
!" ubrics, certain named, G. '''illis • . . . . . . . . . .  ;{S,B27 
li�ahl'ics, cotton, Ehnpnhol'st & Co . .  _ � as, :::;28 to x8,a30 
Fishing tackle, Cf'L'tain named, Hf'tlL'Y :Mil· 

waJ"d & Salls . . . . . . . . . . . . . . . . . . . . . . • . .  _ .  3S,�23 
Game, Cincinnati Gtl llW Company . . . . . . . • . . .  3�,a21 
( ;olf onlls, "Snnitas" Compun,v • • . . . . . • • • • • . :38,322 
UI'OCf'l'S' SllIHll'it':-', et'I'tnill IHllUl'd, Ackt'L', 

Mena II  & QOIuli t . . . . . . . . . . . . . . . . . . . . . .  38,330 

olJe Best Thing on Wheels 
ALL ROADS ARE ALIKE TO 

OIJe O LDS M O B I LE 
RUNS EVERYWHERE 

IT hurns kerosene, 
Send for bo>k. ( f,.ee) _  

f : l'ocel',r slIpplit's, ccrtuill uamed, U. Shell 1\:-
UtlUl?('1�1te,�?1;g: �N��\� 
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,337 
Our 

CO. _ • . • • . • . . • • . . . . • . . • . . . . .  , . . . • . • . . . .  _ 3S,344 

Nothing to Wa.tch but the R.oe..d Ahead. 
new red catalog illustrates and describes it In detail. 

THE PRICE IS RIGHT 

OLDS MOTOR WORKSt DETROIT, 
. 

MICH. 
R. E.  DI ETZ C O  . . 6 0  Laight Street, New York. 

}.[ention this palJer and g;t special discownt. 
�-ESTABLISHED 1 840. -' .... ...,��. 

A U LT M A N  RA D I AT O R. 

To Automo b i l e  Dr i vers 
'l'he con struction of a tire belps 
�O�:��?1�e���,li8 �h�

e
:"or����� 

it has and t b e  more life it pos­
sesses the lon.-er it JalSts and 
tbe quicker the wheels turn. 

G & J DETACHABLE TIRES 
have the bighest degree o f  re­
siliency. rrlley are made of the 
best materials and construct­
ed so as £'0 leave the greater 
part of the tire surface free. 
Neither cement nor lUlls are 

necessary. lq'ee descriptive catalogue on app] ication , 
G & J TIRE CO .. INDIANAPOLIS, U. S. A .  

Asbesto-Metal l ic Packings 
. 

SHEETI NG :.. GASKETS, 
TAP" and 

PISTON PACKINGS.  
\Vill st:md the highest 

steam pressure. 
[jf" \\�rite foJ' samples 

��;=i:�;!;i�3�!�'�A��0iii·�· ... ���fe- C.W.TRAINEridFG.CO. 
. -__ � 88 Pearl St., '1 RAn&: i\lARK. Boston, U. s. A. 

� R.E GAS .0, .. HeR 
f'Jo1. A P PlU:O.'O ' 

. ' Toe Clip Cover �. -- Are made of ruhber. can be 
������

o 
lIr;,ke�

i
�e��I?,:-�

I
���; 

I ano protects the shoes. Sent 
" -oy m�il, postpaia, for 21) cents 

pel' pair. 
REGAS VEHICLE CO., 

82 Mai n St., Rochester, N. Y. 

Tubular S 1eelWheeis 
... for ... 

AUTOMOBILES 

, I) 
AMERICAN TUBULAR WHEEL CO. 

Dept. C. Pittsburg, Pa. 

Scientific American 

�ijrrl[MINl ��l�l��ij[ 
1876-1902 

15,000 Valuable Papers 
JUST PUBLISHED. 

A 
LARGE edition of this new cata­

logue now ready for distribution. 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 

three-c01umn pages. Copies wi1l be 

mai1ed free to any address in the world 

on receipt of request. All Supplements 

listed in catalogue can be supplied for 

ten cents each. 

I-IetTillg, G. Hoogel"\\"PI'!" • . . . • . • . • • • . . . . • . . • :J�,:J34 
Jewf'lr,Y, certain lH1IDl'fl, Arnold B. Clover 

Co, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3S,!l24 
La grippi..' and Iddney ("111'(' , G. B. MayDerry . B.!S,:J50 
Leathel', H. I...I. Ricl' . . . • . • • . . • • • • . . . . . . . . . 3�,333 
Lime, plaster, and ceBlPnt, 'foledo Btlilders' 

Supply Cu. . . . . . . . .  , . . . . . . . . . . .  , . . . . . . .  as,365 
LinilJlellt, A. G. Groblf'\\'ski . . . . . . • . . . . . . . . .  ?8,:��� 
Liniment, P. Satalia " . " . . . . . . . . . . . . . . . . . .  �8,,;u:J 
i\[acbil1('�, certain II:lUlPd, Rnush i\'lnchillc 

'rool Compan,\' , . ' . . . . . . . . . . . . . . . . .  , . , .  ;{8,�70 
1\I('dical ("ompounfl ful' slll'gi('a l, gynecologi-

cal, find obstC'tricnl usp, J, F, Christell . :�8,:�51 
Mosquito nnd fly t'P]lel lcnts :tlld i l lsC'ct-extcr­

min:J tol's, Presto ,:\,lanllf�lcturing Com-
pan,\' . .  , . . . . , . . . . . . . . .  , . . . . . .  , . . . , . . . .  . 

Paint foL' galvanized iron, GohcclI 1\1fg-. ('0 . .  . 
Pastl', C, B. Forsyth , . . • . . . . .  , . ,  . .  " . ,  . . . . .  . 

�8,35!) 
:\8,::64 
:18,341 

PPl'fUUlCI'Y, !'Ooap, and fnce pO\\'df'l', M. A. 
Ghahr.vel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :lS, 343 

Poultry keepers' supplies, Cyphers Incub:ltor 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �8.366 

Remedies, exterllal, Alpers Chemical Com� 
pany . . . . . . . . . . . . . . . . . . . .  , . .  , . , . . . . . .  , .  38,353 

Remedies for certain nauH"tl (lise<lsf's, T. N .  
Kf'nyon . . . . . . . . . . , . ,  . . . . . . .  , . . .  " . , . . . .  38,348 

Remef1." fol' cf'l'tuin IHIIllPd di8('a�t's. illtel'llal, 
A. B. ShNlllan . . . . . . . . . . . . . . . . . . . . . . . . .  �8, !l4f1 

Rf'mpdy fOl' skin disf'asf's, external, .T. Blall-
cbard . . . . . . . . .  , . . . . . .  , . . . . . . . .  , . .  , . . . .  , 3R,�52 Roofing RI:lte, American Rangor Slatf' Com-
pany . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Roofing slate, StilI' Rlnte Company . . . . . . . . . .  . 
Rubbe," fOOtWf'fll't Foot, Schulze & Company . 
Salve. G l'OSS Bl'os. , . . . . . . . . .  , . . . . . . . .  , . . . .  . 
Se\Yilig m H chines and attachments, W. A. 

ChiDman , . . . . . . . . .  , . . . . . . . . . • . • • • . . . . . .  
SOHr. Kirk Bros. & Company . . .  _ . . • • • • •  _ _  . . .  
Vermin destroyers, A. Nathan • • • • • • • • • • • • • •  

Yllrns, A. O. Meyer • • • • • • • • • • • • • • • • • • • • • • • • •  

LABELS _ 

3S.:1()8 
38 R4') 
3S:300 
38,331 

HCamden Pure vVhent Sta rch Uncilf'micaled," 
for wbeat stnrch, Camden & Pbiladelphia 
Soap Company . . . . . . . . . . . . . . . . . . . . . . . . . .  9,172 

"Cnstl'o POl'tllomlo," fol' Ciga rs, .J. E. Biodi 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,169 

"Cedul'ine Ointment," for ointmt'llt, A. 'V. 
HungPl'fol'(l & Son . , . . . . . . . . . , . "  . .  , . . .  9,165 

"Chilian Eye Balm," for eye lOtiOH, A. B. 
Cool�ng and G. W. Cole . . . . . . . . . . . . . . . . .  9,164 

"Crescent Silk Velv(�t," for Yclvet, R. A. 
Hays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,160 

1 4Ecllpse Hair Tonic," for hair toniC, F. 
Buuer . . . . . . . . . . . . . . . . . . . . . (J,lG2 

" EI Fumel'os, " for Cigars, AmC'l'ican I...Ii tho-
graphic Company . . . . . . . . . . . . . . . . 9,] 67, !l, 1 68 

"1\iillionail'es Club," for whisky, I. l\'Inns-
bach & Co . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . .  (J , 1 70 

· 'Owens' li'll'agl'ant Cream," for a toilet 
, preparation, J. C. Owpns. . . . . . . . . . . . . . .  !) , l mt 

"Resorcinol, "  for an ointment. F. Dohmen 
Compan)' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (J , 1 6G 

"Schuf'"ff'I" S Bloor1 P1lrifier·," for medicil1f'.  
E. B. Reeber . . . . . . .  _ . .  _ . . . . . . . . _ . . . . . . .  9,161 

"Worcester Quick Freezing Ice Cream Salt," 
for salt, Worcester Salt Co . _  . . . .  _ . . . . . . .  9, 1 . ]  

"XXX HygieniC Soap," for soap, Camden & 
Pbiladelpbia Soap Company . _ _  . . • . .  _ . .  _ . • 9,173 

PRINTS . 
"Atwood Sus.pender, " fot' suspenders, Atwood 

Suspender Co. . . . . . . . . . . . . . . . . . . . .  _ _  . _ 507 
"Climax." fol' nose gual'd�, n, W. Taft. . . .  508 
j 'Dal'mstud t German Food, "  fOp foods, Darm-

stadt German 1'00(\ Company . . . . . . . . . . .  510 
"1\if"iC'I' & SchuklH'ch t , "  for trunks, gl'ips, and 

valises, Meier & Schuknecht . . . . . . . . . . . .  509 
' I�:len' s  Apparel," for men's apparel, \\T. C .  

Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  506 
"Yale Violf'ts fol' the Breath, "  for a breath 

perfume, Grabam Drug Co. _ .  _ _ _  . . . . .  _ . .  511 

A printed copy of the specification' and dra"'lng; 
of any patent in the foregoing list, 01' any patellt 
in print issued since 1 863, will be furnished from 
this office for ]0 cents, provided the name and 
number of the pate'n t  desirerl and the date be 
given. Address l\'Iunn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe in­
ventors for any of the inventions named in the forc­
going list. For terms and fluther particulars 
address MUDn & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
AUTOMOBILES. By James E. Homans, 

A.M. New York : Theo. Audel & 
Co. 1902. 632 pp. 500 illustrations 
and diagrams. Price $5. 

This is one of the most comprehensive works 
on the subject that has yet been published by 
an American. It is thoroughly practical and 
is written in an interesting, un technical style" 
quite comprehensible by the novice. The boo� 
covers the whole subject, as far as the three 
powers in use to-day-steam, electricity and 
gasolene-are concerned, the descriptions of the 
method of operation of the three types of 
motors used being especially lucid. After 
brief prefatory historical data concerning early 
steam and gasolene carriages, the author gives 
a description of the modern examples of these 
types, their construction and various parts. 
Chapters on running gears, wheels, tires, 
brakes.

' 
etc., contain much valuable informa­

tion for any one building a carriage or about 
to purchase one, as do also the excellent de­
scriptions of the various types of carbureters 
for gasolene motors, and burners and boilers 
for steam. which are found upon its pages. 

THE AMERICAN ANNUAL OF PHOTOGRAPHY 
AND PHOTOGRAPHIC TIMES ALMANAC 
FOR 1902. New York : The Scovill & 
Adams Company. 1902. Pp. 347, 7l. 
Price 75 cents. 

The present number of the Annual shows 
the progress which has been made in photog· 
raphy d u l"ing the past yea,'. There have 
been no 

'
remarkable discoveries and no great 

changes in processes. The i l l ustrations are 
many and varied, but do. not represent any 
particular school of photography. We notice 
one very good print in the three-color process, 
which seems to be gaining in popularity. The 
artlcies treat of many subjects of interest to 
the ·amateur photographer. Altogether, the 

M U N N &.. CO. • Annual Is a very attractive and Instructive 

Publishers, 3f}! BrQadway, New York • •  number. 

National Electric Vehicles 
are for these wbo take no 
pleasure III mecbanical la­
bor. Started and kept III 
motion without worry or 
tinkering. Simple, noise­
less, graceful. The most 
practical automobile for 
business orpleasure. Easily 

controlled by man,wom an or child. Write for catalog. 
NATIONAL VEIDOLE 00. 900 Eo 22nd'sl., Indi&llapolis. Ind. 

Crestmobi le 
P R I C E  $550 

[IiIIUIUalllaJIIIII 

Simple and Oomtorlable. 
. CREST MFG. CO. 

Cambridge, Mass. 

GAS O R  GASOLI N E  E N G I N ES 
The " PEjgR�-i1SS� �:ld O!!l��ANDE�I " Unexcelled for Economy nnd Regl!lation. 2 to 60 H. P. Write liS for Catalog. Northern Engineering' '" o,rk"-,, 641 Atwater Street, Detroit, Mich. 

Dixon's Pure -flake 6r apbite 
Tbis uhrlcant reduces tbe cbance of 
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alkalies \{ is sold regnlarly wherever 
once Lried. WrIte for booklet • • 

JOSEPH DIXON C R.UCIBLE CO. 
Jersey City, N. J. 

The "Oovert Motorette" 
A powerful, ligbt and simple Auto­

ill bile at a moder­
ate price. Fully 
guaranteed in every 
respect. 

Pric.) $600 
B. V. Covert & Co . , 

Lockport, N. Y. 

THE NEW MARSH MOTOR CYCLE 
Model I�02. Pricv $175. 

A Gasoline Motor made with crank-diSk, sbaft in one pIece. extr" strong bearings. exhaust valve mechanism entirely within base. perfect lubrication, secnred against. dust, carburetter of the 1I0at­feell type wbich has r�ached tbe great�st perfection. This Motor Cycle Is tbe latest acqnisition in the art. Made of the best material, simple and perfect In every detail. Constzncted by bigh skilled experts in every department and Is withent a peer. Full descriptivE' circular on application. 
MOTOR CYCLE MANUFACTURING CO., Br .lckton, Mass., U.S.A. 

GAS ENGINE 
IGNIT.ERS 

for Marine, Stationary and 
Automobile engines. WllI 
save their cost many tiIII'es 
over in one year. 

Write for circulars. 
Tho Carlisle & Finch Co . •  
233 E .  Clifton Ave., Cincinnati, O 

" I couldn't do without those handy new devices now," 
said an expert operator after obtaining a 

New Densmore 

Our free Bo kJet illustrates tbe Ball Bearings, Back 
Spacer, Justifier, Pape.r Regulator, etc. 

309 Broadway, New York 

A m e r i c a n  S u ccess S e ri e s  

HOD. �OBERT �. HITT 
Congressman from Illinois, Chairman of the Com­
mittee on Foreign Affairs, was the stenographer who 
reported the Lincoln-Douglas debate. 

" Improvement the order of the age " 
A minimum of friction gives the maxi­

mum of life to the great 

Success. 

The Smith Premier Typewriter 

American Success Series In Book Porm.-At the end of this year, the Smith Premier Typewriter. 
Company will publish a handsome booklet containing pictures and brief biographies of twelve .uccel�ful 
A mericana who have profited by their use of stenography or typewriting. These books will be mailed free'" 
only to pC!80nl who send us their names and addrcIBcs, with request for same. 

The Smith Premier Typewriter Co.. Syracuse N. Y •• U. S. A. 
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HENRY UAltEY BAlltJ) & UO •• 

INDUSTRIAL PUBLISH ERS,BOOKSELLERS & 11\IPORTERS. 
810 Walnut St •• Philadelphia. Pa •• U.S.A. 
� 0,,," Newalla Revised CatalOQlte of p.ractical ana 

ScienUfic Books, 92 lJU{le8, Svo.; a Catalogu.e of Books on 
lIfetalh""rtII. Min'lna, p.,'ospectiny, lIltnemloflY, Gooloay, 
A" .. ayLng, Analysis, etc,; a CatalOQ"e oj Book., on Stell,m 
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a1ul OU1' other CatalJ)(}u.e.s and C;/'I"cuwrs, the whole cover-iny el'el11 bmnch of Science "!J;p!ied to lhe A,'ts, sent f"ee and j?·.e of postage to (",yO'''e m anl'Y part oj the woo'za who 
will fwrnillh his addn·css. 

Grasp Ihis 
Opportunit, 

to Rise 

ELECTRICAL ENGINEERING 
TAugHT BY MAIL. 

Write for our Free lllustrated Book. 
"CAN I BECOME AN ELEC. 

TR.ICAL ENGINEER.?" 
We b·ach Elect.rical Engineering, Etectne Lightill,!!'. 
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(8617) H. N. Co. ask: Can' you fur­
nish us with informatiou in regard to dipping 
small articles in tin (lh tin, 'h lead). A. 
For tinning small articles, making them bright 
and smooth, we advise an alloy of � parts tin 
to 1 part lead. The al'ticles should be freed 
from gl'ease 01' oil in an alkali bath. washed 
clean, and dipped in a solution of muriate of 
zinc and ammonia, made by dissolving zinc to 
saturation in muriatic acid diluted with half 
its bulk of water. Add as much sal ammoniac 
as the solution will dissolve. This solution 
may be fu,'ther diluted with water according 
to the kind of metal by expel'ience. Then dip 
in the melted solder quite hot, so that it will 
drip freely. Withdmw slowly and plunge in 
clean hot watel'. 

(8618) W. L. W. writes: Referring 
to an article on page 353 of the May'17 issue 
of the SCHJN'J,'IFIC Ai\fEIUCAN ... concerning power 
lost in flywheels, I heg to offer some sugges­
tions that would better do away with the 
friction of the atmosphere refen'.,d to. As 
I undel'stand it, this wheel is simply a balance 
wheel, and is not used as a pulley also. 'l'his 
being the case. would it not have been better 
to make an airtight casing inclosing the wheel 
entirely, with an airtight joint at the sbaft, 
and then pump out the air, creating a vacuum 
in which the wheel would revolve without any 
al'mospheric fdction whatever, and the only 
added friction would be the slight pressure of 
the packing boxes on the shaft. The same plan 
could be adopted where the wheel is used as a 
pulley also by inclosinlC\ both the driving and 
driven pulleys together with the belt in the 
airtight case. A. The great difficulty of in­
suring the maintenance of a vacuum in a 

: large space would probably prevent the suc-
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the fact that we only allow tbe calf, in tbe Price 10 cents each trom this office and all newsdealers 
problem of whicb we publisbed a solution un­
der Query No. 8606, to gl'aze in one directIOn; 
but >1S the inquiry was how much co,n tbe 
calf gl'aze over, we answer this also. The 
calf can graze over three-quarters of a circle 
with 400 feet ,'adius. It can then graze over 
it sector on each side of this of almost 60 
deg., or two areas each nearly one-sixth of a 
circle of 300 feet radius. Tbere remains a 
figure formed by two sides of the barn and 
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the radii of the last arc, 300 feet. Draw a REVERSING STEAM TURBINE.-PAR­
diagonal of, the bam, completing a triangle son's recently perfected turbine for bouts. Illustrations 
with these"radii. Tbe lengtb of this diagonal �����l,

?��'i!,I'kro,rfi'���ed
p
��c���F���:'lg/,;;��n��� 

is fonnd by the ru Ie for the rigb t triangle, this office; and from ail newsdealers. 
It is a'dittle more than 141 feet. The tbree ---------
sides of'tbe U'iangle are now known, and the pllJ{NlsM1NE ____ =_ 
area may be found by the rule as follows: The most marvelous metal polish 
From half tbe sum of the three sides subtract ill the wm·ld. ' 
each side severally; multiply together the io��,��aib! �eta1ig; :&�;;�rhin" injur-
half sum and the three remainders. and ex- Produces a won.<lerful brilliant lustre 
tract the square root of the product. 'l'he area ��Ck��a:�d ��P�".:ial�I

n. Zinc, Silver, 
of this triangle is about 22,500 square feet. A few rubs and the article is hand-
From this take !'i,OOO square feet. or barf the s

OW�lrn�r�U���'hands cjr leave depo-
area of tbe bat'll. and add to tbe remainder the sits in corners 01' surface of the metal. 
two circular parts noted ahove. Wben the St����:t�h';�r���.!'17�:�r��Y l'

ickel on 
problem is solved with the aid of trigonom- Put up in cans at prices as follows: 
etry, tbe result is a total of nearly eleven �li
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acres. No two are'likely to obtain exactly the direct t.g/ D�a:"�:lnLSt'. CC�;;'cago. 
same results, since the retention 01' re.iection 
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of decimals will affect the result. The high' 
est exactness in the result is to be obtained by 
employing the methods of the calculus, 
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(8620) J. H. H. asks: 1. Could No. COI� re d 32 wire be used for the secondary coil in I � P sse place of No. 30? A. No. 32 wire would be ,.a , Air 
better than No. 30 in the secondary of an in-
duction coil. 2. If so. would the same weight ITS PRODUCTION, USES AND APPLICATIONS. 
of wire produce a stronger cu .... ent '! A, The By GAR.DNER. D. HISCOX. M. E. , 
same weight of No, �2 would make more tUt'llS AUTHOR OF "MECHANICAL MOVEMENTS." 
on the spool and hence give a longer spark LARGE 8VO. 820 PAGES. 547 ILLUSTRATIONS. 
tban could be made by No. 30. 3. Could a PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 
108-volt incandescent cunent in the primary 
coil be used with good effect·? A. 108 volts 
would be too high a presst1l:e to 'llse in the 
primary of an induction coil. If such a cur­
rent is employed, it will be necessary to use 
a Theostat 01' choking coil to cut down the 
current taken by the primary, 4. What size wire should be nsed to carry the secondary 
cnrren t around a room, to he nsed in initiatory 
work in a lodge? A. A wire of the same size 
as the secondary, will carry the secondary cur­
rent anywhere it is desired to produce an 
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CLAS S 2 SERVICE- i n c l u d i n g  $3, 000 
����),te�

i
gi'i�� J'��;;;�J'�fl�.fr ��� -F:� 

and Handsome Leather Pocket Case, 
$ 5 . 0 0  pe.· yea.'. 
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cepted. 
NO DUES, N O  MEDICAL EXAM-

INATION, NO ASSESS MENTS. 

$l�P f��t JI1�i:s arl}J��.����: ��ld$E.fK)�;� ��a��t� Service, and we w i J I  forward same to you by 
return mail .  

APP LICATION. 
I hereby apply f o r  R e g i stry and Acc;ident 

I ns u rance,  a n d  for  t h at p u rpose make the fol·  
low;  ng state m e nt : 
Age . . . . . . . . . .  H e i g h t .  . . . . . . . . .  Wei ght . . . . . . . . . 

Address . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . 
Be nefic iary . . . . . . . .  . . . . . R e l at i o nsh i p  . . . . . .  . 

I h aye never had fi ts . or d i so rders  of t h e  
b rai n ,  and am I n  whole  and s o u n d  c o n d i t i o n  
menta l ly and phys ical ly ,  except as  here i n  stated 

M y  name i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
(sign here) 

Dated . . . . . . . . . . . . . . . . . . . .  1 9 0 . . .  . 

M O N E Y  R E F U N D E D  I F  NOT SATISFACTORY. 

AIZellcies In a;l Principal CIties. For Agency and 'l'errltory. address Home Office. 

J ESSO P'S ST E E LTH8\�[r 
F O R  TOO L S ,  S AW S  [ 7C.  

W �  J E S SOP & S O N S  L: �  91 J O H N  S T.  NEW YORK 




