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PIPE GALLERIES FOR THE RAPID TRANSIT SUBWAY. 

The construction of the rapi d transit subway af
forded an opportunity for making proper provision 
for the mass of electric cables and· gas and water 
pipes, which lie beneath the streets of the city, and 
are the cause of endless annoyance in the way of 
excavations for repai rs and relaying. The opportu
nity to build along one or both sides of the subway 
special galleries to contain these pipes appealed at 
once to the engineers in charge of the scheme. 
As we have shown elsewhere, plans were drawn up 
which made adequate provision for present and future 
m'eds, and $35,000 was spent in their construction. 
It is  to be regretted that the pipe galleries have 
been abandoned ,  chiefly, it  would seem, as the result 
of pressure of a semi-political nature brought to bear 
upon the Rai lroad Commi ssion. The municipal engi· 
neers chiefly affected by the erection of pipe galleries 
have, for various reasons, so bitterly opposed their 
construction that, rather than entangle the whole tUll
nel contract with legal complications, the Commis
sion has abandoned the galleries, at least for the 
present. We are of the opinion that the question of 
the construction of these galleries is second only in 
importance to the construction of the subway itself, 
and that it is absurd even to suggest that there are any 
insuperable difficulties in making adequate provision 
of this kind for the water pipes, gas pipes, electric 
cables and other lines which at present lie buried 
beneath our main thoroughfares. The present inter
ruptions to traffic, the interminable and absolutely 
stupid way in which our choicest streets are dug uP. 
relaid and dug up again, is a perpetual and obtrusive 
nuisance, which would not be tolerated in any 
provi ncial town, and cannot be too soon removed from 
the streets of the second greatest city in the world. 

• •• •  
REMARKABLE RESULTS AT SANDY HOOK. 

One does not need to be an artillery expert to ap
preciate the great si gnificance of the results obtaineU 
during the last two or three weeks at Sandy Hook ill 
a series of government tests of the new high explo· 
sive Maximite. .It is safe to say that j ust now there 
is  no problem of greater interest in naval and mili
tary circles than that of carrying charges of high ex
plosives in shells through armor-plate, and bursting 
them within a fort or battleship. We have heard a 
great deal of late about the English explosive LyddHe, 
which is, like Maximite, a picric acid compound ,  but is 
altogether wanting in the remarkable insensitiveness to 
shock shown by the latter explosive. When the battle
ship " Maj estic" fired Lyddite shells against the "Belle
isle" last summer, the shells passed through the skin 
plating of the vessel and burst within it ; but when
ever they struck the armor, which was of an old and 
easily penetrable type, they exploded harmlessly on 
the outside. Elsewhere in this issue it is told how at 
Sandy Hook shells of all sizes, from 6-pounders up to 
12-inch, carried their loads of the new explosive 
through armor-plates of from 3 inches to 12 inches 
in thickness, and either exploded the charge in the 
plate or just beyond it. No such results as these 
have hitherto been obtained at any proving ground, 
either here or in Europe. When it is remembered 
that the new compound is far more powerful than wet 
guncotton ; that it  has an explosive value equal to 
that of nitro-gelatine and picric aci d ; that not only 
can it be fired from powder guns at the highest 
veiocity with safety, but that it will withstand the 
far greater shock of penetrating any armor-plate that 
the projectiles themselves can get through, we can 
well understand that the ordnance officers are much 
gratified with the result!\, These Sandy Hook tests 
show that in the matter of high explosives the United 
States government has a long lead over any other. 

J ,ieutifi, jmeri,an. 
THE GROWTH OF LONDON AND NEW YORK. 

The census returns for the city of London, which 
have recently come to hand, afford a basis for com
parison between the two great cities of the Old and 
New World. In each there has been a rapid increase 
during the past decade ; but there is somethil1g 
propheti c of the future in the fact that not only has 
the rate of increase of New York city been very much 
greater than that of London, but that the actual in
crease has been two hundred and fifty per cent greater. 
In 1891 the population of London was 4,433,220 and 
in 1901 it has increased to 4.803,342, an increase in ten 
years of 370,122. In the year 1890 the population of 
what is now Greater New York was 2,492,591 and by 
the year 1900 it had increased to 3,437,202, an increase 
during the decade of 944,61 1 .  Fifteen years ago Lon
don was growing at the rate of 50,000 a year, whereas 
the increase of the past decade only averages slightly 
over 37,000 per year. As against this, a comparison 
of the census of the last two decades in this country 
shows that Greater New York increased from 1,901,-
000 in 1880 to 2,492,591, an increase of 591,246 or 
thirty·one per cent ; while the increase of 944,611 from 
18:90 to 1900 was at the rate of thirty·seven and eight
tenths per cent. Assuming a rate of only forty per 
cent during the next ten years, the population i n  1911 
should be equal to that of London at the present time. 
It is likely, however, that the rate of increase will 
be nearer fifty than forty per cent, and should the 
rate at which London is growing continue to decrease, 
it is  quite possible that by the time the next census is 
taken the population of the two cities will be about 
the same. 

Outside of New York, the census shows that there 
are two cities (Chicago and Philadelphia ) whose com
bined population is 2,992.272, while the increase during 
the decade has been 845,458, and the rate of increase 
39.3 per cent, or slightly higher than ·the rate for New 
York. The greater increase has been that of Chicago, 
which has grown at the rate of 54.4 per cent, the rate 
of increase in Philadelphia being only 23.5 per cent. 
There are in this country three cities of between 
500,000 and 1,000,000 inhabitants, five of from 300,000 to 
400,000, and eight of' from 200,000 to 300,000 inhabi
tants. The rate of increase in these three classes 
ranges from 28.5 to 23.2 per cent. 

In looking at these figures, there is food for reflec
tion in the fact that, as a rule, the larger the city, 
at least as far as the United States is  concerned, the 
greater seems to be the rate of increase. At the same 
time it is reassuring, in the presence of this centrali
zation, to bear in mind that improved means of trans
portation are rendering it possi ble for the teeming 
millions of the great cities of the world to be scattered 
over an increasingly wide area of outlying suburbs. 

...... 
FORESTRY IN INDIA AND CANADA. 

Canada might well learn a lesson regarding forest 
preservation from India. The government of the lat
ter country found that as a result of the destruction 
of forests by ax and fire, vast tracts of land had been 
desolated, and there was danger that the whole country 
would become barren if the work of destruction were 
allowed to continue, for a country without forests i s 
likely to be afflicted with alternate floods and droughts. 

The work of protecting the forests was begun in 
India in 1844 and gradually extended, but it has been 
placed upon a thoroughly scientific basis only during 
the last twenty years. The service is  divided into 210 
departments under the di rection of expert foresters, 
most of whom have been trained in Germany and 
France. They are assisted by a number of subordinate 
officials, many of whom are natives of India. A train
ing school for these officials has been established near 
Dehra, and it i s  intended to have similar training 
schools at all the local centers, as it is desired to have 
none but expert foresters in the service. Promotions. 
are made according to merit, and it is expected that in 
a few years about twenty per cent of the superior posi· 
tions will be in charge of natives selected from sub
ordinate positions. The foresters have to guard 
against fires, see that there is no waste in cutting, and 
that the smaller trees are not destroyed ; also to pro
vide for the maintenance of seed-bearing trees and the 
reforestation of sections denuded of trees. In each 
province there are state forestry reserves, and alto
gether these reserves cover an a rea of more than 
80,000 square miles, which will eventually be largely 
extended. Forest revenue is raised by the sale of 
timber or other products, and by the issue of permi ts 
to graze cattle, cut timber, make charcoal, and gather 
firewood, bamboos, canes, and other minor forest prod
uce. These permits are issued at specified fees. In 
the Central Provinces, where the reserved forest area 
is computed at 19,115 squar� miles, 1,950,000 cattle 
were grazing last year, and of these only 5,500 were 
allowed in the reserves without payment of fees. A 
large revenue is derived from the forests by the gov 
ernment of India and it is expected that it will stead
ily increase. In Canada it is  pointed out that the 
time has arrived for the various governments to estab
lish systems of scientific forestry. The officials of the 

Dominion experimental farms began some time ag(' 
to encourage tree-planting by farmers, especially in 
the treeless regions of the Northwest, but it is sai(\ 
it is  to the provincial governments, which control the 
crown lands in all the provinces with large forest 
areas, that the people must look for forest legislation. 
Many districts altogether unsuited for agricultural 
purposes have been denuded of trees, and if the pro· 
vincial governments had profited by the experience 
of other countries, these districts would have been 
maintained as forest reservations and would now yield 
a large annual income. It is  not, however, too late 
to begin the reforestation of many of these districts, 
although it will take a long time to restore them to 
their former condition ; but it is in the districts whE're 
the forests still remain standing that scientific for
estry can accomplish the best results. There are sti ll 
vast areas of forest lands which may be made a perma
nent source of wealth to the people and yield a large 
annual revenue to the provincial governments as well 
as affording employment to many thousands of men . 
Much of the land now covered by forests is well suited 
to agricultural purposes, and it would be a mistaken 
policy to keep the whole of it as a forest reserve ; but 
in opening the country for settlement, experts should 
examine each di strict and determine what lands should 
be mai ntained as forests and what should be offered to 
settlers. One of the conditions of land grants to farm
ers should be that a certain number of acres should bf' 
kept permanently covered with trees. Germany is 
most advanced in the science of forestry, and the gov
ernment derives an immense annual revenue from the 
forests. 

••••• 

NEW PROCESS FOR PLASTER OF PARIS. 
The subject of the formation of plaster of Paris, 

which, as is well known, is produced by the baking 
of gypsum, has received considerable attention in Eu 
rope of late, and especially in France, where the re
searches of Prof. Le Chatelier, of the College de 
France, have been followed by some improved methods 
for producing the plaster. Prof. Le Chatelier found 
that the dehydration of gypsum presents two distinct 
phases, the first at a temperature in the neighbor
hood of 130° C., and the second near 165°. Below 
160° C. the gypsum loses only 15.6 per cent of water 
to form the normal plaster (the gypsum having 21 
per cent for the formula CaSO.,2H,O ) which then con
tains but 5.4 per cent of water of combination and 
corresponds to the formula CaSO., 1f2 H,O. It i s  im
.portant, therefore, that in the baking of gypsum the 
temperature should be thus regulated in order to se
cure the normal plaster ; however, in the usual prac
tice thi s is far from being the case. The process usual
ly employed for building plaster in France, and es· 
pecially in the region of Paris, which is very rich i n  
gypsum, is  t o  carry out t h e  baking in a special form 
of oven. The oven i s  i tself constructed of gypsum 
blocks in the form of vaulted chambers, which arc 
then loaded with gypsum ; between the blocks aro:! 
left air-spaces, and a fire is lighted under the vaults, 
which have been partially filled with combustible. The 
baking is thus quite irregular, and the lower parts 
nearest the fire are calcined and lose completely thei r 
water of combination, and the others are blackened 
by the smoke and lose more or less water according 
to the distance. In this way the resulting mixture 
contains but a small proportion of normal plaster, 
and, besides, is never 'white. To obtain the best 
plaster. such as is used for modeling, another process 
is used. The gypsum is carefully picked and freed 
from impurities. Several months after its extraction 
from the quarries, the ston.e, which is then sufficiently 
dry, is broken in small pieces as regular as possible 
and heated in a furnace resembling a baker's oven, in 
the same way in which bread is cooked . Under these 
conditions the plaster is white and is normally dehy
d rated, but its price is  very high, this being $12 to 
$16 per to'll, while that of the ordinary plaster is $3 
to $4. A number of furnaces have been recently de
vised for producing a plaster which shall be normally 
dehydrated and white, and at the saD;le time cheap. 
The Perin furnace is one of the best of these, and has 
the advantage of needing but little hand-work and of 
pushing the dehydration to the desired point by thJ 
introduction of hot gases ; besides, as it makes 8 fur
nacefuls in 24 )lours, the production is rapid, and one 
of its main advantages is a great economy of com
bustible. It consists of a heating furnace and a bak· 
ing chamber ; the furnace, heated by coke or other 
smokeless combustible, communicates by a conduit 
with the chamber, which i s  formed of a metallic cyl
inder revolving about its axis upon mechanically oper
ated rollers, and contains the pulverized gypsum, 
which rolls upon itself by the continuous movement 
of the drum, so that its particles are successively ex
.posed to the hot gases which traverse it. Above the 
drum is the charging-bin,  in which the gypsum is 
h eated previous to its introduction, being surrounded 
by a series of tubes which are heated by the discharge 
gases. When one charge is baked, it is let fall into 
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a lower chamber by a trap, and a new supply fed in 
from the charging hopper. The latter is kept sup
plied from the grinding mills by a bucket conveyor. 
A company is being formed to work this process, with 
a capital of $300,000, and it has obtained possession 
of an extensive gypsum bed situated in Algeria, on the 
banks of the Oued-Harbel. 

• • • 

WILD ANIMALS IN WINTER. 
BY CHARLES FREDERICK HOLDE". 

The devices of animal life to bridge over the winter 
season, and their ways and habits during this time, 
present an interesting, indeed fascina.ting, page of na
ture. Why certain forms should defy the elements and 
roam abroad, seeking a precari ous livelihood, while 
others, much stronger and apparently better equipped 
by Nature to survive the struggle, enter the strange 
and remarkable winter sleep with all their function!! 
in abeyance, and sleep away the winter, is  one of the 
problems that is of more or less interest. The fox well 
illustrates the former with its winter habit of prowl
ing over the snow. 

At the approach of winter, ani mals are affected in 
various ways. In the North all the reptiles-snakes, 
lizards, frogs and toads, a vast concourse-dIsappear 
in a most miraculous manner. The snakes enter hola':! 
and crevices, projecting themselves as far into the 
earth as possible, and, coiled ti ghtly, assume a condi· 
tion, a state of coma, in which they remain until the 
heat of the sun comes to waken them the following 
spring, when they appear voraci ous, and eager for 
prey to rehabilitate them physically after months of 
fasting. The frogs plunge down into the mud of the 
ponds where they have made music during the long 
summer ; and the same is true of turtles. Lizards al· 
fect the same places as snakes, and when taken out at 
this time are apparently lifeless. In some marvelous 
manner the functions of life are arrested. There ap
pears to be a minimum consumption of tissue ; Nature 
apparently making an exact calculation, the functions 
of life being so almost completely arrested that they 
are enabled to lie in this quiescent state without food 
or water, or until the food supply comes again and 
the conditions are favorable to outdQor life. 

This i s  the case with the reptiles of the Eastern 
and Middle States, or wherever there is a cold win
ter, ice and snow ; but on the Pacific slope, in Southern 
California, in the same latitude as the above, a differ
ent condition holds. Here-and the San Gabriel Valley 
may be taken as an example-the lizards are subjected 
to a winter and summer every twenty-foul' hours. 
There is  no snow, the days are bright and beauti ful, 
resembling a cool Eastern summer, and insect life 
does not di sappear. All winter I have found lizards 
basking in the sun on these bright days, but as the 
winter day wears on and four o'clock approaches. 
there is a very material change-a strange chill that 
aff�ts reptilian life at once. It  is their winter, and 
just as the Eastern lizard creeps down into the earth 
for shelter and enters i ts winter sleep, so this Califor
nia lizard crawls out of sight beneath rocks, into cre\'
ices or under the bark of trees, and enters what is the 
equivalent of a state of coma. It seems to shrivel, be
comes seemingly i ntensely cold, often stretches out 
its entire length, and lies, to all intents and purposes, 
dead and lifeless, in this way passing the night until 
nine or ten o'clock in the morning, when the rays of 
the sun slowly bring it back to life. 

This curious night coma is, so far as appearances go, 
identical with the winter sleep of eastern lizards. The 
functions are in abeyance for the time and life is at 
its lowest ebb. In observing these sleepers I have 
found them by turning over the piles of stones early 
in the morning, and have often found a row of them, 
limp, cold and apparently dead, lying in the sun, to 
watch the gradual return to life. It came very grad
ually ; those lizards placed on their backs first showing 
signs of life by a quivering of the limbs, which were 
then drawn up ; then the long tail would move, and 
finally the little sleeper would clumsily roll over into 
an upright position ; and as the direct rays of the sun 
struck and warmed it into life its eyes would grow 
brighter, and suddenly, as though touched by some 
magic wand, its head would be lifted high, the blue 
breastplate gleamed in the light, and with an air of 
astonishment and alarm this sleeper awakened would 
dash over the ground and escape, once more a living 
creature, a type of activity, a menace to insect life. 
Every night in the Californian winter this occurs, and 
the condition can easily be superinduced by subjecting 
the animals to artificial cold.  The bears in Southern 
California are found abroad at all times, whIle in the 
northern part of the State and in the East they ;:mter 
into a complete state of hibernation, going into their 
winter sleep well conditioned and fat, evidently living 
on the latter until spring, when they emerge lean and 
ugly. 

The change in color of animals at the approach of 
the winter season is one of the remarkable features of 
life. The ermine as an example and several others 
assume a white coat. the chang;e being a protective 

J, ita tifi, �lUtri'itl. 
feature. The ptarmigan has a similar habit, a change 
which renders it  inconspicuous to i ts various enemies. 

At the approach of winter the birds perhaps present 
the most remarkable spectacle. With some few ex" 
ceptions they move away f.rom the conditions which 
threatened them ; and in what is popularly called the 
departure and return of the birds we contemplate a 
wonderful migration, in which the highest instinct of  
self-preservation appears to have been developed. The 
birds of the coast have a definite line of migration ; the 
shore line at this time constitutes a bird highway, over 
which tens of thousands are passing-in the autumn 
to the South, where there is a food supply; in the 
spring to the North, to the fields they know so well, 
and the nesiing places where the young are to be 
raised. Much of this migration is  carried on at night 
high in air, and during storms myriads of birds are 
often confused and killed by dashing blindly into the 
l ighthouses that mark the hi ghway. At Heligoland 
Light the ground in the morning is  frequently strewn 
with bi rds, from ducks and geese to the smallest song� 
sters. In the interior the birds follow valleys and the 
mountain ranges. 

On the Pacific coast ·the Coast Range and Sierra 
Nevada Mountains constitute a well defined line of 
travel. In Southern Cali fo,'nia the flight of cranes and 
geese along this pathway is a remarkable sight. The 
birds, especially the cranes, cover long distances by 
soaring, gradually reaching' within rifle shot from the 
ground ; then they stop and begin a spiral movement. 
turning in graceful curves, flashing l.ke silver dollars 
in the sunlight as they turn and disappear, rising ever 
higher until they are a mile or more above the valley, 
or above the summit of the Sierra Madre; then, as 
though at the command of·the leader, they turn. and 
in long lines soar away with remarkable velocity, liter
ally sliding down hill, covering six or sev€"!l. miles or 
more before the maneuver is repeated, 

The winter flnds the trees, groves and gardens de
serted except by the few forms which defy the cold. 
The birds are in the South-Florida, Cuba and even 
South America ; the reptiles are housed underground ; 
i nsect life has been destroyed or is hibernating, and 
will spring into life in the spring. The only animals 
abroad are the mammals ; the deer, elk, caribou, fox, 
cougar, wild rat, lynx and other forms, which wander 
over the batren wastes and in the deep snows of the 
woodlands, finding a precarious living until the spring 
comes, the wanderers return and all li fe takes on a 
new meaning. 

••••• 
NEW TRANS-PACIFIC CABLE. 

It has at last been decided to construct the Trans
Pacific telegraph cable connecting Au stralia direct 
with England via Canada. The contract has been 
placed with the Telegraph Construction and Mainten
ance Company, is  to be completed by t902, and will 
cost $8,975,000 to construct, exclusive of preliminary 
!!urveys ·and other incidental expenses which will 
amount to about another $900,000. The cable will run 
from England to Vancouver, thence to Queensland, and 
New Zealand, via Fanning Island, Fiji, and ,Norfolk 
Island. It i!l impossible to estimate the importance 
and commercial value of thi s route, since it will en
able the most distant colonies to communicate with 
England, independently of the lines that pass . through 
or near Europe, while messages' will be conveyed at 
a cheaper tariff, and commercial activity will be con
siderably stimulated. 

The growth of telegraphic business between Aus
tralasia and England has developed remarkably dur
ing the last twenty-seven years. I n  1873 the I nterna
tional line was opened, and during the first year 8,952 
messages were transmitted to and from the colonies. 
In 1884 this total had grown to 48,896 messages, which 
is equivalent to an annual increase of 40 per cent. 

The present scheme has been under consideration for 
several years, but it was not unti l  1886 that the enter
prise fi rst assumed any tangible shape. In- that year 
the Agents-General for the colonies, in a deputation 
to Sir Charles Tupper, who was High Commissioner 
for Canada at that time, declared that after careful 
investigation they had concluded that such a cable 
could be laid for a total annual subsidy. of $500,000, 
extended over twenty-five years. For several years the 
scheme was then permitted to remain in abeyance, but 
six years ago an expert estimate was prepared as to 
what amount of business might be anticipated from 
such a cable. It  was then calculated that the gross earn
ings at an average tariff of 50 cents per word would 
amount to $550,000 for the first year ; for the second 
year, $632,500; and for the third year, $715,000 ; while 
a surplus of $772,500 would be yielded during those 
first three years' working. 

Regarding the construction of the cable, it has been 
apprehended in some quarters that great difficulty 
would be encountered in laying the cable at certain 
points of the route, notably at Fanning Island, the 
approach to which is rather steep. In the opinion of 
cable engineers, however, this is considered of small 
moment, since there are several stations of other 
cable companies which are approached by equally 
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steep gradients, and yet the cables havLellever suffered 
any disturbance of any kind. The cable will be laid 
in deeper water than has previously been the case, 
since, whereas the greatest depth for such work has 
been 2,500 fathoms, in this instance it will be for the 
most part 3,200 fathoms. It is not anticipated, how
ever, that any trouble will be encountered in this 
direction, since various types of cables have been 
designed for varying depths. They will be most care· 
fully made, and in the deepest water the cable .will 
be of small diameter. It is expected that the trans· 
mission of a message between London and Australia 
will occupy twenty minutes. 

No decision has yet been made regarding the tariff. 
The Eastern Telegraph Company at present charges 
87 cents per word, which in course of a few years, will 
be reduced to 62 cents per word. Fourteen years ago 
the tariff was $2.70 per word, so that some estimate 
may be gathered of the development of telegraphic 
communication between England and Australia to 
permit of such a large reduction. 

••••• 

SCIENCE NOTES. 
Berlin was treated to zero weather during January. 

The River Spree was frozen over so suddenly that the 
ice caught thirteen of the city's swans, and the Fire 
Department was called out to release them. 

Cocaine sniffing is on the increase in the South 
among the negroes. The drug is sniffed up the nose 
and the results produced are somewhat the same 
as those obtained by smoking an opium pipe. 

A dispatch from Cardiff states that an electrician 
named Smith has i nvented two X-ray tubes which he 
claims do not produce any bad results upon the sub
ject, one of them actually tending to heal burns and 
wounds, says the New Y'Ork Sun. It is said that one 
'Of them makes bones and not flesh visible on a photo
graphic plate, while the other makes neither visible, 
the plate only showing foreign substances. 

To promote uniformity in results and to secure 
accuracy and to give legal value to the evidence of 
X-rays it  is necessary to standardize methods of 
doing the work. To this common benefit all X-ray 
experts are asked to contribute for the general good 
'Of the cause. The ·Roentgen Saciety has issued a 
circular giving a list of standards which it is desired 
to establish. A copy of this circular can be obtained 
from S .  H. Monnell, M.D., 47 West 27th Street, New 
York city. 

"Synthol" is a chemically pure substitute for abso
lute alcohol. It may be 'used for every purpose for 
which alcohol is used except for internal consumption. 
Being chemically pure it  does not have as much 'Odor 
as absolute alcohol from grain or wood. - It  is per
fectly free from color, is non-irritant to eyes 'or skin 
and has ten to fifteen per cent more solvent power than 
'Ordinary alcohol. As a killing, fixing or hardening 
agent it is in every respect equal to the best absolute 
alcohol and can be used as a substitute for it in the 
preparation of stains, reagents, etc. As a preservative 
it is superior to any alcohol, as alc"ohol becomes tinged 
with color on exposure to light, while synthol re
tains its absolute colorlessness under all conditions. 

The Germans have invented a new description of 
glassware, specimens of which have been on exhibition 
in England. This cloisonne glass, as it is called, is  
similar to. stained glass, but is claimed to be superior. 
The design i s prepared in double brass wires, and the 
interstices are filled with small pieces of colored glass. 
This desi� is then mounted upon a large sheet of 
plain glass, to which it is  flrmly attached by means of 
a translucent cement. Another similar sheet of glass 
is then placed upon the top of the design in the same 
way, so that the colored glass is inserted between two 
sheets of glass. By this means the cloisonne glass is 
smooth on either side. It cannot be bent or loosened, 
and in view of the thinness 'Of the brass wires more 
light is admitted than is the case with stained glass, 
owing to the thickness of the leaden f ramework in 
the latter. 

Sir Harry Johnson. Special' Commissioner to 
Uganda, reports the established existence in the 
Semliki forests of a peculiar ruminant thought 
to be long extinct, says the New York Sun. Fos
silized remains of this animal have been found ,plen
tifully in Greece, and it has been called hitherto 
helladotherium. A complete skin and two skulls are 
now on thei r way to England for the British Museum. 
The natives call this animal the okapi . It  is a giraffe
like creature, and is closely' akin to the ox in size. 
The neck is a little longer, proportionately, than that 
of a horse; the ears like those of the ass, with silky 
black fringes; the head taper-like, and the nostrils 
like those of the giraffe. The forehead is a vivid red, 
and the neck. shoulders, stomach and back a deep red
dish brown. Parts of the animal are almost crimson 
and others blackish in hue. The hind quarters and 
legs are boldly striped in purplish black and white. 
The animal is hornless. although there are traces of 
three horn-cores. 
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RUSSIAN BAYONET EXERCISES. 
Since January 13, 1874, military service has been 

rendered obligatory in Russia on all men from their 
twenty-first year. Out of about 870,000 young men 
reaching their majority every year, some 287,000 are 
tak�n in to the active army, and the remainder 
are inscribed partly in the reserve and partly in 
the second reserve, or "Zapas." The term of ser
vice is in European Russia five years in the active 
army, thirteen years in the reserve, and five years 
in the "Zapas" ; seven years in the active army 
and six years in the reserve, in Asiatic dominions ;  
and three years i n  the active army and fifteen 
years in the reserve, in Caucasia. In case of need 
the Minister of War has the right of keeping the 
men under the colors for another six months. 
College men, doctors and teachers are exempted, 
and certain privileges are granted on account of 
education. The lowest estimate which can be 
made of the peace strength of the Russian army 
puts the number of officers at 36,000 and of the 
rank and file at 860,000 men, the total number 
being 896,000. In war the total strength is ap
proximately 63,000 officers and 3,440,000 men, the 
total being 3,500,000. 

Even with such a vast army it is, of course, 
necessary to maintain the same efficiency as in 
smaller armies, and in Russia, as in Germany, 
many unique exerci ses have been adopted, among 
them being the one shown in our engraving, which 
represents a bayonet exercise with oscillating dum
mi�s. These oscillating dummies are placed on 
the top of the intrenchments which the soldiers 
scale. After the men have delivered their blows 
they go down the other side, at the bottom of 
which another row of similar dummies has been 
placed. Their attack is rapid, and the soldiers, 
going through the ranks of their silent victims, 
place themselves in skirmishing order. The dum
mies consist of wooden cradles to which are se
cured uprights and cross pieces; figures simulat
ing men are secured to the top piece and the side 
rails. At first the appearance is  rather grew
some, suggesting a series of gallows. 

• rI ••• 

THE POPOFF-DUCRETET APPARATUS FOR WIRELESS 
TELEGRAPHY. 

As long ago as the time of the advent of the first 
apparatus for telegraphing without wires, the ques
tion was asked whether it would ever be possible to 

:rig. 2.-DETAILS OF THE POPOFF DUCRETET 
RADIOCONDUCTOR. 

Fig. I .-GENERAL VIEW OF THE POPOFF-DUCRETET 
TRANSMITTER. 

perceive signals at distances great enough to render 

the system practical. The improvements that have been 
introduced since then relate to the power of the trans
mitting and the sensitiveness of the receiving appara
tus. The experimenters t�at have occupied themselves 

BAYONET EXERCISE WITH OSCILLATING DUMMIES IN THE 
RUSSIA.N ARMY. 

with the question are very numerous. One of them, 
M_ A. Popoff, in conjunction with MM. Ribkine and 
Troitsky, officers of the Russian corps of engineers, 
while making some experiments last May between two 
islands situated near Cronstadt, finding that the re
ceiving apparatus had ceased to operate, conceived the 
idea of introducing a telephone into the circuit of the 
radio-conductor and battery, in order to verify the 
passage of the current, and was astonished to find that 
the signals of the transmitter could be distinctly heard. 
From thi s he concluded that the electric waves pro
duced in the radio·conductor variations of resistance 
that were di rectly perceptible at the telephone, and 
that it was possible to Simplify the receiving appara
tus by suppressing the relay and the automatic deco
herer. It will be remembered, in fact, that the receiv
ing apparatus usually employed up to the present are 
based upon the use of the Branly tube, the metallic 
filings of which become conductive after they have 
been reached by the electric wave, and would remain 
so, were not the tube struck in order to decohere them. 
Rence the necessity of certain complications in order 
to obtain the shock automatically immediately after 
the passage of the wave. According to M. Popoff's 
experiments, this is  not necessary with the tel"lphone. 
The filings, under the influence of the electric waves, 
undergo different states of conductivity, and the cur
rent of the local battery that traverses them is suffi
ciently modified to produce in the disk vibrations that 
are probably very feeble, but perceptible to the ear. 
The radio-conductor must, however, undergo certain 
modifications in order that its sensitiveness may reach 
a maximum, and the form that has therefore been 
finally given it is that of a microphone conSisting of 
steel needles resting through their extremities upon 
plates of carbon. The apparatus that M. Popoff has 
studied and constructed iil order to render the appli
cation of the apparatus very easy consists of a wooden 
box, which contains a dry battery, the radio-conductor 
and the telephone. For the carriage of the apparatus, 
the radio-conductor is placed in the interior of the box 
at M; but for use it is fixed at its upper part, at A, 
and the connection s with the battery and telephone 
are made by spring-jacks which may be quickly put 
in piace. A hinge permits of ascertaining at what 
inclination it presents the greatest sellsitiveness. By 
means of a special device, D, and a flexible cable, the 
apparatus is connected with the yard of the mast that 
has been previously established, while a flexible cord, 
starting from a terminal, E, est:tbli shes a communica
tion with the earth. 

The local circuit of the ba'.cery is closed upon the 
radio-conductor and telephone by means of a small 
commutator, and the telephone is put to the ear. AS 
soon as the transmitting station operates there are very 
distinctly heard sounds that are now short and now 
long, and that correspond to the signals of the Morse 

alphabet. The sensitiveness of the apparatus is such 
that upon taking as a transmitter a Ruhmkorff coil 
that gives a spark of but 4 mm., M. Ducretet has been 
able to establish communication between his shops 
upon Rue Claude-Bernard and another station situated 

upon Boulevard Port-Royal, at 500 meters distance. 
Last winter M. Popoff made a most interesting 

application of his apparatus in the Gulf of Fin, 
land. A Russian armorclad was stalled among 
the rocks upon the coast of Rohland Island, and 
her somewhat critical position forced her to winter 
there, no communication with the continent, 47 
kilometers di stant, being possible. 

M.  Popoff was commissioned to establish com
munication by wireless telegraphy, and so a sta
tion was installed on Rohland Island, another near 
the city of Kotka, and a third upon the ice-break
ing ship "Ermack." By the end of January every
thing was finished and regular exchange of dis
patches was begun. These permitted of saving the 
lives of twenty-seven fishermen who had floated 
off on a cake of ice, the position of which it  was 
possible to signal in time to the "Ermack." The 
transmissions were not interrupted, even when 
the snow was falling so fast that it was impossible 
to distinguish an object at a distance of two 
meters. It seemed, on the contrary, as if  the elec
tric wave was propagated more easily under such 
circumstances. Up to the month of April, the 
epoch at which the armorclad was saved, 440 dis
patches were exchanged. 

This n�w apparatu s will not supersede those 
already in sprvice that permit of the inscription 
of dispatches with the Morse receiver, but will 
prove useful alongsi de of them for cases in which 
they might not operate. On account of its great 
simplicity and sensitiveness, it will serve for sta
tions that it might prove convenient to install 
for temporary use. In the service of wireless 
telegraphy it may be considered as playing the 
same role as does the "speaker" in telegraphy with 
wires.-La Nature. 

.' ... 
A HYDRAULIC BICYCLE JOINT. 

The prevailing method of joining the various 
sections of a bicycle frame possesses many disadvan
tages. The thickness of the tubes which are utilized 
for this purpose are necessarily thin to insure the 
desired lightness. In brazing, when it is heated the 
steel loses its strength, and if the workman carelessly 
applies the spelter to the part, so that the joint is not 
well made, the rigidity and solidity of the machine 
is seriously impaired.  In the cheaper machines little 
attention is paid to the completeness of the attach
ment, and the result is that after the bicycle has 
been in use for a short time, the vibration detaches 
the small areas that are attached by the spelter, with 
the result that the machine collapses. Considering 
the great speed at which bicycles are driven, it  is 
highly essential that the joints of the frame, the most 
vital parts of the cycle, should be firmly and thor
oughly effected. Then again, after the brazing, in the 

SECTION AL VIEW OF TUBES, SHOWING TOOL 
IN POSITION. 

A BICYCLE JOINT MADE HYDRAULICALLY. 
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final filing away of the superfluous spelter, the thick
ness of the steel tubing is further reduced. It  is com
puted by engineers that the brazi ng process weakens 
the steel to the extent of 45 per cent in the best class 
of work, and consequently this percentage is  far greater 
where the work is imperfectly performed. Of course, 
care is exercised to guard against this  deficiency in 
strength by the utilization of extra metal, but even 
such a precaution does not adequately compensate the 
reduction in the strength of the material. 

In view of these drawbacks, the invention of Mr. 
Birtwhistle, of Manchester, England, by which the 
various portions of the bicycle frame are joined to
gether by a hydraulic process, instead of by brazing, 
should prove highly valuable. In this method the 
metal does not have to be heated at all, but is treated 

The Inventor Pouring Molten Iron Upon lI1aximite. 

in its cold state, so that the strength of the steel is 
not affected in the sli ghtest degr8e. A number of 
small slots are cut in the outer tube and the metal of 
the inner tube forced outward so as tb occupy the 
space in the slots. How this is  accomplished may be 
comprehensively realized by referring to the sectional 
diagram of a joint. 

This figure illustrates the joining together of the 
two tubes forming the pillar lug, together with the 
simple hydraulic appliance for performing the opera
tion. The lug is represented by A, and the small slots 
which have been cut through the metal tube are 
marked B. The two sections of the tubes of the frame 
whi ch are to fit into and to be attached to this lug 
are marked C. These inner tubes are inserted, and 
then the hydraulic tool attached. This consists of a 
small pipe, D, of sufficient strength to withstand the 
high-water pressure that is necessary to force the 
metal into the slots. To this pipe are fitted two cup 
leathers, at either end of the lug, marked E, inserted 

J titutifi, �mtritJa. 
in a strong clamp which prevents the outer tube from 
bursting. A pressure of 7 tons to the square inch is 
exerted, and the metal of the inner tube immediately 
beneath the slots of the lug i s  forced by the pressure 
into the holes of the outer tube until the whole cavity 
is filled. The stretched metal cannot protrude .above 
the level of the lug, owing to the outer clamp. The 
operation also serves to expand the inner tube until 
it presses tightly against the inner surface of the lug. 
By this means the two sections, to all intents and pur
poses, are converted into one homogeneous whole. 

The operation is extremely simple, and one salient 
characteristic of the process which should recommend 
its adoption is that it is  not essential that skilled 
labor should be employed to accomplish the work. as 
in the case of brazing, since it is almost impossible 
to attach the parts imperfectly. The parts can also 
be fitted much more quickly than heretofore. Several 
tests have been carried out with frames joined to
gether in this manner, and they have proved to be 
stronger than those frames which were attached by 
the brazing process. Some sections of the frame are 
modified in. deEi gn somewhat, in order to permit the 
hydraulic tool to be inserted. 

The Birtwhistle Hydraulic Jointing Syndicate, of 
Manchester, who are operating the invention, have 
also devised a unique method of prolonging the life 
of a cycle. The tubes uti lized by them for the frames 
are enameled on the inte.rior as well as externally. 
Rust is  the most insidiou s  foe of the cyclist, since it 
weakens the metal very rapidly. By thi s precaution, 
however, the steel is better protected, and although it 
does not render the metal absolutely rust· proof, it 
protects the metal to a considerable extent. 

• • • 
GOVERNMENT TESTS OF MAXIMITE AT SANDY HOOK. 

In our last issue we gave a fully illustrated descrip
tion of the Gathmann gun, and the preliminary tests 
which have been made of the Gathmann sys-
tem to determine its military value. We 
now present an equally iIiteresting set of 
photographs illustrative of a remarkable 
and successful seri es of tests of another 
method of discharging shells charged with 

temperature considerably below that of boiling water, 
namely, 174 deg. Fahr. as against 252 deg. Fahr., the 
fusion point of picric acid.  If heat be applied to the 
explosive, it first melts and then evaporates, until the 
whole of it has disappeared. A valuable feature is 
that it is impossible to heat Maxi mite rapidly enough 
to produce an explosion. Set on fire in the open, It 
burns like pitch, and one of the illust·rations repre-

Armor-plate 5::!4 inches Thkk, After Penetration by 12-
inch Shell Carrying ,'a Pounds of Maximite. 

a high explosive. The Gathmann gun is de
signed to throw an extremely large amount 
of high explosive from a high-velocity gun 
of great caliber. The shell is not designed 
with a view to the penetration of armor
plate, it being judged sufficient to deliver 
this great quantity of guncotton at the face 
of the plate and explode it on contact. The 
Maxim system, which is named after the in
ventor of the new explosive, Hudson Maxim, 
seeks to provide a high explosive which can 
be loaded into a service, armor-piercing shell, 

Twelve inch Forged Steel Armor·piercing Shell Before and After 
Explosion with lI1aximite; 7,0'0'0 Fragments. 

and, on 
account of its insensitiveness to shock, can be carried 
through any thickness of armor that the shell can 
penetrate, and be exploded by a time-fuse at the rear 
of the plate. 

The accompanying photographs show results of tests 
with Maximite, which have been gOing on for about a 
year at the Government Proving Grounds at Sandy 
Hook. The most iInportant of these results have been 
attained during the last three weeks, and this is the 
first time that the data have been given to the pub
lic. Although the exact composition of Maximite is 
a government secret, we may say that it i s  a picric 
acid compound, consisting mainly of a picrate. Its 

sents the inventor pouring molten cast iron upon a 
block of the explosi ve. 

Among the first tests of this material by the Ord· 
nance Board was the firing of a 5-inch, armor-piercing 
projectile through a 3%-inch, nickel-steel, armor-plate. 
The projectile was recovered intact from the sand butt 
behind the plate. It was then armed with a fuse, 
buried in the sand, and exploded for fragmentation. 
The sand was sifted, and over 800 fragments recovered. 

About the same time, a 12-inch armor-piercing shell 
was filled with Maximite, buried in the sand, and ex
ploded for fragmentation. The shell, before and after 
explosion, is  shown in the accompanying photographs. 
More than 7,000 fragments were recovered.  Following 

Twelve-inch Armor-plate and Support, Before Flrlng 12-:-inch Armor-piercing Wreck of 12-inch Plate After Penetration and Explosion of 12·inch Snell. 
Shell, with Fuse, carrying 23 Pounds of lI1aximite. 

inside the end of the inner tube. The pipe at F is 

pierced with a number of holes through which the 
water passes, as it is forced from the hydraulic pump 
to which it is attached, into the chamber between the 

two cup leathers. The lug and tube are then placed 

GOVERNMENT TESTS OF MAXIMITE AT SANDY HO'OK. 

products of combu stion are almost entirely gaseous,  
and as the heat developed On detonation is very great, 
it possesses, as the result of its high gravity, a very 
high explosive value. Some of the qualities of the 
new compound are remarkable. It may be fused at a 

this test, a 12-inch. armor-piercing forged steel shell, 
containing 70 pounds of Maximite, was fired through 
a 7-inch Harveyized nickel steel plate, and was re
covered from the sand behind the plate. This 12·inch 

shell and the 5·inch shell above-mentioned were, 01 
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course, fired from the /"un w: �hout a fuse, as the 
test was one for insensitiveness only, to ascertain if 
the explosive would stand the shock of penetration of 
arml)rplate. 

The next test was to fire a 12·inch, armor-piercing 
shell, carrying 70 pounds of Maxi mite, and armed 
with a fuse, through a 5 % -inch, Harveyized, nickel
steel plate. The fuse used in these tests is the in
vention of an army officer, and it has shown itself 
capable of standing the shock 'of penetration of armor
plate as thick as the projecti le itself will stand to 
pass through. But it is difficult to always get just the 
exact amount of delay action, so that the shell will 
explode the moment that it has passed through the 
plate, and not either i n  the plate or 100 yards beyond . 
The timing is gaged to hundredths of a second.  It is  
better to explode when half or two-thirds of the way 
through the plate than to explode too far beyond it. 
Hence it is preferable that the shell should go off a 
little too soon than too late. This 12-inch shell ex
ploded when it was about half way through the plate. 
The violent effect of the explosion upon the plate, shat
tering it  into fragments, with the destruction of the 
abutment where it was supported, is shown in the ac
companying photograph, in which the deep scoring of 
the rear face by the flying fragments of the shell 
should be noted. 

It should have been stated that preceding the last 
two tests above-mentioned, something like half a dozen 
six-pounder armor-piercing shells filled with Maximite, 
and without a fuse, were fired, in eompetition with 
shells similarly filled with fused picrie aci d, against 
plates of varying thickness. The picric acid deto
nated on impaet when fired at a plate 1% inches in 
thickness, while the Maximite shells, of course, did 
not explode. The Maximite shells were then fired at 
a plate three inches thick, some of them passing 
through and others stieking in the plate. The accom
panying photograph shows the points of two of these 
shells, one just through the plate, and the other about 
half way through. None of the Maximite shells ex
ploded, and they still remain in the plate, filled with 
the explosive. One of the Maximite shells which 
struck this plate penetrated about half way through, 
upset so that it was shortened nearly two inches, and 
burst open at the side, the Maximite unexploded, being 
forced through the rupture, and the shell rebounded 
from the plate about 200 feet and struck in front of 
the gun, without exploding. In an accompanying 
photograph this distorted shell is shown beside one 
in its original shape and length. 

Perhaps the most remarkable of all these tests that 
have been made at Sandy Hook were the last three, 
as described below. 

On May 1st a 12-inch, armor-piercing projectile, 
known as the armor-piercing shot, and carrying 23 
pounds of Maximite, was fired, without a fuse, through 
a 30-ton Harveyized nickel-steel plate, 12 inches thick. 
The shot was recovered in perfect condition, its load 
of explosive having stood this terrific shock without 
explosion. 

Following this test, a similar shot, also holding 23 
pounds of Maximite, and armed with a fuse, was fired 
through the same plate, exploding when about two
thirds through, the fuse being about the two-hundredth 
part of a second too quick. Two of the accompanying 
photographs show the abutment before and after the 
projectile exploded in the plate, the second showing the 
plate broken, the fragments strllwn around, and one, 
weighing several tons, resting upon the top of the 
structure. 

A very interesting test was the last one of the 
series, and which took place on Tuesday, the 7th inst., 
when a 12-inch mortar shell, known as the torpedo 
shell, was fired from a 12-inch sea-coast rifle at full 
velocity and pressure, with a charge of brown pris
matic gunpowder, This shell carried 143 pounds of 
Maximite, was armed with a fuse, and fired through 
a sand-crib faced with heavy timbers. The velocity 
of the projectile was probably about 2,100 feet per 
second, and as the column of explosive was four feet 
long, the shock of acceleration upon the Maximite must 
have been very severe, although not comparable, of 
course, with the shock on even a much shorter col
umn in penetrating heavy armor plate. This was the 
largest charge of high explosive ever thrown from 
a powder gun in a service shell, and at service pres
sure and velocity. The projectile exploded just as it 
emerged from the back side of the crib. The projectile 
was broken into very small fragments, averaging from 
the size of a rifle ball to several ounces. A crow and 
a ground sparrow were struck upon the wing and 
brought down from the sky by the flying fragments, 
and fell near the sand crib, the sparrow falling direct
ly into the crater, a result which suggests the com
pleteness of the fragmentation. 

• • • 
Electric power generated on the Yuba River is bemg 

transmitted to Oakland, a distance of 1 40 miles, and 
street cars were operated with it on April 28. Current 
is transmitted at a pressure of 40,000 volts and the loss 
is very slight. Power is  also to be transmitted to San 
Franci sco, a distance of 190 miles. 

Jeieutific �lUerical. 
AutolDoblle Week at Nice. 

The "Grande Semaine," or automobile week of Nice, 
is  one of the leading events of the year, and this year 
it was unusually brilliant. The great number of vis
itors who are assembled at Nice during the season 
make this event of special interest ; it is also one in 
which many of the records of the year are established. 
In consequence Nice was filled with a crowd composed 
of notabilities of all kinds, and all the leading "chauf
feurs" made it a point to be present, with the latest 
types of machines. The series commenced on the 24th 
of March with a fete in which the automobiles, gayly 
decorated with flowers, defiled before the throng of 
spectators. On Monday, the 25th, were run the two 
races known as the "Speed" and the "Tourists' Race." 
The former covered the route Nice-Aix-Senas-Nice, or 
277 miles. The weather was unfavorable, and the rain 
had made the roads in a bad condition. The race was 
run in three series, for motocycles or automobi les up 
to 550 pounds, vehicles of two places, 550 to 880 pounds, 
and those above 880 pounds. The first series was won 
by Demester on a Gladiator motocycle of 8 horse power, 
in 6h. 54m. 56s., with Gleizes second ( De Dion moto
cycle ) ,  in 7h. 11m. 41s. The series of light machines 
was won by Farman ( Darracq machine of 12 , horse 

3·Inch Plate with 6-Pounder Shells Embedded Without 
Exploding. 

A 6·Pounder Armor-piercing- Shell, Filled with Maximite 
Before and After Firing Through a 3·Inch Armor
plate. The Shell Upset and Rebounded Without Ex
ploding. 

power) , in 8h. 8m. 35s., followed by Edmond, in 8h. 
18m. 41s. In the last series E. Werner came first in 
a Mercedes machine of 50 horse power, time 6h. 45m. 
48s., with Degrais ( Rochet, 24 horse power ) second, 
in 7h. 11m. 58s. Out of 23 start�rs, counting all the 
series, 14 were able to finish. It is satisfactory to note 
that all the records of the previous year were beaten. 
On the same day was run the "Tourists' Race," from 
Nice to Draguignan and return, a distance of 116 miles ; 
it was divided into five series. The best records in 
each are as follows : A. Motocycles of less than 550 
pounds ; winner, Cormer ( De Dion machine ) ,  in 3h. 

24m. 23s. B.  Automobiles of two places, from 550 to 
880 pounds ; winner, Thery ( Decauville machine ) ,  in 
3h. 46m. 19s. C.  Four-place machine up to 1,430 pounds ; 
winner, Koechlin, in 3h. 11m. 11s. D.  Machines up to 
2,200 pounds ; winner, Serpollet ( steam automobi le ) ,  in 
2h. 42m. 37s. This is  the best time of the "Tourist" series 
and M. Serpollet carried off the honors, showing the 
good performance of the steam-propelled machines. 
The last series, heavy IIJ.achines of six places and above 
2,200 pounds, was won by Knapp, in 3h. 40m. lOs.  On 
the whole. of 28 machines in all classes, as many as 
20 were able to finish the race, which is a very satis-

factory performance. On Tuesday and Wednesday I/U' 
automobile exhibition was held in the buildings of thl 
Nice Club. On the following day, the 28th, two race& 
were held, the Mile Race and the Kilometer ( 0.6 mile ) 
Dash for the Henri de Rothschild Cup. The mile race 
was reserved for the machines which had finished tha 
Speed Race preceding. The records are as follows : 
Motocycles-Fi rst, Osmont, in 1m. 22 3-5s. ; second. 
Demester, in 1m. 27s. Voiturettes-Edmond, 1m. 
32 1-5s. ; Marcellin, 1m. 37 3·5s. Automobiles-Werner, 
1m. 16 4-5s. ; Lorraine-Barrow, 1m. 17 2-5s. ; Serpollet. 
1m. 17 4-5s. The Rothschild Cup was won by M. Ser
pollet, who made the dash in 35 4·5s., followed by 
Werner and Prince Lubecki, in 41 4-5s. and Lorraine· 
Barrow and Knapp, in 42 3-5s. and 42 4-5s .• respectively. 
The latter race was very exciting, and M. Serpollet 
again carried off the honors. The Nice-Turbie race, 
which was run on the following day, is one of the 
principal events of the season. The route from Nice 
to the fort of Turbie, situated at a considerable eleva
tion, has very steep grades, and is a severe trial for 
the machines. In consequence, the leading "chauffeurs" 
have tried to make a record upon this route. The best 
times for thi s yea I: are as follows : Series A.  Machines 
below 550 pounds, Beconnais ( motocycle ) ,  17m .  21 s. 
B.  Two-place machines, to 880 pounds. Barras ( Darracq 
12 horse power machine ) ,  19m. 40 2-5s. C. Four'place 
machines, to 1,320 pounds, Koechlin ( Peugeot 7 horse 
power machine ) ,  28m. 35 4-5s. D. Two-place machinefl, 
over 880 pounds, Werner ( Mercedes, 12 horse power ) ,  
18m. 6 1-5s. E .  Four-place machines, 880 to 2,20(1 
pounds, Katzenstein ( Panhard, 12 horse p�wer ) ,  28m. 
20s. F. Machines over 2,200 pounds, six places, Thorn 
( Mercedes, 35 horse powei' ) ,  21m. 46s. G. Steam vehi
cles, Serpollet, 24m. 11s. Nearly all the records previ
ously made over this famous course have been beaten 
thi s year, and some of them quite considerably ; thus 
the time of 19m. 2s. for heavy machines, made by 
Levegh last year, is lowered to 18m. 6 1-5s. ; for light 
machines, last year's record of 31m. 21s. is beaten by 
Koechlin, in 28m. 35 4-5s. As to motocycles, Beconnais 
made 17m. 21s., over last year's record by Gaste, 
20m. lOs. 

. . . . .. 

A u t o m o blJe New!!!. 

A contract has been awarded for carrying the mails 
between the Pan-American Exposition grounds and the 
Buffalo post office to an automobile company. The 
vehicle used will have a carrying capacity of 1,000 
pounds, besides the driver and attendant, and it will 
be requi red to cover 60 miles a day. 

A novel spectacle is said to be promised London in 
the near future, when the Chinese Ambassador carries 
out his intention to use an auto-car for official visits 
to the Foreign Office. According to the Autocar, Sir 
Chih Chen Lo-feng-luh has already placed his order 
for an automobile with one of the leading makers. 

Builders of motor cars in France are strongly con
vinced that the future of the industry lies in the util
ization of alcohol, and while nothing can be urged 
against the economy of the new vehicle, it cannot be 
overlooked that in Paris, where the octroi duties on 
petrol are so high, the cost of working an automobile 
is  much greater than it  might be. Owners, however, 
have little hope of petrol being cheapened to any con
siderable extent. They are looking, says the Auto-Car, 
for further economy to alcohol, the utilization of which 
will not only save them a great deal of money, but will 
revive a languishing national industry at the expense 
of imported petroleum. 

The new machine with which Levegh is to run in the 
Gordon Bennett cup race has lately been finished. It 
is  of the Mercedes type, and has a petroleum motor 
of four vertical cylinders, rated at 28 horse power 
nominally, but it will no doubt give much more. The 
ignition is by magneto-machine, and the spark-breaking 
aaangement is worked by a shaft carrying cams and a 
series of levers. The radiating tubes are placed in 
front between the wheels. Four speeds are provided 
for this machine ; the second represents 27 miles an 
hour, while the maximum speed is  claimed to be 60 
miles an hour. The total weight is about 2,400 pounds. 
The new machine has made its first trials and has been 
found quite satisfactory. 

Two Engli shmen have invented an improved pneu
matic tire for auto-cars and other vehicles. The tire 
comprises an exterior cover of thick, hard rubber 
vulcanized upon canvas, in the shape of an arch. In
side this is placed the tube which is inflated. The 
cover is  attached to the periphery of the wheel by two 
detachable flanges of steel or iron, which clamp the 
cover on to the wheel by bolts fastened on one side 
of the wheel by countersunk nuts. The outside edges 
of the wheel and the inside of the flanges are ser
rated, and this, together with the bolts which go right 
through rim and cover, prevent the cover and tube 
moving through friction. It is stated by the inventors 
that the tire can be manufactured at a price 25 per cent 
cheaper than any other pneumatic tires, and it is stated 
to be unpuncturable. 
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SOME FEATURES OF THE NEW YORK RAPID TRANSIT 
TUNNEL. 

It is questionable whether the citizens of New York 
appreciate what a truly splendid system of tran!;
portation will be at their command when the Rapid 
Transit Tunnel is  put in operation. The new system 
will not merely add four new lines of track to ::h" 
already large number of  north and south lines which 
extend the full length of Manhattan Island. but it 
will provide a service of express trains which, in point 
of frequency and speed, will be positively without a 
rival. This is a fact that is not by any means realized. 
and when the road is opened it is going to come as a 
most agreeable surprise to the traveling public. 

From the very first it has been the policy of the en
gineers of the road to make it a sine qua non. that the 
rapid transit road must be essentially a hi gh-speed 
system, which will not merely possess an enormous 
carrying capacity, but will alw transport passengers 
at a speed that has never been approached by any 
other road on the island _  From the present terminus 
at City Hall Park, express train s are to be dispatched 
during the rush hours at two minutes' intervals. They 
will make stops at Fourteenth, Forty-secend, Seventy
second, Ninety-sixth Streets, and the whole run to One 
Hundred and Fifty-seventh Street will be made in 
] 6 V� minutes. The fastest traveling at present p!'o
vided for the public is by the express trains on the 
Ninth Avenue Elevated Railroad, on which the run, 
by actual timing, from Franklin Street to One Hundred 
and Thirty-fifth Street is made in about half an hour, 
the time between the same points by the local trains 
being forty minutes_ The average running speed of 
the Rapid Transit express trains, including stops, will 
be 38 miles per hour ; and this means that; at times, 
the speed will rise to 50 miles an hour, _and occa
sionally over that. The local trains will have an aver
age speed of 18 miles per hour, which is about 50 per 
cent greater than that of the present local trains on 
the Manhattan elevated roads. ' Th\l express stations 
will be located at intervals of a little less than 2 miles, 
while the local station" will average about four to 
the mile. At one time the question of increasing the 
number of express stations was mooted ; but the Rapid 
Trallsit Commission, by advice of its engineers, wisely 
decided that, since the system was to provide, primarily, 
an express service, it would defeat the end in view to 
multiply the stops. It was further urged that the 
high speed of 18 miles per hour of the local service 
rendered it unnecessary to multiply the express sta
tions, the passenger being able to quickly cover the 
distance between the express stations and his own 
particular stopping-place, by the fast local servicfl. 
That an average speed of 18 miles per hour can be 
maintained with stations only a quarter of a mile 
apart is  due to the rapid acceleration which is pos
sible by electric traction, and also to the fact that the 
local stations are placed a few feet above the average 
grade of the line-an arrangement under which grav
ity assists the retardation of the train in approaching 
the stati on, and increases the acceleration when the 
train is running down hill at starting. 

Since the opening of spring weather, progress all 
along the line of the tunnel has been quite rapid, and 
the whole system presents, from end to end, a very 
animated appearance. There is much work now be,ing 
done, moreover, of which but little evidence appears 
at the surface, particularly where the line runs in 
tunnel proper and the excavation is being carried out 
by dri fting. Our lower front-page illustration shows one 
of several stretches of work of this character. The 
sectional view is taken at the intersection of Thirty
fourth Street and Park Avenue, at the entrance of the 
tunnel which is now used by the electrical cars of the 
Metropolitan Street Railway system. That portion 
of the underground road which lies south of the en
trance to the tunnel is contained in one four-track 
subway as shown in the sectional view at the top of 
the page. Shortly before Thirty-fourth Street is 
reached, the four tracks diverge somewh�\t, and are 
carried in pairs through two separate tunnels which 
are located beneath and somewhat to the right and 
left of the old surface tunnel. This arrangement is 
shown in our sectional view, which is taken at the 
point where the Thirty-fourth Street station will be 
located. I t  will be noticed that the two tracks of 
each tunnel are at different elevations, the outer or 
local tracks being 4 feet higher than the inner ex
press tracks. This difference of level is  due to the 
fact that Thi rty-fourth Street is not an express sta
tion, and the express tracks are therefore carried 
through at the normal grade of the line, the local 
tracks being carried at a few feet higher elevati on, 
according to the method employed at local station s, 
as already explained. The Park Avenue tunnel is one 
of the sections of the road where there is far more 
work being done than appears at the surface. Two 
shafts have been sunk immediately to the south of the 
portal wall of the old tunnel to a depth of 48 feet 
below the Thirty-follrth Street level, and from the 
bottom of each shaft the tunnel is being excavated 
north and south by as large a force of men as can be 
worked to advantage against the face of the rock. 

As the tunnel i s  completed, it is lined with concrete, 
the track system being sunk iii the floor and the roof 
turned with an elliptical arch, as shown in our draw
ing. At Thirty-fourth Street, the roof of the Rapid 
Transit tunnel is so near to the base of the Fourth 
Avenue tunnel that the concrete has been carried up 
to a junction with the footing of the tunnel, as 
shown in the drawing. Elsewhere on Park Avenue the 
vertical distance between the tunnels is greater, and 
solid rock intervenes between the foundation of the 
old and the roof of the new tunnel. On Thirty-fourth 
Street there are two lines of track belonging to t.he 
Metropolitan Street Rai lway Company which are ope
rated by means of storage battery cars, and it is an 
interesting fact that our sectional view presents at 
this point no less than eight tracks on which are used 
three different systems of electric propulsion-storage 
batteries on Thirty-fourth Street, the underground 
trolley in the old Fourth Avenue tunnel, and the third
rail system of the Rapid Transit tunnel. In our draw
ing also there are shown some of the electric cabs 
which are becoming an important element in city 
transportation, so that this particular drawing may be 
regarded as a sort of pictorial symposium of up-to·date 
methods , of travel. 

The construction of  the underground tunnel road 
offers a great opportunity for solving the difficult 
problem of properly disposing of the water, gas, elec
tric and other mains, which at present are buried in 
any sort of fashion beneath the streets, and are the 
source of untold expense and inconvenience whenever 
it becomes necessary to renew or repai r them. It is 
a piti ful commentary upon our supposed twentieth 
century development that these mains should be buried 
beneath the streets in the altogether haphazard fash
ion which is  shown in the small sketch on our fi rst 
page, which represents the condition of things at the 
intersection of Nineteenth Street and Fourth Avenue. 
It  was the intention of the Rapid Transit Enginef:rs 
to provide special galleries on each side of the sub
way, and locate the water and gas and other mains 
within them. Provi sion was made for these galleries 
wherever it was possible to use them, and steel was 
ordered and considerable excavation done in Elm 
Street, at a cost of about $35,000.  The galleries were 
abandoned, however, because of opposition encountered 
from the heads of the Sewer, Water and Gas Depart
ments, who rai sed various objections of a more or less 
trifling nature. The Rapid Transit Commi ssion, con
sidering that it was its duty to build the tunnel rather 
than press the question of the pipe galleries to the 
point of becoming i nvolved in legal complications and 
delays, decided to leave the question open for future 
consideration. While we do not di spute the wisdom 
of the policy pursued by the Commission, there is 
every argument to be used in favor of the construc
tion of the pipe galleries simultaneously with the 
building of the tunnel. At present the pipes are merely 
suspended from falsework during the construction of 
the subway, and after a section is roofed the soil is 
filled in around the pipes, leaving them in the unsat
isfactory condi tion which necessitates pulling up the 
roadway whenever repairs or changes are to be made. 

We present a typical section of the tunnel as it was 
proposed to construct it, with the two galleries adja
cent to the tunnel and separated from it by steel and 
concrete walls. The larger pipes, such as the water 
and gas mains, would be carried on the floor of the 
tunnel, while all other pipes, such as those for com
pressed air, steam, etc., might be suspended frC>1ll 
the roof or carri ed on brackets extending from the 
side walls. The galleries would be entered by man
holes, or other suitable means of communication, and 
pipes could be repaired, renewed or inspected without 
any disturbance of the surface of the street. 

. . .  , . 
Eleetrolytie S u gar. 

Some interesting experiments in the electrolytical 
production of sugar have been tried by M. D upont. 
The electrolyzer consists of a wooden trough divided 
into three compartments by means of porous partitions 
of porcelain, asbestos, or parchment paper. The elec
trodes consi st of metallic plates that vary according 
to the object to be obtained. They may be compc>sed 
of  platinum, aluminium, lead, zinc, etc. I n  order to 
obtain sugar from cane or beet juice, the saccharine 
fluid is placed in the central compartments, and the 
end compartments are filled with water. Under the 
influence of the current, the albuminoid substances of 
the juice coagulate and precipitate, and the salts are 
decomposed. The juice becomes clear, limpid, and 
colorless, and no longer contains anything but sugar 
and some traces of organic matter. There seems to 
be osmosis through the partitions. In the end com
partments accumulate the soda, potassa and ammonia. 
It  is  not certain that the process can be used commer
cially. It is probable tha t it will in time become useful 
for work on a commercial scale. It  is useful now for 
analy.sis. 

. . . , .  

Thirty-six steamers will be run this year between 
London Bridge and Chelsea. 

Engineering N ote!!. 

A meeting of the American Society of Mechanical 
Engineers will be held at Milwaukee, Wis., May 28 to 
31,  1901. 

The Krupps are about to discharge 5,000 men from 
their Buckau, Essen and Kiel works. They have al
ready dismissed 4,000 since October. The industrial de
pression is very marked. 

The Board of Trustees of the Sanitary Dist.rict of 
Chicago have decided to have the top of the Wash
ington Street tunnel chiseled off sufficien tly to permit 
of increasing the navigable depth of the river ten 
inches pending the settlement of the question as to 
when and by whom the Chicago River tumiels will be 
permanently lowered. 

Larger freight cars are to be used on German rail
roads. Three-truck freight cars of 25 tons each will be 
tried in place of two-truck cars of 15 tons each. An 
experiment was tried formerly with four-truck cars, 
but they were too heavy and could not be used on all 
roads. The wear and tear on the truck is also less 
with the large three-truck car. 

Emperor Wi lliam is investigating the problem of 
equipping the street car lines of Berlin with fenders 
and safety attachments. The Emperor found that none 
of the devices presented met his requirements. He 
considered that what was wanted was a self-acting 
life-saving device, so that the motorman could give 
his undivided attention to the operation of the car. 

French naval authorities are preparing for experi
ments to test the efficiency of rapid-fire guns against 
submarine boats, at a depth at which the latter are 
supposed to be invulnerable ; a hulk to be submerged 
is now being constructed. It  will be moored at vary
ing depths and subjected to a plunging fire. The re
sults will furnish a basis for guidance in the tactics 
of  submarine boats. 

There will be a very complete acetylene exhi bit at 
the Pan-American Exposition. A special building hal> 
been constructed for the purpose, measuring 41 x 101 

f('et and the wing 5 9 %  x 65  feet. Its height is 40 feet. 
Both the exterior and the interior of the building will 
be brilliantly illuminated by acetylene gas. The Ohio 
State Building will also be illuminated by acetylene. 
It  will have a total of 650 jets, of which 160 will be 
within the structure and the balance will serve to set 
forth the exterior. 

The New Zealand government i s  anxious to develop 
the manufacture of iron in that colony. The ore is 
very rich and abundant in the Taranaki and Middle 
Island districts. The government proposes to pay a 
bonus of $ 100,000 upon the first 20,000 tons of iron 
that is made: The stipulations are that the company 
which produces this quantity must have a capital of 
at least $1,000,000, and must spend $500,000 upon the 
erection of the necessary plant to manufacture the 
material. The government furthermore guarantees to 
purchase at least 50,000 tons of the iron or steel thus 
manufactured, at a price slightly in advance of the 
market rates, and if the metal is satisfactory will prob 
ably buy the whole of the material produced. By this 
means the colony will be able to obtain sufficient iron 
for its own needs without going beyond its own con
fines. 

There has been a convention of Swiss, Austrian, 
Swedish, Norwegian and German manufacturers of 
calcium carbide, and they have combined in estab
li shing price-scales and a mode of controlling the sale 
of their products. It is expected that by this con
vention the acetylene industry will be considerably 
strengthened. The members have adopted measures 
to avoid the fluctuating and ruinously low rates which, 
owing to heretofore sharp competition, have made 
the manufacture of their products unprofitable. Thirty
two of the smaller towns in Germany are now lighted 
by acetylene gas, and a number of other plants a ·-Cj 
in the course of erection. The gas is also extensively 
used by railroads for lighting passenger cars. The 
year's production of calcium carbide is estimated at 
120,000 metric tons, equivalent to 9,500,000 gallons 
of petroleum. 

During the passage of the steamer "Henri Rieth" 
from the Tees to Kusten dje, she sustained damage to 
her propeller while at sea. Being only a single-screw 
steamer, her position was a helpless, if not a criti cal, 
one. It was thereupon determined to attempt tipping 
the craft in order to repair the propdler. A staff of 
Middlesbrough engineers, under the superintendence 
of  Mr. J. W. Burton, carried out the work. The sea 
was quiet at the time, which s�rved to facilitate the 
task considerably. The forward water tanks of the 
vessel were filled, and she slowly tipped up aft until 
her stem was lifted above the water. A staging was 
then erected under the stern by the engineers, and 
several important repairs effected to the propeller, 
sufficient to enable her to steam to port. The vessel 
was then rebalanced, and continued her journey as 
easily and steadily as if no untoward incident had oc
curred. 
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AN ICE FOUNTAIN. 
MDnsDn, Mass., is a delightful New England 

tDwn, seventeen miles frDm Springfield. NDr
mally it  dves nDt, hDWeVer, 'Offer any nDvel 
features which wDuld permit 'Of 'Our illustrat
ing them, but in the present instance the 
fDuntain which was all 'Owed tD play during 
very cDld weather resulted in prDducing a 
very picturesque scene. The fDuntain was 
SDDn buried under an enDrmDUS mask 'Of ice 
which enti rely 'Obscured its real shape and alsD 
cDvered a cDnsiderable area arDund it. In a 
shDrt time bDYS succeeded in cutting intD 
the mass 'Of ice and fDrmed an embrasure in 
this miniature and evanescent fDrt. In Bel
gium the carving 'Of snDW images is a pDpular 
pastime during the winter, and it is surpris
ing that mDre attentiDn is nDt given tD thl s  
fDrm 'Of amusement in this cDuntry. The fDun
tain is IDcated upDn the lawn in frDnt 'Of the 
residence 'Of Mrs. William N. Flint_ 

. . . . ..  
THE " SHAMROCK " UNDER SAIL . 

BY O UR SPECIAL CORRESPONDENT. 
Particular interest has attached to the trial 

spins 'Of "ShamrDck I I. "  on accDunt of the 
sDmewhat radical changes which Mr. WatsDn 
is  supposeL!. to have intrDduced in mDdeling 
the new boat, changes suggested by his lengthy 
experiments in the Denny tDwing tank. On the 
first 'Of the tWD spins which she has taken 
in the SDlent there was, during most of the 
time, smDDth water, and breezes generally so 
light that the cup racer carried her big press 

, 'Of canvas at a very slight angle 'Of heel. On 
the secDnd day there was heart in the wind, 
and althDugh there was nD sea which cDul n. 
be counted as likely tD retard the yacht the 
surface was pleasantly ruffied and there was a 
fieck of fDam shDwing here and there 'On top 
'Of the sh'Ort little seas. 

Under , these cDnditions it might have been expected 
that the watchers wDuld have been able to settle 'Off
hand the question 'Of whether the new challenger went 
alDng with greater or less disturbance 'Of the water. 
and therefDre resi stance, than 'Other sailing cutters 
of similar size. As it is, however, there is  SDme di f
ference 'Of opiniDn. When under tDW the yacht went 
along carrying a deal 'Of fDam under the bDW, and 
this impressiDn is  intensified when she is seen under 
sail. TD the older SChDDl 'Of yachting men, trained 
tD appreciation 'Of -the sharp-stemmed craft which 
cDuld cleave its way thrDugh the water with least 
disturbance 'Of the surface, thi s peculiarity c'Ondemns 
her at 'Once, 
a n d  h e a d s  
h a v e  b e e n  
shaken Dmiu
Dusly w h e n 
h e r  chances 
ha ve been dis
cussed among 
the men WhD 
b u i l t  a n ti  
sailed the chal
lengers of by
gDne days. 

On the 'Other 
hand it is ar
gued by 'Others 
WhD have less 
suspicion 0 f 
nDvelty, t h a t  
the length to 
which the de
s i g n e r  o f  
" S h a m r 'D c k  
II." has pushed 
t h e  principle 
'0 f skimming 
over the water 
involves this 
disturbance 'Of 
the surface as 
a matter 'Of 
necessity, and 
it is further 
contended that 

t h e  displace
ment 'Of  the 
water goes no 
d e p t h ,  a n d  
there is  much 
fuss with very 
1 i t t  I e actual 
drag. T h  i s 

cDntentiDn i s 
suppDrted b y  
the fact that 
thp. wave frDm 
the lee bDW, 
big as it is, 

J t ir.utifit jtUtritllU. 

AN ICE FOUNTAIN AT MON SON ,  MASS. 

has practically disappeared befDre it reaches as far 
aft as the chailJ.-plates. 

One 'Of the 'Outstandin g characteristics 'Of the Wat
SDn racer is the exaggerated fashiDn in which the quar
ters are run 'Off tD the narrDwest cDunter ever put upDn 
a yacht 'Of this size. The 'Object iIi view in dDing this 
was tD give a fine run and a clean delivery, and this, at 
least, has been accDmplished beYDnd the pDssibility of 
dispute. When sai ling fast she sheds a sharp little quar
ter wash, but th is, like the curl under the bDW, is prin
cipally 'On the surface, and quickly disappears. Under 
the CDunter the wake left by the yacht is  almDst im
perceptible, and a careful study 'Of her going in a fresh 

tllE " SlIAJrIROCX UNDER SAIL. 

breeze and comparative calm leads to the c'On· 
viction that the hull is one which can be 
driven with remarkable ease. 

By all the calculations it appeared likely 
that the new craft would be excessively ten
der, and the fact that t'he scanty rail with 
which she is provided is put eighteen inches 
inside the point at which the deck and top
sides meet, suggests that the designer himself 
expected that she would heel far and easily in 
anything 'Of a breeze. The fine-drawn quarters 
were opposed 'Only on the ground that the want 
'Of beam there rDbbed the yacht 'Of much 'Of 
her power tD carry sail, and this danger of 
having a boat which might prove unable to 
stand up to her work in a moderate breeze 
was intensified by the shallDwer draught, less 
beam, steeper fiDDr and greater height 'Of sail 
plan given tD "Shamrock II." as compared with 
previDus challengers. These calculations 
IDoked sound, but they are cDntradicted in 
practice, for a careful 'Observation extending 
thrDugh the whole ' of the first two days' trials 
ShDWS the new challenger tD be able tD stand 
up tD a breeze better than "ShamrDck I.," and 
that she inclines tD stiffness rather than to 
tenderness. 

[ Since the abDve was written the challenger 
has been beaten by "ShamrDck I." in a strDng 
breeze and rDugh sea by over five minutes, the 
'Older bDat shDwing superiority on every pDint 
'Of sailing, It i s offered in explanatiDn that 
the sails of "Shamrock II." were ill-fitting, 
particularly the mainsail, and that she was 
not in her proper trim. AlthDUgh this is 
prDbably true, it cannDt be denied that the 
race has been somewhat 'Of a d'isappDintment in 
England, and also , in America, where the in
terest is always greatly hei ghtened if the chal-
lenger is believed to be a dangerDus bDat. The 
last race was 'Over a 20-mile course, and sailing 

under the same cDnditiDns over a 30-mile course the 
difference WDuid have been abDut 8 minutes. "CDlum
bia" beat "Shamrock I." in a very similar wind and 
sea by 6 minutes and 31 secDnds, and "CDnstitution" 
will prDbably be 4 Dr 5 minutes better than "CDlum
bia." This ShDWS the challenger to be many minutes 
slDwer than she ShDUld be, if the cup is tD be carried 
back tD the SDlent. It  is stated that "Shamrock I." 
is in better fDrm and better sailed than when she was 
on this side of the water-which is  quite pDssible
and "ShamrDck I I ." will no dDUbt beat her in the later 
trials. We are indebted tD Mr. Davi d Barrie, Sir 
Thomas LiptDn's representative in this cDuntry, fDr 

a n excellent 
phDtDgraph 'Of 
the new yacht. 
-ED.] 

••• 
T h e  

Cave 
Black 

Wind 
in the 

Hills 
of Dakota is 
to be 'Opened 
by order of 
C o m  missioner 
Hf.rmann, of 
t h e  General 
L a n  d Office. 
The cave i s  
t h e  property 
of the Federal 
g D v e r n m e nt, 
a n d  includes 
about a thou
sand a c r e s .  
Permission tD 
visit it was 
w i t h d r a w n  
January 1 6 ,  
1900, 0 w i n  g 
tD vandalism, 
which was re
spDnsible fDr 
much lllJ ury 
to the beauties 
of the place. 
N o  depreda
tiDns Dr tres
passes 'Of any 
kind will be 
permitted, and 
no specimens 
w i  1 I b e  al
lowed to be 
taken a w a y  
b y tourists, 
and there will 
be nD fees 'Or 
gratuities i n  
c o n n e c t i 'O n 
With the visit. 
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THE AMATEUR IN PHOTOMICROGRAPHY. 
BY PROF. W. F. WATSON. 

Those who use a microscope, whether for amusement 
or scientific investigation, frequently meet with objects 
which are worthy of permanent preservation and sub· 
sequent study. This is  especially true in the examina
tion of stagnant water, which teems with organisms 
varying in size from bacteria to water-fleas and hydra. 
The observer not infrequently meets with forms . ex
hibiting marvelous structure and exquisite beauty. 
Those organisms are often too delicate for mounting 
in permanent slides, or, i f  they can be so mounted , 
the technical skill required is too great for the ama
teur_ But it  is possi ble for the amateur with quite a 
slender outfit to make respectable photomicrographs, 
provided he has some natural skill and possesses the 
virtues of patience and perseverance. 

For a wide range of work the microscope accessories 
should include quite a number of objectives and ocu
lars of different powers, a sub-stage condenser and a 
mechanical stage. Yet these are not essentials, and 
the amateur can get along without them if he does 
not care to photograph very minute objects. 

The essentials for photomicrography are a micro
scope and camera with some means of making a light
tight connection and focusing. Any kind of camera 
will do, as the only lenses used are those of the micro
scope. Great care must be taken that no extraneous 
light enters the camera, as the slightest leakage will 
have its effects intensified during the long exposures 
which are sometimes necessary_ 

In Fig. 1 is shown the apparatus with which the 
accompanying illustrations were made_ In the lumber 
room of the laboratory a small box was selected for a 
base. To this were nailed two uprights having half
inch grooves on the sides facing each other. A half
inch board i s  prepared to fit the grooves and slide 
freely up and down. This board may be clamped in 
any position, and to it the camera is attached by its 

Fig. S. -TRANSVERSE SECTION OF BLACKBERRY WOOD. 

screw_ The lens of the camera is removed and a 
square of wood is substituted, which has a hole in its 
center for the reception of the microscope tube. A 
small strip of black cloth wound around the tube 
makes the connection light tight. A gas jet which is 
adjustable in any direction is  supported in front of 
the sub-stage mirror. The whole apparatus rests upon 
three projections as indicated i n  the picture, and a 
weight is placed inside the base to make it more 
stable. 

For such apparatus the vertical position seems much 
better than the horizontal. In this case the effects 
of vibrations are reduced and the focusing adjust
ments are within easy reach. In the horizontal posi
tion focusing is generally much more difficult. 

Figs. 2 and 3 of the accompanying illustrations were 
taken by transmitted light ; Figs. 4 and 5 ( being 
opaque ) were made by reflected light. Fig. 2 repre
sents a very small portion of a transverse section of 
blackberry wood ( Rubus villosus ) .  Such a section of 
wood, cut very thin with the microtome and presenting 
an even surface with good contrasts, is an excellent 
specimen for photomicrography, and from it good re
sults can easily be obtained. The next object, a bee's 
sting, represented in Fig. 3,  is far more difficult. The 
delicate striations on the sting were very hard to 
bring out clearly. Thi s picture was made by using 
oblique light with the sub-stage condenser and devel
oping for contrast. 

In photographing opaque objects more difficulties 
arise. Most prominent among these is the matter of 
suitable illumination. The picture of the needle point, 
Fig. 4, was made by placing the apparatus about four 
feet from a north window and turning the apparatus 
until the light fell slightly to one side of the object, 
which was an ordinary smooth sewing needle. The 
picture was taken on a non-halation plate. 

The bee's sting and n'eedle point pictures were made 
for comparative study, and for this purpose the sting 
was taken straight and in sheath. It was consider
ably magnified, Which would render conspicuous any 
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Fig. I.-APPARATUS FOR PHOTO-MICROPHOTOGRAPHY. 

imperfecti ons if they were present. But the micro
scopic smoothness and perfection of detail in the nat
ural object present a striking contrast to the clumsy 
workmanship exhibited in the magnified needle, though 
its magnification is very much less than that of the 
sting. 

An extremely difficult object for photographing is 
the keen edge of a polished razor blade, which is shown 
quite highly magnified in Fig. 5. It appears 
next to impossible to secure good magnifica-
tions with delicacy of detail from a brightly 
polished and glimmering surface, and the 
amateur who attempts it without much ex
perience must count on a long series of ex
periments and many spoiled plates before he 
is likely to succeed. 

I n  photographing the razor edge the blade 
may be attached to the mechanical stage of 
the microscope by means of fine copper wires 
twisted around the shank. A better way, 
however, is to prepare a little block of wood, 
a s  shown in the diagram, about 3 by 1 by 1f2 
inch, cutting a groove along one of the longer 
edges for the reception of the back of the 
razor blade and leaving the edge exposed. 
If  the groove be properly cut ( which can be 
done with a fine saw and an awl ) ,  the blade 
can be pushed in from the end and should 
fit it well or be tightened i n  place by iittle 
wooden wedges. Of course the upper surface of the 
razor's edge must be level. When once fitted in this 
way, the block of wood carrying the razor can be 

Fig. B.-BLOCK FOR HOLDING RAZOR BLADE. 

moved into any desi red place on the stage. These 
manipulations have to be done with deliberation and 
care to prevent injury to the keen razor edge and to 
prevent the fingers of the operator from being gashed. 

Fig. S.-REE'S STING. Fig. 4.-NEEDLE fOINT. 

The light used in making this picture ( Fig. 5 )  was 
-supplied by a large gas burner placed at a distance 
of one foot from the blade and elevated so that the 
light fell upon the object at an angle of about 30 

degrees. A large plate of ground glass was inter
posed between the source of light and the razor to 
prevent the glimmering effect from the polished steel, 
which would have resulted in a fogged appearance in 
the negative. The actinic action upon the dry plate 
was very slow, owing to the loss of light, both in its 
passage through the ground glass and in its reflection 
from the razor's surface. There was, of course, the 
additional weakening effect caused by magnification, 
the light from a minute area on the razor edge being 
spread over a comparatively large area on the dry 
plate. This picture was made by an exposure of one 
hou r on a 26 Seed plate. 

On account of the weakness of the light, the focus
ing, which had to be done with great precision, was 
difficult. The image in 'the camera was very faint. 
When focusing such a dim image the focusing-cloth 
must be opaque and must shut out every ray of out
side light. In addition to this, a hand lens must be 
used to make the image still more di stinct. 

Perhaps it is possible to get good pictures of the 
razor's edge with a stronger light and correspondingly 
short exposure, but so far the results obtained by 
using a stronger light with this object have proved 
unsatisfactory, though ' the lime light, acetylene and 
daylight were tried. As an all-around good light, day
light is probably the most convenient and satisfactory 
of all lights for- the amateur. 

In photographing transparent objects it is important 
that reflected light should not enter the lens, A useful 
attachment is a small cylinder made by rolling up a 
piece of black photographer's paper and gumming the 
edge. This cylinder should fit over the end of the 
objective lens and reach nearly down to the stage. By 
using this cylinder the brilliancy of the negative is 
sometimes greatly increased. 

Fig. 5 .-RAZOR BLADE HIGHLY MAGNIFIED. 

The amateur is sometimes advised to u se only the 
objective lens in photomicrography. The propriety of 
this is questionable. The pictures made with one lens 
are generally very small, or the apparatus is incon
veniently long. In addition to this it is almost impos
sible to prevent some light being reflected from the 
sides of the microscope tube when only the objectiva 
is used. It  seems better, therefore, to use a low-power 
eyepiece with the objective. 

The time of exposure is an extremely variable ele
ment. It varies with every change of objective or of 
ocular and with every change in the character o f  the 
object and nature of the illumination. The time of 
exposure in the case of the accompanying pictures 
differed from a few seconds to one hour. No rules of 
much value can be given, but the beginner will grad
ually learn by experience to observe the strength of 
the image when it is focused in the camera, and esti
mate the time of exposure accordingly. 

• te • •  
A cetyJene Sea reb Light" I n  Sweden. 

Sweden is  one of the countries in which the appli
eation of acetylene as an illuminant has already ac
quired considerable importance. Its use on board ship 
is perhaps most open to objection since any access of 
water may cause an explosion. Yet acetylene , search
lights are being employed on the fleet of small steam
ers which ply between the numerous small islands with 
which the Swedish coast of the Baltic is dotted. Dur
ing trial runs it resulted that objects could easily be 
examined at a distance of 500 to 600 meters ( 1,640 

to 1,802 feet ) when t h e  acetylene beam w a s  thrown on 
them, and the manipulation of the lanterns caused no 
difficulties. The saloons and cabins of some of these 
steamers are also ligh ted with acetylene. 

• I e  • 
Japanese cotton mills are now running 22 hours a 

day with double shifts, and while wages have been in
creased they are still ridiculously low. Watches are 
made in Japan as low as ,2, bicycles at $12, and pianos 

for ,100. 
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AN INTERESTING INSECT-THYRIDOPTERYX 

El' n E M.t;RlEFORMIS. 
BY N. HUDSON MOORE. 

The farmer regard s an insect as "interesting" if it 
succeeds in destroying other insects that prey upon 
his crops. 

With the students of  natural history it i s  different. 
The fact that an insect is beneficent is a point in its 
favor, but an insect whose life history Is not satisfac
torily cleared up, or whose family history may be still 
amended, i s  one that gives him keen delight. 

The bag-worm, basket-worm or drop-worm, as it is 
variously called, is  one of several species of the family 
Psychidae. whose exact place in the insect world is 
still open to discussion. 

These parti cular ones we have before us are com
monly called the Evergreen Bag-worms, but they are 
quite catholic in their tastes and are equally well sat
isfied with the leaves of deciduous trees, apple, pear. 
cherry, plum, locust or poplar, and when none of these 
are easily come by, shrubs will do as well. 

These insects are found most plentifully in the 
South and Southwest, though they are not unknown in 
some of the New England States, in New York and 
on parts of Long Island.  When i t  once gets a hold it 
is very tenacious, and if  left alone will increase rapidly 
in a few years. 

The bag-worms are not masons like the wasps, nor 
carpenters like some bees, nor cave-dwellers like somp. 
ants ; for, better than this, they are travelers, carry
ing their homes with them. 

The cases here shown are some of a number that 
were procured at Atlanti c City, N .  J. ,  and two of them 
are prettily thatched with twigs and evergreen needles. 
But the third one has utilized some young leaves of 
the privet, and provided for itself a case more than 
usually ornamental. It  is the female that is  by far 
the most interesting member of the family. Forever 
hampered by her bag, which she never leaves except 
to die, she yet may take quite a journey, climb a tree, 
selecti ng a suitable one, and there lay her bag full 
of eggs, warmly protected, before her mission is accom
plished. 

The eggs hatch out generally during the last two 
weeks in May, and if you have a specimen in a box 
there i s  much amusement in store for you. The lit
tle wriggling worms, even before they will eat, com
mence to make some sort of a bag for themselves. 
They will take any material you will offer, worsted,  
cotton, paper, straw, leather, and, standing on their 
anterior legs, with tail in air, weave about themselves 
the bag to which they attach bits of foreign ma
terial. 

As they grow they add to the bag from the bottom, 
always pushing it up, till at last they and it become 
so heavy that it is  allowed to drag behind them. 
They eat young leaves and grow rapidly. Four times 
during their growth they withdraw into their bags 
for from fourteen to twenty-four hours, during which 
time they stop up the mouth of their bags, and change 
their skin. The neatness of these insects keeps pace 
with their cleverness. Although the upper opening is 
closed, there is  a smaller one at the bottom of the 
bag which i s  always left open. Through this, in some 
remarkable manner, they push the old skin and all 
excrement, so that the interior of the bag is quite 
clean. 

While the larva is completing its growth, i f  the 
food supply remains sufficient, it  seldom leaves the 
tree where it was born. But with maturity an instinct 
for travel seems developed, and they crawl about as 
much as they can. Even this mode of locomotion i::; 
not speedy enough, and they spin silken threaas by 
which they dangle until some person or animal come::; 
beneath their tree, when they d rop down, and are thus 
carried to new localities. This habit has given them 
one of  their names, d rop-worm. 

After a time, however, nature urges them that the 
time has arrived for settling down, and they now 
moor their bags to some twig, with a stout silken 
band, and prepare to settle down for the winter. Not 
only do they have sufficient instinct to select some 
tree, the leafage of which will provide agreeable food 
for the young, but they never make the mistake of 
fastening the bag to a leaf, so that the first fierce wind 
could blow it away. 

The exterior of the bag having been looked after, 
the interior is  now attended to, and softly and warm
ly lined with silk. This accomplished, the insect be
gins to pupate, having first turned around in the bag 
so that its head comes near the lower opening. 

During the larval state the worms of both sexes 
have been alike in appearance, and each has alike 
dragged about its bag. In the chrysalis form a 
marked change takes place, the male chrysalid being 
smaller than the female, and the wings, antennre, etc., 
showing through the case as is usual in chrysalids. 

But she has lost form ; shows no possibilities of ever 
becoming a moth ; in fact, is  nothing better than a 
bag of eggs, even the few legs she had as a larva 
being denied her as perfect insect. 

The male chrysalid, after about twenty-one days of 
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repose, squeezes himself, still in the pupa case, partly 
out of the lower opening, the case splits and away lie 
flies, a perfect moth�not !I. very pretty one, but still 
complete. 

Once in the air hi s mission i s  to find a mate-and 
this accomplished he dies. His life is a short and a 
merry one-but a few hours, or a day at most. His 
mate, such as she is, is busy with her mission, too. 
Never able to wholly leave the pupa shell, she wriggles 
partly out of it, but after a time wriggles back. In 
the upper part of the pupa shell she lays her eggs, 
protecting them with some down which has grown 
on the lower part of her body. When this work is 
done she dies, but whether she dries up in the pupa 
shell, or whether she forces her 'way out from the bot
tom of the bag and dies on the ground, is a point open 
to di scussion. 

When in the larval state the insect is most peculiar. 
That part of its body which is  protected by the bag 
is soft and of a brownish color. The mere rudiments 
of legs which occur on this portion are only of use 
in assisting the insect to cling to the bag. So much 

MALE BAG·WORM MOTH. 

for the concealed part. The exposed or working seg
ments are wholly different ; indeed, they might seem 
to belong to another class of insect. Hard, horny, 
black, with a few white speckles upon it, you see at 
once that the foreparts are strengthened to enable 
the consta!t pulling about of the rear quarters and 
bag. 

The bags themselves are interesting to study, much 
variety being di splayed.  I have one bag heavily 
thatched with arbor vitre, which I cut from a privet 
bush. There was not any evergreen tree anywhere 
in the neighborhood, so the larva must have come 
from a considerable di stance. It is not the rule, by 
any means, that the bags will be thatched with ma
terial from the tree they are found on. 

The silk which composes the foundation is very 
soft and fine, and the bag itself, when once its occu
pant has left it, seems as delicate as a spider's web, 
save for the rough material woven in with it. How
ever amusing it is to watch these young insects in the 
study, to applaud thei r vigor and activity, and their 
insatiate desire to build, they do not make admirable 
neighbors, nor are they desirable in the garden. The 
only effectual means of getting rid of them is  to de
stroy the bags. 

Like so many other insects which bui ld comfortable 

FEMALE BAG-WORM. BAG WORM CASES. 

coverings to protect the eggs in winter, the bag-worm 
is  a victim to at least two species of Ichneumon fiies. 

There may be anywhere from ten to two hundred 
eggs in a case, and to see scores of these small brown 
worms all beginning as quickly as possible, in exactly 
the same manner, is a revelation. First a perfect arch 
is built. Then, grasping it with its fore feet, the insect 
turns a complete somersault, raises the arch above its 
head, builds the other half, joins the ends, and has 
swiftly and beautifully formed its circle. 

What name shall we bestow on the faculty which 
gives to a mere worm the power of building to perfec
tion the most difficult feat in masonry, and that with
out the benefit of working by imitation ? 

. . . .  � 
The Cunard Steamshi p Company will equip its 

passenger steamers with wireless telegraphic instru
ments. It is also proposed to in stall a wireless tele
graph station at Fastn et. whi ch would be a better 
signaling station than Brow Head. This would enable 
the steamers to be reported with greater celerity, and 
there is  not so much chance of running on the rocks. 

Larlt'e Hydrau1fc Plaut In the J u ra. 

Among the new hydraulic plants of Europe is tha t  
of Saint-Mortier, in the Jura region. It has been 
inf'talled by the Union Electric Company and de
velops about 3,000 horse power. The motive force of 
the Ain is utilized

' 
for this plant. This river has ill 

this part of its course a very swift flow ; this varies 
considerably between high and low water. In the 
former case it  sometimes reaches 24,000 cubic feet per 
second, and in the latter may fall as low as 135 cubic 
feet. In the latter case only 600 horse power would 
be obtained, so in order to keep a constant output of 
3,000 horse power a canal has been constructed which 
during the dry season brings to the river the waters 
of  Lake Chalain, situated 27 miles above Saint-Mortier, 
on the left bank of the Ain, from which it i s  separated 
by only 4,000 feet of alluvial deposits. An under
ground canal leading from the bottom of the lake gives 
a supply of over 400 cubic feet per second, so as to 
bring the total up to 540 cubic feet at low water. The 
level of the lake is 104 feet above that of the river at 
the nearest point, and its surface is about 500 acres, 
so that a considerable water· reserve is  provided ; if 
the lowering of the water of the lake is limited to 
3 3  feet a supply of 680 million cubic feet is obtained. 
The engineering work upon the river Ain includes a 
dam 33 feet high and 140 feet long, a lock of 800 feet, 
and a derivation canal 4,600 feet long ; of the latter, 
400 feet are u nderground.  The generating station 
contains at present four groups composed each of ' a 
700 horse power Picard & Pictet turbine and a triphase 
Oerlikon alternator working at 700 volts ; a fifth group 
will be installed later. This plant has been in success
ful operation for several months, and supplies current 
for lighting and power to a number of  towns within 
a radius of 12 miles. 

• • • 
The K a m m atograp)" 

A London inventor, Mr. Leo Kamm, has devised a 
new camera in which a circular glass plate takes the 
place of the celluloid film for moving the pictures. The 
plate can be made to rotate rapidly by means of a 
multiplying gear, and at the same time to traverse 
laterally. A small lens forms an i mage upon the 
plate, and when the plate is put in motion these 
images are multiplied into a series of pictures ar· 
ranged in a spiral. The plate is developed in :he 
same way as an ordinary negative, and a positive is 
then taken from it. To display the pictures it is only 
necessary to place the positive in the camera and to 
arrange it so that the beam from the lantern close 
to it can pass through the lens. The plate is then 
rotated as before, the succession of pictures prOjected 
upon the screen reproducing the original movement. 
About 600 pictures can be photographed during the 
motion of a single plate at the rate of twelve or four
teen a second .  

.. .  e . ..  
The A nt iseptic Barber Shop I n  Paris. 

Several barbers in Paris have been induced by 
medical students to introduce aseptic hai r dressing. 
In front of each chair there i s  a gas burner, metal 
combs are used and they are passed through the flames 
several times. Scissors and razors are likewise purified 
by fire. The brush cannot, of course, be treated i n  this 
manner, but it is  given a frequent wash in an anti
septic solution, in which thymol is the principal in
gredient. The principles of the operating room of the 
hospital are thus extended to the barber shop, and as 
the barbers used formerly to be surgeons as well they 
should be flattered if  they are required to observe the 
practices of surgeons of to·day. 

• • • • • 
'rhe C u rre nt S U P I,)e.meut. 

The current SUPPLEMENT, No. 1325, is admi rabl y 
illustrated. The first page is devoted to "Observation 
of the Solar Eclipse Carried o n  by the Astrophysical 
ObEervatory, Smithsonian Institution." The article 
is accompanied by several interesting engravings, 
showing the prominences, and two views of the corona, 
and well as two illustrations showing the instruments 
in position . " Machinery and the Man" is by Alexan· 
del' E.  Outerbri dge, Jr. " Mechanical Traction in Paris" 
is concluded. "The Social Service of Science" i s  a most 
valuable address by Prof. William Harmon Norton. 
"Women as Inventors" is a subject of great interest, 
and is  well treated.  "Electrically Operated Punching 
Presses" deals with the latest types of heavy punches 
operated by electricity. The usual Trade Suggestions . 
from United States Consuls and Trade Notes and Re
ceipts are published. 
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RECENTLY PATENTED INVENT IONS. 

Mechanical Device ... 

J c itu tific �mtricau. 
the ba l l  useless. TIIe present invention pro
vides a ball  hav ing a bushing of a non
elastic material and an in te rposed bushing 

Buslntss And PtrsonAI WAnts. 
CRANE.-LEO�ARD S. FLECKEN STE I N ,  Eas- of elastic material between the walls of the 

ton, Md. The inventor has devised an i m- socket and the outer wall  of the inner I i n 

HEAD T H I S  COLUMN CAR E �'ULLY,-You 

wlii tind inquiries for certain classes of articles 

numbered in consecutive order. If you manu
facture these goods write us at once b nd we wili 
send your name and address to the party desiring 

the information. In every cas
.
e it i .. neces· 

.. a ,·y to give til e n U lliber 01' the inquiry. 

provement in c ranes which rotate aronnd a 
central axis and are prov ided with means for 
throwing the constantly-running power mech
an ism into and out of action by means of a 
hand-lever. The npper crane-post is provided 
with a bearing which i s  also a bearing for 
the drive-shaft. By reason of this arrange
ment the driven shaft. ordinarly arranged 
in the center of the post, can be more eas i l y  
s e t  and k e p t  vertical.  The inventor h a s  
f u r t h e r  combined in one simple mechanism, 
means for govern ing the hoisting when the 
power is appl ied, and means for n t i l i z ing the 
ordinary hand-chain whenever desired. 

S l·; r'AHATOH. - JE�S A:-IDERSO:-l, Walla 
Walia,  Wash. The separator is a grain-sepa
rator in which a shaking-sc reen and a blast 
of a i r  are conjointly used. The grain, fed 
u pon top sieves,  i s  sifted through. The chalf 
a nd other impurities are blown o ff  into caps 
and out th rough fan-boxes. the grain under· 
going a eontinual sifting as i t  gravitates from 
one siev2 to the other. The grain finally 
passes into troughs, and then, if desired, 
onto 'ch ute-boards, . according to the adjust
ments of the parts of the apparatus. These 
adjustments depend u pon the character of the 
material which i s  t reated, and the kind of 
separation desired. 

y g l'l l ) ] l'I U -�IAC II I :\, E .-rBALDO 01 �IARco, 
Bronx, New York city. The vending-machine 
is designed to seli  two kinds of goods. In 
the machine but a single handle is employed. 
hy the rotation of which to the left or to the 
right the machine is made to deliver one 01' 
the other kind of good •. 

Vehicle .. and T h e i r  A cces .. ories. 

I1AXU-TRrCK.-S,\>I rEL c .  H .  I1E I S S  and 
UICOIWE RI CARDO. H arkensack. N o  .J. The 
inventor provides a new hand-truck having 
rolle r-bearings to insure l igh t draft and to 
give long l i fe to the parts. The wheels and 
the rolle r-bearings can be very cheaply con
stru cted and the several parts read i l y  assem
bled, so that the cost of the truck i s  not 
materially increased over that of the ordinary 
hand-truck now i n  use.·  

ing. The elastic bushing thus provided pro
tects the edge of the finger-hole so that break
ing or splitting of the ball is,  to a large ex
tent, avoided. 

C A B I N ET-CASJ� FOrt ME]HC H A X l J I S E.-
ALBERT R.  BROWN, Erwin, Tenn. rrhe l'abinet
case holds bolts, screws, and other small  
articles.  The ease has as great a ca
pacity as possible, considering the space 0.'
eupied. Drawers of varying sizes are pro
vided for the different goods, o r  the different 
sizes of the same kind of goods. When reo 
moved the drawers can be returned only in 
their proper p laces. Longer drawers can be 
nsed than is possible with other cases . 

CO:\Il'OrND F O R  POCLT I C E S. ETC.-
CHAR"';S :\1. ·FOllD. Box 1 ;):!,  Denver. Col.  
:\lost pa thogen ic p rocesses depend to a great 
extent upon the presenee of water. the re-
moval of which. in many eases, p romotes th(� 
cure of the diseased parts. This eompound 
is designed to absorb the watery secret ions, 
and has, moreover, valuable anodyne and 
antiseptic qualities. 

] , F, :'\ C I L-SII A R l'I;; X E H .-:\I I CHABL S .  FOl<-

IlI U N N  & (jO. 
Marine Iron W orks. Ch ica�o. Catalollue free. 
I l I q u i ry No. 666.-For manufacturers of stereo

t Y lJing outfits and l lovelties. 
. •  C .  S." )fetal Polish. Indianano lis. Samples free. 
I n q u i r y  1'10. ti 6 1 .-For manufacturers of dog 

powers. 
WATER WHEELS. Alcott & Co . . Mt. Holly, N. J .  
I n q u i r y  No. OtiS.-ll'or manu facturers of alumin

i u m  articles. 
Yankee Notions. 'Vaterbury Hutton Co . .  W aterb'y. Ct. 
I n q u i r y  N o .  669.- F·or 

wrenches. 
m anu fac.turers of pipe 

Tu rbines.-James Leffel & Co. S pringfield.  Ohio.  U.S. A .  
J n q u i t'V X o .  6 7 0 . -For m anufaeturers of carriages. 
DIes & Special M achinery. ArneI'. Hdw. Mf". Co., 

Ottawa, Ill.  
I n q u i l'Y N"o. 67 1 .-For manu facturers of brick 

presses. 
Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St., 

C h agrin Fans, O. 
TCXATI, Brook lyn, Xew York city.  The device I n q u i r y  No. 67�.-For manufacturers of chair 
i s  so construeted that the blade is located over buttu ms. 
a re

.
$erVOi r  and t h a t  the shavings from t h e  I Sheet Metal Stam ping : difficult forms a specialty. 

pen d I are received therein. A fi l e  or rough su t"- 1'he Crosby Compan y ,  HufJ'aJo, N. Y. 
face is prov ided in dependent of the sharpener, I n q u i ry � o. 6 7 :J . - For parties to manufacture an 
by whieh the lead is pointed. iron uatter mixer. 

J )r ::\IB-'YA I T E'H.�I'� )DI I T  'V. VAX F'LEI�T, 
Sawmill machinery and outfits manufactured by the 

Ualena. Ohio. The dum b-waiter is to be used 
Lane Mf�. Co . .  Box 1;;, Montpelier, Vt. 

in private houses as ,veIl as in hotels, res
taurants, etc. �ro a floor having a hatch a 
guide-frame is secured. In the f rame the 
dumb-waiter runs. A box-like inclosure is 
provided for the dumb-wai ter, which indos
u rI' completely su rrounds the dumb-waiter 
and thus normally exd udes the outer a i l' .  Thl' 
inclosure is suspended over the frame but is 
fixed i n  position and provided with doors for 
access to the dumb-waiter. A ref rigerating
chamber i s  also provided. 

A CX I L I A RY VALVE FOR l I Y D H A X T S . -
'YI L LIA)I II . B A K E R ,  Trenton. :'\ . . T .  I t  h a s  

I n q u i  . .  y No. 6 7 4 . - For machines f o r  cutting green 
corl1 fur canneries. 

RiJ,rs that Run. H ydrocarbon system. W rite St. 
Lo u i s  Motor Carriage Co., St. Louis, Mo. 

I n q u i ry - 'S o. 6 7 3 .-For parties to manufacture a 
bal'kuand buckle. 

Our Specialties :-Steel rims.  steel tubes, steel boilers. 
The StalldH.rd \V e l d in� Co . •  - C l e v eland, O h io. 

( n q u i r),' S o .  6 ' 6 o -}i"or macbines for making tooth
picks. 

Ten d ays' trial given on Daus' rpip Top Duplicator. 
Felix Daus D u plicator Co., 5 Hanover St., N. Y. city. 

I n q u i r y N o .  6 7 7 .-Jtor manufacturers of special 
bevel gears. 

SA \V l\.H LLS.-\V ith variabl e  friction feed. Send for 
Catalogue B. Geo. S. Comstock. M echanicsburJZ. P&.-. 

Inqu iry No. 6 "' � .-)i'or manufacturers of one-leaf 
single piece t apered carrU lge s prings. 

Kester }lJlectric Mf'g Co's, Self-fluxing solder saves 
l abor. strong n on-corrosive joint.s, without aci d ,  C h ic
a�o, 1I I .  
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I n q u iry No. 691 .-For manufacturers of water 

meters. 
W ANTED.-Shop Superintendent. A tboroughly cap

able man in good shop m a n u facturing a regular l i n e  o f  
light machint:a .r .  Must possess all·arou n d  q u al i fi catiotJs 
and be a business s uperlntendent rat b e r  tHan a techni
cal one. Moderat e com pensation and permanency. 
Ad dress with ful l  d et.ail ,  salary expected, etc • .  Su peri n 
tendent, B o x  'j7�, N. Y.  

I n q uirY No. 69�.-For parties to m a k e  sprocket 
wheels to order. 

W ANTED.-Assistant Su perintendent. An :l ssistant 
superintendent or chief foreman in a model new p l ant. 
Must be experienced in lbrht enJ,!;ine work and prefer
ably electrical and pumping m achin ery 8S weil .  Must 
be well in formed, progressive and capabl e  of b and l ing 
men successfully. A ddress fu l l y ,  stating age.  com pen
sation expected, etc . •  Machinery . Box 773, N .  Y. 

I n q u i  .. y N o .  693 .-For manutacturers of hay bal
ing presses. 

W A N TED.-Sales Ma nager. En�ines, power phmts, 
etc. An educated. a�reeahle. progressive mun, fam i l iar 
with power trade and condItions, steam and electrical, 
capable of cntalogue compositioll and f u l fi l ling gen eral 
S H i eR requirem ents. desirmg to ally himself with a new 
con cern w h ere dem onstrated worth will count t o  h i s  
fu ture advant age. A g o o d  opportunity f o r  the right 
m an. Addre�s in confidence, givinll full qualitications. 
sahtry recei v e d  and expected, Sales, Mox 773. N. Y. 

I n q u i r y  � o. 694. -For manu facturers of burners 
for acetylene gas. 

W ANTED-To purchase articles adapted to the mail
order business. M ust have m erit ; m ust be cheap. til v e  
f u l l  particulars. R o o m  5�x;. N iJ .  1 1  Broadway, i'\ e w York. 

I n q u h' Y  No. 6 9 :J . - }'or welding furnaces adapted 
for dropping' sll ears. 

I n q n h'v No. 696.-For japanning ovens adapted 
for j a (Janni.ng s h ean�. 

11lqll i l'Y No. 6 9 1 .-For manufacturers Of toilpt 
articles for th{' s i l v erware trade, such as nail tiles, 
button hooks. curl i ng irons, etc. 

• n q u i  ... \" � o. 69�.-��()r manu facturers of wooden 
Dutter dishes al1d wood alld paper pie plat es. 

In q u i l'Y So. 6 9 9 . -Wanted to pu rcha8e from s- o m e  
plant t h at h �l s  gone o u t  of business c a b  met workers' 
benches and factory trueks. 

I n q u i ry No. ' O O . - }�or manu facturers of thermo- ' 
stats. 

I n q uh'y No. 7 0 1 .-E'or parties will ing to lTl lll l l 1 ·  
facture f. m a l l  elect rical device eom posed entire l y  O J '  
fI b e r  a n d  brass. 

I n quiry 1'\0 .  ' O� , - Ft)r steel punches for m a k i l l l!  
embossert plates of medals, sucb tiS V.re used 011 cigar 
box labels. 

hH) u i ry No. 7 0 3 . -For deVICe for placing over the 
nose to prevent dust. 

I n q uiry No . 7 0 4. -For striping w heels for use in 
carriage painting. 

I n q uiry No. ' '' :i . - For competent enjlineers and 
desi.l{ll erS t o  m a k e  a set of drawings from w h ich to 
buJld no fore and ait compound en�::ine. 

I l i fl l l i �'Y No. 1 0 6 . - lf'or an automobile for carry ing 
about eight passengers. 

I n q u i ry N". 1' 0 1' . -F'or parties to make a bottle 
towel holder. 

I n q ui r y  N04 7' O S . -For m an u facturers outside of 

l'NE'C\IA'I' I C  S PR I N G  FOR V E H I C LES.
W I LLIA" W. II U"PHREYS,  Sheffield,  II I .  The 
simple and effective pneumatie springs de
vised by the inventor are of cushion form and 
a re suppo rted on the runn ing-gears of a VI" 
hicle and in turn support the vehicle body. 
such spri ngs being . designed to absorb the 
shocks sustained by the veh irIe.  The elastic 
c u shions a re of elongated form, and are inflat
able. 

been customary i n  fi re-plugs to run the feed
pipe from the supply main in the street 
direetly to the plug without any stop-valve 
in the feed-p ipe. In order to repai r  the 
fire-plug o r  hydrant it  was necessary to turn 
o ff  the water at the intersection of adjacent 
streets, thus shutting off the water for a block 
aronnd. 'I'he defect has been partia i l y  over
come by the insertion of a key-valve in the 
street between the supply main and the plug. 
which key-valve i s  eontained in a valve-box 
huilt u p  to the s u rface of the stree t .  This 
valve-box i s  an eyesore and must be fre
quently repai red. Ily the a u x i l i a ry valve 
forming the sub.iect of this invention a l i  these 
defects are obviated. 

I n q u i -ry N'(J. 6 7 9 . -For manufacturers o f  machines the trust who call J ithollraph tin plates. 

Trtl"CK.-RoBERT S .  SCHOELCH, Shelby
ville, Ind. 'I'he hand-truek has two sections 
pivotally connected together. The sections 
are arranged one above the other. The lower 
section carries an axle provided with wheels.  
The axle itself is located at the front part 
of the truck : and a strut is attached to the 
upper section i n  position to engage the axle 
so as to limit the forward movement of the 
upper section. I1eavy objects can be more 
easily handled with this truck than has 
h itherto been possible. 

Hallway Appliances. 

TI', LLTALE FOR HAIL-BONDS.-JA)I E R  
A.  B�IERY, Atlanta, Ga.  rr h e  invention re
lates to telltales for bonds o r  electrical con
neei ions between rails of electrie rai l ways. 
I t  is the praetice to place the bonds of joints 
between the fish-plates and the rails,  so that 
they are often entirely hidden. and so that 
i t  is therefore necessary to remove a fish-plate 
o r  a number of fish-plates before tlie bond 
ean be loeated. By means of this te l l  tal". 
the presence of every bond In a new track 
can be absolutely ascertained. 

NOZZLB. - 'l�HO)IAS 11... . BCRKI-:-, Riverdale. 
Bronx, New York c i ty. This nozzle can be 
appl ied to any hose and is espec i a l l y  adapted 
to be carried by a fi reman as he enters a 
burning bui lding. When the hose to which 
the nozzle Is attached, is connected with the 
force-pump of an engine, and air Is supplied 
throngh the nozzle hy the pump, the nozzle 
will distribute the a i r  i n  the compartment 
entered by the ti I'eman and will force the 
smoke away so as to permit him to breathe. 

DENTI STRY.-DA:-I IEL 1'. '1'.\ :-1 (, 0 .  K ingston, 
Jamaica. This invention relates to a system 
of dentistry i n  which the false teeth are 
fastened i n  place by pur21y mechanical means . 
A bridge-piece is emp loyed having openings 
through which are projected the headed pins 
attached to the teeth, and these headed pins 
are held in p l ace · by loeking-p ins, whieh are 
engaged with the pins and fastened to the 
bridge, thus preventing the displacement of 
the teeth. 

for m aking wood pins for telegravh aud teiepl1(me p u r
poses. 

For M ach ine Tools o f  every de�('ri ption and for Ex
perimental \-Vork c a l l  upon G arvin'8,  14� V arick , cor. 
Spring Street s, N. Y. 

hH l u l r y  No. tiSO.-For n uzl-Ies for feeding steam 
bui i ers with crude petro l e u m  us fuel.  

}fOR SALE.-A . W inton motor for 1900 ; run less than 
one t housaud m l les. A .  \Vard Chamberlin. 57 W est 
61ith Street, New York. 

I n q u i r y No. OS I . -Fur manufacturers of armature 
disks. 

)i'or Sale. Foundry and M ach i n e  Shop, doing a jZood 
b u isnes8. in a flne luca l ity,  at a ),Creat sacriflce. Address 
l.foundry, Box 773, New York. 

I n q ui ry N o. 68�.- For speed indicators for auto
m o b i l es. 

The celebrated " Horns b y - A kroyd " Patent Safety Oil 
gUlline is built by the De La V erJ!ne Refl'lgerating Ma· 
chine Com pany. Foot of East 18 .. Qth Street, New York. 

I n q u i ry No. O�3.-I-'or manufacturers of expan
siou bolts. 

The best book for electricmns a,nd be/il'lIlUerS in e l ec

tricity is . .  Experimeutal Science," by Geo. M. Hopkins. 
By mail . "4. :\1 unn & Co., publishers, 3tH Broadway, N. '> . 

I ,' q n i r y  N o .  6S4.-};'or m anu facturers of small 
m otors. 

Sheet M etal Novelties. Articles and Stamping-s of al1 
sizes. Tools and dies manufactured on contract. A d
dress Standard Stam ping Co. Cor. 7th & Hudson Sts., 
Buffalo, N . Y. U .  S. A. 

I n q u iry No. 6S;J.-For manufacturers of oil well 
boriug outfits. 

W A NTED.-A young energetic man, who is familiar 
LOOSE-LBAF' B I NDI;�I-t.�Holn�ltT G .  ,YOO})- with the construction and making of Gas �nlinnes. 

Miscella neous. 
WARD, �Ianhattan. New York city.  rrhe binder State experience, sal ary expected and references. 
comprises a hollow baek open a t  the front. C. J. W ..  Box 713. N. Y. 

AT'l'ACIlME]N'I' FOR MI TER-BOXES.- Posts within the back are adapted to be en- I n q u i ry N o .  61S6.-�'or machillery for IInishln" and 
WILLIAM POTTBR, Manhattan, New York city.  gaged by slots in the leaves to be inserted. pol ishing " Mrs. Po tt's " sad irons. 
This simple attachment i s  adapted to guide A clamping deviee within the baei<. c lamps W ANTEIl.-Competent foreVlan for draughtin" room. 
and fi x  the angle of a saw when miters are to the leaves, the damping dev ke being mounted State full particulars as to present employ ment. experi
be cut. A perfec t m iter-box can be obtained to s l ide on the ]losts. An aetuating meehan- ence, etc. A ddress J. M. Birmingham. Supt. Columbia 
by attaching the tool to the upright sections ism opens and c loses the eiam]ling device, Bicycle Factory. Hartford, Conn. 
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naled in . the hollow baek, a "haft under the i l lciI .  

npright section of the box. A simple means control of the operator. and a gearing con- �'OR SA LE.-United States Patent No. 563,627. En
Is  provided whereby the guides for the saw necting the shaft with the s('rew-rods in ol'der velope printinl': or addressing press. This valuable 
can be ' Iocked at any angle to a perpendicular simultaneously to rotate the sc rew-rods upon patent can be secured at a very low tl"ure. Address 
l ine, thus permitting the tool to be used for turning the shaft. The e l am n ing dev ie e c an E. J. Decker Co., 2!JO South Clinton St., Chic",,,o, ll i . 
the accurate cutting of m iters of d ifferent de- be very qu ickly opened and eiobed to receive I n Q u i r ),  No. 6SS.- �'or wholesale dealers in photo 
grees of incl ination. the loose leaves. jewelry suppl ies. 

BI<'LT-STRAP.-ARTH J:R D. THOMAS and W A � T F. [).-8h o p  Manager. A n  experienced, tho]'ough-

IRYI�G R. PIERSON, :Manhattan, New York I y  com petent and trustworthy man as office m anager. 

city. The p urpose of this invent:ion is'  to 
Desi2:Ds. ca�hler. et c. M o derate salary with opportunity for ad-

SADDLI��·Tnl'� E .II O HN.�I I J.: X R Y  C .  STEl'� L .  vancernent. A ddress with fu l l  particulars, ex perience, 
p rovide a belt-strap which can be readily at- age, EHtlary now received, etc .. Cas h i er, Box 773, N. Y. 
tached to or detached from the trousers. The Nashville, Tenn. The sadd letree-horn is of 

f n Q uln- �o. 6S9 .-�·or lathes for makin" match 
end portions of the strap are tu rned in- the type used hy ranch men in the \Yest for splits and toothpicks. 
wardly under the main or m iddle portion of carrying lariats. and is provided with "pee ial W A XTEIl.-As.i.tant to Superintendent. Bri"ht 
th e  strap and parallel therewith. Removable means for securing the horn to the saddle young mau. technical "raduate, as "sslstant to su perin
faS':ening devices secure the ends of the strap proper. tendent in manufucturinll plant. Light mach inery. 
to the t ronsers, these fastening devices being PEN AND P}<}X C I L-I-IOLl)j;'H.-I" l'm'N�' S.  Must be agreeable. thorough. paimtaking and m odel'· 
covered and hidden ._y the middle portion of DEVLI:-I, Port Richmond, Hichmond. New York ate in expectations. Address i n  full detail, Assistant, 

the stra p . city. The lead ing' fea ture of the design is Box 77:1, N. Y. 

BO'VLI N G-BALL.�AH'r n r H  n. PI CKETT, an open-ri n g  body, the term inal !;;
. 

of whi
.
eh 

Ill!!!���:(:��r�r
o
(�f��:' .•. I{�;)t�I�I��ePj������ Hddress of th e 

l'nion City. Ohio.  Bowl ing-ha i l s  are ordinar- i eross cadI o t h p l' and a l'e bowed III opPosIte 
. ,  . , . . 
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• 

• • • • • � d i l'e(' t ionR to fO l'm an 0 \':11 spaee. W A '!\l T ". ) ).- A R�IRtant Rupermtendellt. An asslstant 
ll� lnade of wood. ( OmpORlhon. 01 otlWI rna s u perintendent or chief foreman in the manufacture 
teria

.
l or ('overed with ruhher and have their NOTE.- CoJ li�� of any of t hCKt' patellt�  W! 1 I  l ie 1 01' l ight mU('li i t

.
l ery. Good Sh

.

OP and agreeable !'I u r. 
finger-holes l ined with a hushing 01' sleeve of fnrni�hed hy MUIln & Co. for ten cents e:wh . r(lundi n gs. M URt be young, eXperienced an d progreRs
hard 01' elastic materi a l .  Su ch balls ar� Please state the name of the patentee, title of ive. G ive full oarticulars, age, present compeusat ion, 
liable to chip at the bushing; thus rendering the invention, and date of this paper. etc. A ddress Progressiv�, Box 773. N. Y. 

I n q u i r y  No. 7 0 9 .  -For manufact urers who can 
furnish full equipm ent for making small boxes and tin 
cans. 

1 n q n i r �· N o .  '' I n . -For dealers in steel l(i and 17 
gage of ditferent l engtbs and widtbs. 

I u q u i l'y N o .  " l l .-For m anufacturers of novelties 
for the mail order bmsmess. 

I n q uh'y No.  7 1 2 .-}l�or dealers in second-hand 
gasoline e llJZines of 2 to " 11 .  p. 

I n q u i ry No. 7 1 3 .-For manufacturers of carpet 
cleaning m achinery. 

I n q uh·y No. , 1 4 .-For pRrties in com pressing coal 
dUst into brick form for fuel purposes. 

H I N 'l'S TO COR RESPONDENTS. 
Names and Address must accompany all letters or 

no a t tt'ntioll will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or Humber of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
somp answers require not a little research, and, 
though we endeavor to reply to all either by 
h·ttpr or i n  this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our COIUDlBS will be furuishpd with 
addrl'sses of houses manufacturing or carrying 
the same. 

Special Written Information on matters, of personal 
rather than genera l interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had a t  tbe office. Price 10 cents each. 

Books referred to promptly supplied on receipt or 
price. 

Minerals 3Cllt for examination should be distinctly 
marked or labeled. 

( 8187 ) W. B.  Y. asks : How is the horse 
power of an electric engine fonnd ? A. '1'he 
power of an electric motor i s  calculated for the 
watts in its ontput of c urrent. A watt i s  the 
unit  of electrical power, and i s  p roduced by one 
ampere working at a pressure of one volt. Of 
these 746 are equal to one horse power, or 
33,000 foot-pounds per m inute. I f  you would 
measu re the eleetrieal horse power of any 
motor,  measure the voltage and the nnmber of 
amperes flowing. Multiply these together and 
divide the product by 746. This gives the 
horse power at the brushes. 

( 8188 ) B. M. asks : Up to what distance 
can the Induction coli desc ribed i n  "Experi
mental Science" be used as a transmitter for 
wireless telegraphy 'I What size should the 
balls of the oscil lator be '! A. We cannot say 
defin itely to what distance the induction coil  
to which you refer can transmit signals,  b u t  
suppose t h a t  it  should w o r k  at a distance. of 
seve ral m i les.  The balls u sed are about four 
Inc.hes in diameter. 

( 8189 ) C. R. H. asks : 1. What would 
be the best for the bl'11 shes on a \Y im "hurst ma
c h i n e  w i t h  t w o  glasses. si xteen inches in d i 
ameter '! A .  Tinsel s u c h  as is u s e d  f o r  gilt  
embroidery, only be careful to g e t  t h a t  which 
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Is made of metal and not of paper. 2. How 
long a spark should such a machine give when 
pint·size Leyden jars are connected to the 
electrode ? A. About six inches. 3 .  How many 
pounds pressure to the square inch shottld you 
ha ve in a three horse power gasoline engine to 
be able to get It  to start ? A. The gasoline 
engine should turn over with from 1 0  to 15 
pounds pressure. If  you start It  with an ex
plosion, you may have from 100 to 200 pounds 
pressure per square inch. 

WOOD or METAL 
Workers 

Without Steam Power should 
use oar Foot and Hand Power 
Ilachinery. Send for Catalogues 

A:-Wood.working 'Machinery, 
B-Lathes. etc. 

,sENECA FALLS MFO. CO. 
695 Water St .. Seneca Falls, N ••• ,,-_"""'" 

SHOE BLACKING. -FORMULAS FOR 
( 8190 ) S. A. S. asks : 1. When magnetic �'1.��dl�1'lJ s.:'!:r l4'li'��n'i>:l�� foh;'��t�

n
e��:

P
i��!�� 

storms on the earth cause electric currents to by Munn & Co. and all newsdealers. 
flow over telegraph wires, in what direction do 
the currents flow, from north to south, south 
to north, east to west, or west to east, and 
do the currents always flow in the same direc
tion ? A. The idea of direction in an electric 
current is wholly conventional. We say It 
flows from positive to negative as a con
venience. No one knows in which direction it  
does flow. I t  is  just as l ikely that it flows 
the other way, from negative to positive. The 
same is true of lightning. I t  may descend 
from the c louds to the earth or ascend, for all 
that we can see or know. When magnetic 
storms prevail it is not possible to ascribe di
rection to the force which works a telegraph 
instrument. 2 .  "'hat is the average potential. 
and strength of current, or do such currents 
vary greatly in strength ? A. I n  a magnetic 
storm the effect of the change of magnetic in
tensity Is to produce an electric current in the 
wires of a telegraph or telephone circuit, which 
may be strong enough to enable messages to be 
sent without a battery. We have no figures of 
their potential at hand. The potential of the 
air fluctuates several hundred volts either way, 
and when a thunderstorm is approaching, it 
changes rapidly and capriciously, even re
versing its sign in a few minutes. Current 
from such potential is a very minute quantity. 
3.  What is the duration of such currents '! A. 
These phenomena may last for hours, or for a 
few minutes only. 4. About what is the e lec
trical resistance of the human body ? A.  Any
thing u p  to perhaps 5,000 ohms, varying with 
the person and his condition. Under any mod
erate voltage the current strength which can 

flow through a person is very little. 5.  About 
what strength of current is necessary to give a 
person a moderate shock ? A. It is the voltage 
which determines the shock. A pressure or 100 

volts will  give a slight pricking sensation ; 200 

will  be disagreeable ; 500 may be dangerous ; 

while anything above is very l ikely to be fatal.  

( 8191 ) ·  E .  M. J. asks : I have some hard 
rubber slides to photographic plate bolders. 

want to etch a part of the surface so as to be 

able to write upon it with a lead pencil  and to 

erase the same. Can you tell me how to do 

it in your column 'l A. Rubbing the surface 
with fine emery paper will form a matt sur
face which will take a pencil mark. 

( 8192 ) D. E.  G. asks : I have a 5 00-volt 

current, with which I wish to run one strong 

arc l ight. Could you advise me, i l l  the next 
Issue of your valuable paper, how t.o do this 'l 
A. Your 500 volts will  suffice for 10 arc l ights, 

and if you use it for one the remaining 450 

volts above what one lamp can use must be 
disposed of in a rheostat. You will  require 
about 2,200 feet of No. 12 B. & S. German sil
ver wire for such a rheostat. 

( 8193 ) F. C. H. write s :  Near here two 
telephone lines c ross, and what is said over 
one can be heard on the other line. Please 
teli me whether the speech Is transmitted 
through the· air or through the ground. A. 
The electric waves act from one line across 
the other through the air, In the same man
ner as the waves are transmitted In wireless 
telegraphy. I t  is called "cross talk," and Is 
remedied by a metallic return wire, twisted 
around the other wire of Its own circuit. 

INDEX OP INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May I " ,  1 90 1 ,  
A N D  E A C H  B E A I U N O  T H A T  D A T E. 
[See note at end of list about copies of these patents.] 

Adding machine, P. Hubert . . . . . . . . . . . . . . . . 674,267 
Advertising device or toy. C . Lechtman . . . .  673,959 
Alkali cyan ids, making, C. Moldenhauer . . . •  67:{,962 
Alkaline amids, making, Ewn.n & Ptleger . •  674,295 
Amalgamating and concentrating apparatus, 

J. H. Lancaster . . . . . . . . . . . . . . . . . . . . . .  674,299 
Ankh' and arch support, combiupd, �I. Mit-

chell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,066 
Ash f"jector, H. See . . . . . ; .  ," . . . . . . . . . . . . . . .  '674,021 
Autograph recorder, U. P. Link . . . . . . . . . .  674,209 
Automatic lubricator, H. W. Simms . . . . . . . .  674, 1 26 
Automatic switch, D. A. & J. W. Duff . . . .  674,2:)6 
Automobile boiler bUl'llt'l', F. A.  Iteynolds . . .  673,96-1 
Baking preparation, ,,� . D. Patten . . . . . . . .  674 , 1 40 
Balancp, automatic lettpl', J. C. de Janisch . 674, 206 
Bailing prl:'SS, J. 'V. Rakestraw . • . . . . . . . .  674,OH9 
Battery cell, E. Tiquet .  . . . . . . . . . . . . . . . . . . 674,106 
Bearing dust protector, bicycle, J. E. Rags-
, dale . . . . . . • . . . . . . . . . . . . . . . . • . • . . . • . . . .  674,01 5 

Bt:'aring, roller, J. A. Perkins . • . • • . . • . . . .  674, 1 22 
Bed brace, J. D. King . . . . . . . . . . . . . . . . . . . . 674,241 
B .. d or couch, C . H. Foster . . . . . . . . . . . . . . . . 673, 041\ 
Bed"tead fastening, Gilham & Souder . • • . .  673,947 
Belt, A. 1.  Deming . . . . . . . . . . . . . . . . . . . . . . .  673,979 
Benzaldehyde, making nitro and chlor, Op-

permann & Fette . . . . . . . . . . . . . . . . . . . . . .  67:l,887 
Bicycle attachment, Eastman & Sayer • • . . .  674,082 
Bicycle brake, M. L. Nichols . . . • • . . . . . • . • .  674,279 
Binder for loosp ledger lpa vt-'s, E. Axthelm . .  674,152 
Blank and blank book, shipping, G. E. 

Felch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,Or.8 
Boiler circulation, R. Knappick . • . . . • . . . • .  674,270 
Bolt cutter and nut splitter, A. Honk . • . .  674,088 
Bolting or separating machine, R. A. 

Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,286 
Bottle, Llardet & Walker . . . • • • • . • . • • . • • . •  674,172 
Bottle, measuring and registerin". L. R. 

W1uu�moi:tl .J. " . , ' " ' , • •  , " '.u . • • , • • • •  , 614:,230 

�E NG INE.&' FOOT) M A C H I N E.  :; H O P  O U T F I T S . 
T OOL5 A N O  SUPPLIE S,'  ;-;,'il ' ATHEs.  SlBAST IAN lATHl CO I�?�����::,� ,Sci 

Foot and Powe a n d  Turret l,athes, Planr ers, Shapers, and Drill Presses. 
SHEPARD LATHE 'CO" 133 W. 2d St., Cincinnati, O. 

T H E  H A L L  
BRASS P I P E  WRENCH.  

A PER F ": C T  '1' 0 0 1, 
W I T II I<U J (:T I O N  " lU I'. 

BUS'llllJlS for all sizes and shapes. 
H iJl'hly poli shed pipes made 
up witbout scar or injmy. 
For Circulars and PrieM 

W A LWORTH M A N UFACT U R I N G  CO. , 
1 2 8 TO 1 3 6 FEDERAL ST. . BOSTON , M A SS. 

FOR LIGHT AND MEDIUM WO R K  
this new 14 Inch 

""--- B. F. BARNES 
����ld�iR

r
�� �t�

e
ti':c'tI. l�¥�n"tt"r�I?�:�J; 

1/ 16 of an i llCh up to � of an inch and is a 
stroIljl, well built, durable tool. 

It doesn't cost. a whole lot either. De
, tails are yours for the asking. 
B. F. BARNES COMPANY, Rockford , I I I . 

WORK SHOPS 
of Wood and Metal Workers. with
out steam power, equipped with 
BAR N ES'  FOOT P O W E R  

MAC H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on the work. Machlnes 
sent on trial if desired. OatalOfl Free. 

W. F . ... JOHN B A R N E S  CO. 
1 999 RUBY ST. . ROCKFO R D ,  I

_
L

_
L. _______ _ 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and ditwounts of same. 

Montgom ery & Co, 's  
Tool Catalogue .  

510 pa�e., well primed. Coplou.ly 
illustrated. A valuahle book of refer-
ence for everybody Interested in 

tools or Mailed for 25 cents, sent to 
MONTGOMERY 8& CO., 1 06 Fulton St. , New York City. 

TH E E U R E K A  C LI P  
The Ulost useful articJe ever invented 

tor the purpose, Indispensable to Law
yer's, Editors, Students, Banker8, Insur
ance Companies and business men gen· 
erally. Rook marker and paper clip, 
Does not mutilate the paper. Can be 
��

e
��et��

t
�1111i �g-o'k�!���s� ;�if:n�;8 

and notion dealers, or by mail on receipt 
of price. Sample card, bf mall, free. Man
ufactured by Consohdated Safety 
Pin Co., Box 121, Bloomfield, l\i. d.  

GAS ENGINE DETAILS.-A VALUA-
ble and fully illustrated article on this subject Is con
t .. ined in SUPPLEMENT No. 1 �92. Price 10 cents. For 
sale hy Munn & Co. and all newsdealers. 

D r. De i m e l 's 
Linen -Mesh Underwear 

absorbs the perspiration q uickly 
and carries it off instantly. It 
keeps the wearer dry and re
mains dry itself. It is al ways of 
refreshi ng com fort to t h e  s k i n ,  
even during sult ry days o f  m m 
mer, when other garments are 
especially irritating. 

All genuine Dr. 
DEIMEL Under-gar
m e n  t s  bear this 
Trade-mark. If yon 
cannot obtain them, 

write to us. 

Boo/aet and sample8 
of the cloth free. 

The Deimel Linen-Mesh System Co, 
491 Broadway, N e w  York. 

SAN FRANCISCO, CAL., I I I  Montgomery St. 
WASHINGTON, 728 Fifteenth St .. N. W. 
MONTREAL, CAN. , 2202 st. Catherine St. I,oNDON, a. C., 10012 Bread St. 

Bottle, non-refillahle, C. D. Leonard . • • • . • .  673,015 
Bottle, non-refillable, J. J. Pollock . . . . . .. . .  674,250 
Bottles, etc., detector device for, E. J. 

Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . .  674,053 
Brake beam, metallic, T. M. Bell . • . • • . . • •  674,255 
Brake operating device, C. W. Betz . • . • • . • •  673,894 
Brake system, accelerating, F. Burger . • . .  673,975 
Brick carrier, J. H. Zirckel. . . . . . . . . . . . . . .  673,937 
Brick kiln, J. C. Boss . . . . . . . . . . . . . . . . . . . .  673,896 
Brick or tile covering tor beams, B. 

Jacquart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,089 
Brick ring, nose, L. H .  Saxton . . . . . . . • . . •  674,2.S5 
Bridge, bascule, J. W. Page . . . . . . . . . . . . .  673 923 
Bridle, E. R. Wethered . . . . . . . . . . . . . . . . . .  674:048 
Broooer, J. von der Kammer . . . . . . . . . . . . . . 674,090 
Brush, hair, R. J. Montgomery . . . . 674, 120, 674,121 
Bundling apparatus, Wiseburn & Buhle . . . .  674,148 
Bung extractor, J. Cathrlner . . . . . . . . . . • . •  674, 1:33 
Butter making <levlce, R. K. Emily . . . . . . 674,200 
Button, detachable, A. Johnson . . . . . . . . . . . . .. 674,006 
Calculating device, C. S. Lahoflsh . . . . . . . . 673,877 
Cane and umbrella, combined, R. Waples, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,288 
Canteen, A. Hoberecht . . . . . . . . . . . . . . . . . . . .  673,954 
Caoutchouc, apparatus for vulcanizing arti-

cles of, H. Hamet . . . . . . . . . . . . . . . . . . . .  674,Or,o 
Car, convertiule dump, H. S. Hart . . . . . . . . .  674,087 
Car coupling, M. J. Carter . . . . . . . • . . . . . . . .  673,898 
Car coupling, D. W. Alderman . . . . . . . • . . . . .  673,938 
Car doors, operating gear for hopper bot-

tom, J. Simonton . . . . . . . . . . . . . ' . . . . . . . .  674,223 
Car fender, A. W. Lindsey . . . . . . . . . . . . . . .  674,340 
Car, freight, A. Hager . . . . . . . . . . . . . . . . . . . 674,357 
Car replacer, A. J. Mlchel . . . . . . . . . . . . . . . , 673,883 
Car side bearing, railway, E. Cliff . . . . . . • •  

673,998 to 674,000 
Car sh�p extension, H. A. Paquette . . . . . . . .  674,249 
Car step, railway, J. A. Kratz . . . . . . . . . . . . 674,033 
Carriage, child 's, A. Woodward . . . . . . . . . . .  674,349 
Carriage, compressed 'air locomotive, J. T. 

F. Conti . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67:1,078 
Carriage spring, S. R. Bailey . . . . . . . . . . . . .  673,994 
Case or cabinet, A. G. Clampltt . . . . . . . . . . 673,976 
Casting apparatus, ingot, A. J. Lustig . . . .  674,341 
Casting sockets for mortises, chill for, G. M. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,890 
Cattle unhitching and door opening device, 

Dry & Kutz . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,081 
Cement pipes, method of and manuf'acture 

of, C . J. KleJberg . . . . . . . . . . . . . . . . . . . . 674,296 
Cereals, preparation of rye or like, A. Bar· 

det . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • • . •  673,995 
Chain wrench, W. H. Brock . . . . . . . . . . . . . • .  674, 194 
Chimney cap, S. N. Le Count .  . . . . . . . . . . . 674,360 
Cigar tip cutter, C . W. B. Molony . . . . . . . •  674, 212 
Clamping device, (j .  N. Palser et aI . . • . . .  674,215 
Clock winding mechanism, electric, V. 

Odqulst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,280 
Closet traps, soil pipes, etc. , appliance for 

rt.'moving obstructions from, A. T. 
Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  674,197 

Cloth doubling machine, J. E. Windle . . . •  
674,229, 674,310 

Clothes drier, W. E. Knapp . . . . . . . . . . . . . . •  674,271 
Clothes line r,eel, portable, A. P. Johnson . 673,907 
Clutch, friction, R. M. Phillips . . . 673,888, 673,924 
Clutch, friction, H. A. Hecker . . . . . . . . . . . .  674, 1 64 
Coke oven, regenerative, F. W. C. Schnie· 

wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  673,928 
Color changing and signaling device, Baker 

& �'ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,893 
Column, J. A. Ohman . . . . . . . . . . . . . . . . . . . . . 674,304 
Comb cleaner, T. J. Aurand . . . . . . . . . . . • • . .  674, 1 1 1  
ComPff!ssing fibrous or other material, ap· 

paratus for, J. T. Cowley . . . . . • .  : • • . . • .  673,860 
Concentrating jig, S. Orr . . . . . . . . . • . . . . • • . •  674,214 
Condenspr and aerator, combined steam, A. 

Hoberecht . . . . . . . . . . . . . . . . . . . • • . . • . • • • .  
ConYeyer, F. C. Durant . . . . . . . . . . . . . • • . . . .  
Conveying apparatus, E. N. Trump . • . • . . . .  
Counter, Boring & Chitwood . . . . .  ,; . . . . . . . . 
Counter shaft, S. W. 'Yardwell . . . . . . . . . .  . 
COVl:'r f'or vesselS, removablp, J. & W. B. 

Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,957 
Crt'am '''hipping machhlP, E. Montani . • . . . .  674, 174 
Crpmatory, refusf:', W. Risley . . . . . . . . . . . . . .  674, 319 
Cultivator replanter attachment, J. W. 

Gronewold . . . . . . . . . . . . . . . . . . . . . . . . . . . •  674,205 
Current motor, polyphase alternating, B. G. 

Lamme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,911 
Currycomb, E. G. Kubler . . . . . . . • . . • . . . . . .  673,876 
Currycomb, C. H. Obey . . . . . . . . . . . . • . . . . . .  674,038 
Currycomb and handle therefor, T. J. 

Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Curtain fix(�r, A. Harris . . . . . . . . . . . . . . . . .  . 
Cuspidor f'or railway cars, C. H. Kenney . . .  . 
Cycle, G. Rusconi-Cleric! . . . . . . . . . . . . . . . . .  . 
Cycle saddle, A. Cuthbert . . . . . . . . . . . . . . . .  . 
Dispensing apparatus, J. H. Nolan . . . . . . . . •  
Display rack, C . H. Snively . . . . . . . . . . . • . . .  
Ditch stop, E. M. Johnson . . . . . . . . . . . . . • . . . •  
Doubletree, W. E. Lawhorn . . . . . . . . . . . . . . .  . 
Draft bar construction for rolling stock, W. 

E. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,328 
Draf't eqnalizer, S. C. Anderson . • . • • • . . . . •  : 674,252 
Draining devise, S. H. Bolling . . . . . . • . . . • . •  674, 192 
Drier, J. Waterhouse . . . .  . . . . . . . . . . . • • . • • .  674,309 
Drum, heating, Horsley & Rountree . . . • . • . •  673,905 
Dye and making same, brown, G. Link • • . •  674, 137 
Ear muff, C. M. Knight . . . . . . . . . . . . . . . . . .  674,272 
Easel support, R. Hartman . • . . . . . . . . • • • • •  673,904 
Egg carrier, D. B. Replogle . . . . . . . . . . . . . . .  674,123 
Electric battery, D. H. Darling, Jr . • • • . • . .  673,900 
Electric cable, J. D. Gould . • . • . • • • • • • . . • .  673,903 
Electric heater, C . Robinson . . . . . . . . • . • . . .  674, 1 24 
Electric lighting system, A. J. Wurtz . . • • . •  673,935 
Electric switch, Chesney & Smith . . . • • . . • • .  674,076 
Electric switch, J. C. de Janisch . . . . . . . . . .  674,207 
Electrical conductor, asymmetrical, L. W. 

Hildburgh . . . . . . . . . . . . . . . . . . . . 673,952, 673,953 
Electrical contact device, M. Robinson . . . . . 674,018 
Electrical distribution system, B. G. 

Lamme . . . . . . . . . . . . . . . . . . . . . .  673,912. 673,913 
Electromagnetic motor, L. H. Engelhardt . • • •  673,980 
Electromedical battery, coin - controlled, J. 

G. Hartman . . . . . . . . . . . . . . . . . . . . . . . . .  674,336 
Elevator. See Inclined elevator. 
Elevator and dump, combined, J. S. Healea. 674,238 
Em broidering machine work carri�r, W. -N. 

Parkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,014 
Embroidery · needle book and skein holder, 

art, M. P. Quinn . . . . . . . . . . . . . . . . . . . . . . 674,307 
End gate, wagon, I .  F. Sebring . • . . • . . • . . . .  674,320 
Engine, N. J. Verret . . . . . . . . . . . . . . . . . . . . .  674,047 
Engines, electric igniter for explosive, W. 

G. Stolz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,030 
Engines, mixer and vaporizer for gas, J. 

Eckhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; .  673,001 
Engines, sparks for gas, J. G. Snyder . . . . .  674,027 
Envelop, M. H. Jones . . . . . . . . . . . . . . . . . . . . . 674,007 
Envelop, mailing, W. C. Dunn . . . . . . . . . . . . 673,864 
Evaporator, R. M. Bellinger . . . . . . . . . . • . . .  673,972 
Excavating machine, J. H. McKee . . . . . . . . 673,920 
Excelsior making machine, E. J. Stewart . 674,070 
Exhibiting adverttsl:'ments, etc. , apparatus 

for, J. Schiele . . . . . . . . . . . . . . . . . . . . . . . . 674,020 
Exhibiting devlcp, C. E. Lucke . . . . . . . . . . . .  674,211 
Expansion bolt, D. W. Bennett . . . . . . . . . . . .  674,074 
Explosive and making same, Blomen & As-

pinwall . . . . . . . . . . . . . . . . . . . . . .  674, 1 59, 674,291 
Explosives, making, Blomen & Aspinwall . . 674,292 
Extractor. See Bung-extractor. 
Eyeglasses or spectacles, G. F. Applegate . . 674,051 
FabriC, J. A. Scharwath . . . . . . . . . . . . . . . . . . .  674,219 
ll�an and motor, water actuated, H. C. Ken- . 

nedy . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . .  674 , 1 67 
�'auc"t for commingling fluids, A. A. Schratz 674.188 
�'aucet, se)f'-{'losing, D. M. Bredin . • . . . . . . .  673,807 
Feed water heater, �". E. Kenney . . . . . . . . .  674,339 
Fence making machinl:-', wire, J. M. Stucker 674, 1 0:l 
Fence post, W. A. Dickey . . . . . . . . . . . . . . . .  673, 862 
Fence post, L. H. Barry . . . . . . . • . . . . . . . . . .  674, 231 
Fence, ran and rJder, R. E. Grant . . • • . • . .  674,204 
FPrtllizer distributer, E. C. Smith . • . . . . . .  674,186 
Field roller and harrow, combined, C. S. 

Lehman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,300 
File cutting machine, A. Weed . • . • • • . • • • . .  674, 144 
FIlling and weighing apparatus, F. J. 

Englen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,201 
Filter, 011, P. M. Knopp . . . . . . . • . • • . • • . . • .  674,063 
Filtering system. J. C. Henderson . . . . . . . . .  673,868 
Firearm, breech loading, G. A. Sachs • • . . . •  674,284 
Ii'lre eSCRI"', Curtis & Bolter . • . • • • • • • • . • . . .  673,942 
Fire hos .. r<,pl, J. n. Sullivan . . . • . • . • • . • • . •  674,045 
Fishing, wab'rproof'e<! line used for, J. E. 

H. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,955 
Flood gate, W. Gruner . . . . . . . . . . . . . . . . . . . . . 673,950 
�'Iower holrler, R. Kilt . . • • • • • • • . • • • • • • • • • •  674 , 1 1 6  
Flue scraper, L. Rollins . . . • • • • • . • • . • • . . • • •  673,967 
Fluid motor power registering mechanism, R. W. Eaton . ... . . . . . . . . . . . . . . . . . . . . . 614,311 

{Con�muea on page � 
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AUT��?A�[I ��LD ,�fRT S. 
AN AUTOMOBI LE. ,  WE. CAN S U PPLY YOU 

W ITH PARTS A N D  F I T TINGS . 
I N  O U R  SE.V E N  FACTOR I ES  W E  M A K E.  R U N N I NG G E. A R S ,  TO O L  S T [ [ L  B A L L S ,  

STE.[L R IM S ,  ST E. E. L  5 TAMP I N C, S ,  C H AI N S ,  
S H E E. T  STE [ L  A N D  F O R G I N G S . 

ALL F O R.  AUTO M O B I L E.  C O N STR.U C.TION 
Q,U O TAT I O N S  O N  A P P L I C A T I O N .  

THE. AUTO M O BILE. & CYCLE. PARTS CO. 
C L E. V E.. L A N D ,  O H I O .  

Oueen Transits and Levels 
High Grade Instruments with the Latest Improvements, 
160 page En- 240 page Mathg ln e e r l n g  I THE QUEEN I ematlc .. I Cat .... 
Catalogue on ' l og  u e on ap-application. plication. 
E N G I N EERS' A N D  D RAFTS M E N ' S  S U PPLIES. QU EEN & CO Optical and Scientific 

I, Instrument Works, 
69 Fifth Ave ., New York. 1 0 1 0  Chestnut St. , Phi la. 

." � '7 1:0 Automatic Machines 6 q.: J FOR 
! c;) ? FO R M I N I  WI R E  U � Q from coil Into shapes .Imilar � t/1 to cuts. We can furnish rna'=, 1 chines or Jloods, 8S desired. o '=- pr Send flY/' Oatalo{rlu. 

c:'-liID � BLAKE & J O H N S O N ,  
P .  O .  Box " WATERBURY. CONN. 

ELECTRIC SEWING MACHINE MO-
tor.-The instructi" ns and numerous il lustrations of de
tails contained in this article will enable any mechanic 
of aver8Ji!e ability to build an efficient motor that will -
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T IFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mail. from this office, and from all newsdealer!. 

tirtattst tirindtr 
- On €artb ! 

A revolution In Grinders and a Grinder with 
�,����c;�N,:'l:'��';' ml

'J��·t t�
i
.:"f6Yn:ff1g�ii.Yl 

edged tools, such as knives, Bcissors. drills, 
castings. etc. A boon to blacksmiths, cycle 
repairmen, butchers. farmers, mechaniCS, car
penters. jewelers, harness and W8Jl'on makers. 
Emery wheel of the hipjIest grade. Warrant
ed to grind twice as fast as an v grindst.one 

1.aJi the energy. Screws to fioor and wall. Easily 
and detached. PrIce $6.50. Crated for shipment. 

BUFFALO SPECIALTY Mt=G. CO. , Buffalo, N .Y .. U. S. A. 

ADDITIOI'AL CAPITAL 
S U P P L. I E D . 

Charters Secured In any State. Stock. and Bonds 
Underwritten or 80ld under "uarantee and on COUl
mission. Good Inventions Marketed. Cash furnished 
for any good enterprl8<:l. 

DANIELS & COM PANY, Bankerll, 
6 Wall Street, New York. 

Also London, Philadelphia. Boston, San Francisco. 

" WO LVE R I N E "  
Gas and Gasol ine  Engines 

STAT IONARY and MARINE . 
"Wolverine" i s  the on1y reversible 

MarineGlls Engine on the market. 
It· is the li"htest elljl'ine for its 
power. Requires no licensed en
gineer . .AbBolutely safe. Mfd. by 
WOLVER INE MOTOR WORKS, 

12 Huron Street, 
Grand Rapids, Mich. 

"0 LOS" ���'1�!:,!E 
SIl�;':iC;TYE FOR.. 8 ' . \  

A.ND I 

E CO N O M Y " . " 
Write flY/' PrIces. 

OLDS MOTOR WORKS. 1 3 2 8  Jeff. Ave. , Detroit, Mich. 

A PLEASURE LAUNCH 

GAS ENGINE 
IGNITERS 
��t�'::��W;, �t:���:� .:ta 
save their cost many times 
over In one year. 

Write for circulars. The Carl is le &. Finch Co •• 
i83 Eo CUlton A VOo. ClnolnnaU. 0; 

© 1901 SCIENTIFIC AMERICAN, INC.



COLD M E DAL PARIS AWA R D E D  AT , 

Exposition ,  

F'ly es('apl'. V .  D .  Muzzy . . . . . . . . . . . . . . .  . .  
J;�olding shpHrs or knife, A .  ::;. E. Metcalf . 
Folding table, A, B. Jones . •  , . • . . • . . . . . • • .  
Forging pile. D, B. Morison • • . • . . • . . . .  , . . . 
Fork, �'. B. Rising , . . . . . . . . . . . . . . . . . . .  , . . . 

333 
673,!lHl 

i EN C I N E E R '  S L i e  E N S  E l1IECHANICS. ENGINEERS, 
674,036 • FIREMEN. ELECTRICIANS. ETC. 
674.062 4O-palle pamphlet containing questions asked by Examlnmg Board of En ... ln

.
eers. 

��!:g�� SENT F R E E . GEORGE A. ZELLE R ,  Publ isher, Room 6:�: 
i"o'h:.°'Al:b� 

Street, 
}'ountain roller, moistener and sealer, O. R. 

Looker , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,960 
Fruit case lid support, D. C. Haskell . . . . . . .  674,358 
Fruit pickel', D. V. Howell . . . . . . . . . • . . . . . .  673.906 

1 9 0 0  I 
Fruit picker, J. A. Dansereau . . . . . . . . . . . . . .  674,235 
�'rult picking machine, H. 1\1. Barngrover 674, 131 
Furnace, D. J. McKenzie . . . . . . . . . . . . . . . . .  673,990 
Furnace, li"\ Danner . . . . . . . . . . . . . . . . . . . . . . •  674,079 
Furnace, A. B. Walker . . . . . . . . . . . . . . • . . .  674, 129 
Furnace stock indicator, blast, D. Baker • •  674, 1 1 2  
Fuse, combination, O. Hartmann . . . • • • • • • . •  674, 1 63 

Handsome IIJus
trated Catalogue 

mailed on request 

UNDERWOOD 
Visible Writ ing. Universal Keyboard . Speed . Touch. 

WAC N E R  TYPEW R I T E R CO. 
t89 Monroe St., ChlcBjfo. 218 .. 220 R'way, New York. 

1>26 Twelfth St • • N. W • • WaohlnKwn. D. O. 

CAM BRIDG EPORT, MASS. 

3 to 5 H. P.  M OTORS 

Gaiter, army, W .  Lanz . . . . . . . . . . . . . . . . . . .  673,878 
Garment fastener, Z. Whittington . . . • • . . . •  673,934 

g:��:��I :��b��i��' �st��e���aW·. · S'ch��i: 
674, 189 

der . . . . . . . . . . . , , . . .  , . . . . . . . . . . . . . . . . .  673,927 
Gas burner lighting apparatus, P. Lenze . . .  674.064 
Gas generator, acetylene, B. R. Doody . . . . .  673,863 
Gas heater. G. Delln , . . . . , . . .  , . . . . . . . . . . . .  674.001 
Gas Igniter, automatic, A. Martlni . . . . . . . . .  674. 173 
Gas producer, W. Swlndell . . . . . . . . . . . . . . . . 674, 104 
Gas valve, automatic safety, Westcott & 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 674,289 
Gasket, J. EDgers . . . . . .  ..• • • . . • •• • • . • • • . • . .  673,865 
Gate ... See End gate. 
Gear, driving, O. Robert . . • • • • • • • • • • • • • . . . •  
Gear, variable speed, H. Sattler • • . • . • . . . . .  
Glassware lPanufacturing machine, F. O'Neill. 
Gold and making same, potable, H. A. 

674, 218 
673,926 
674,248 

Richardson . . .  , , . .  , . . . .  , . . . .  . . . . . . . . . .  674,361 
Governor for explosive engines, speed, A. 

Krastin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grain drier, Samuelson & Anderson . . . . . . .  . 
Grain drill axle, F. J. Noechel . . . . . . . . . . . .  . 
Grain loader, pneumatic, J. E. Shepard . . . .  . 
Grain scourer and cleaner, C. Stone . . . . . . .  . 
Grain separating and cleaning machine, J. 

S. Jordan . .  , . . . . . . .  , . . . . .  , . . .  , . . . . , . .  . 
Grater, S. BUckman . . . . . . . . . . . . . . . . . . . . .  . .  
Grinding or crushing rolls, T. A. Edison . . • •  
Grip, H .  L. Montgomery . . . . . . . . . . . . . . . . . .  . 
Gun Sights, illuminating device for, E. H. 

674.034 
674,040 
674,012 
674,098 
674, 101 

673,875 
673,895 
674,057 
674.246 

The 
World's 
Standard 
among t imepieces is the 

E L G I N  W A T C H 
because of its accuracy ,  durability and perfection. Over eight mi l lion EIJtln 
watches have been made in the past third of a century-a greater number than 
any other factory has pll t out in  the sam e period of time. Made in all sizes 
and cased to suit. Sold by Jewelers Everywhere. 

CREST 
Sparking 

Plug 

Col is Hollister . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  673.985 An Elain W ateh al waYi3 has the word uEl,;dn" engraved OD the works-fully guara.nteed. 
Send for free booklet
"The Way. of .. Watch." Batteries Guns, hinge mechanism for brpakdown, A. 

Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 674,086 
673,943 
674, 139 
674,352 

Carburetors Hame fastener, J. W. Dalton . . .  " , . .  " . .  " ELC I N  NATIONAL WATCH CO" ' ELCIN,  ILL • . 
------- Hammock pillow attachment, I. E. - Palmer . 

GASOLINE AUTOMOBILES. -- V ALU· 
able illustrated articles on the above subject contain In

N l'i,"s!;p���E(iA �gs�fi��!"t\�
e
�:t;19,!{'iw"8

n
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l
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Price 10 cents each. For sale by Mnnn & Co,  and all 
newsdealers. 

Harvester conveyer, grain , G. W. Beam . . . .  
Ha t pressing and finishing machine, H. S. 

Blake . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  674. 132 
Headers,. dratt shifting and holdback at-

tachment for -grain, D. F. Miller . . . . . . . 673,917 
Heater. See Electric heater. 
Heating apparatus, water, J. T. Mazey . . .  . 
Heel, boot or shoe, ��urness & Hanson . . . . .  . 

Economl'cal Gas Engl"ne Ignl'ters Hog or cattle trap, J. H. Gollyer . ,  . . .  , . . . . 
Horse break�r and starting machine, J. F. 

Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

673,961 
674,313 
673,948 

674,162 
674,343 
673,973 
674,;)45 
674, 1 1 7  
674,029 
673,890 
673,891 
674 , 1 85 
673,869 
674,269 
673.965 

of every description for 
ary. Marine or 'A.ut:ommo·bille Enaine!!, 

Dynamo!!. Mal(net08, 
Starter!!. C o i l s  a n d 
Plul(s Cor either touch 
or jump spark. 

Mig. Co., 80 St. Clair St .• Dayton, O. 

HOT BLAST 
WATER JACKET 

FUR NACES 
FOR 

C O P P E R  ORES.  
MATTE Crom SULPHIDES 

AT ONE OPERATION.  

UN ION IRON WORKS, 
San Francisco. Cal., U . S. A.  

Hose nozzle, penetrating, E. W. Oakes . . . .  . 
Hydraulic press, A. & A. Bonnardel . . . . . . .  . 
Hydrocarbon burner, C. A. Sker�y . . . . . . . .  . 
Ice pick and shovel, P. L. Fefebvre . . . . . . .  . 
Igniter or circuit breaker, W. G. Stolz , . . .  , 
Inclined elevator, J. W. Reno . . . . . . . . . . . .  . 
Incubator, J. D. Abram . . . . . . . . . . . . . . . . . . .  . 
Injector, steam, F. Sticker . . . . . . .  674, 180 to 
Insole, Hampel & Schneider . • . . . . . . . . . . . . .  
Jig. J. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kettle holder, J. Ringenberg . . . . . . . . . . . . .  . 
Knlt
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c
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: . .  �: . . �: 673,874 

Knockdown box, C. Raw . • . • . • . . . . . . • . • . . . .  673,963 
Label pasting and applying machine, F. W. 

Myers et al . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,247 
Labeling machine, package, F. C. H. Stras-

burger . . . .  , . . . . . . . . . . . . . . . . .  , . . . . . . . .  674, 141 
Ladder. trussed, W. J. Ruttledge . . . . . . . . . .  673,969 
Lamp, B. D. Pudumjee . . . . . . . . . . . . . . . . . . . .  674. 317 
Lamp chimney cleaner. D. S. Zeller . . . . . . . •  674.190 
Lamp, electric are, J. Herricht . • . • . . . . . . . .  673,95 1 
Lamp. electric are, W. H. Northall . . . . . . . .  674.067 
Lamp, electric arc, 'T. W. young . . . . . . . • . .  674, 130 
Lamp, electric arc, J. Herricht .  . . • . . . • . . . .  674,338 
Lamp holders of miners' caps, base plate 

for, A. H, Stow . . . . . . . . . . . . . . . . . . . . . .  674,322 
Lamp holders of miners' caps, hook plate 

for, A. H. Stow . . . . . . . . . . . . . . . . . . . . . . . 674.321 
Lamp, magazine glower, A. J. Wurts . . . . . . 673,936 
Lamp shade holder, electric, L. J. A t-

wood . . . . . . , ' ,  . . . . . . . . . . . . . . . . . . . . . . .  674,151 

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thorOullhly  
practical article written by an alI!ateur who has had ex
oerience in rubber stamp maktDjil'. One illustration. 
Contained in SUPPLEMENT 1 1 1 0. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

I PA Y THE FREIGHT�-IIIIIIIIIIj.� 
WI LL S H I P  C. O. D. to any Station In the U. S. for 

THE "WILLARD STEEL RANGE" $2 5 
g!�e� �!���

d
::o��t�i7�J!f,2�!f���

I
� 

r
?t:i!)p��·d

la
iN:o�:�!�

g 
:lr�

e
!'sg�rl�:. 

GUARANTE ED TO BE A S  REPRESENTED. Write for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. 0. WILLA�D, 6 1 9  North 4th Street, ST. LOUIS, Mo. 

A GRADUATED A t tl REDUCING VALVE 
Lamp sock<:.t, electric, J. D. Pierce . . . • . . . .  674,283 U oma 0 Last. C. F. Pym . . . . . . . . . . . . . . . . . . . . . . . . . .  �73, ��) A Cutter Milling Attachment j ROTARY ENGINES.-ARTICLES ON Physicians. Surgeons Jewelers. Dentists. Last. W. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . 674, 0 , ;)  

I this type of enorine . ... Iving many details and ilIustra-Artists. Brewers. Bottlers, &c . •  In fact all Last, E. L. Goding . . . . . . . . . . . . . . . . . 674.084, 674,085 f)'S Indispensable for the proper execution tions. ..re cont .. ined In SUPPLEMENT Nos. l l li8. nsers of power require thp. Latch. A. H. Martin . . . . . . . . . • • • • • . . . . . . . .  673,882 of partlcul .. r kinds of work. Our B-Inch 1 188. 1 193 and 1309. Price 10 cents each. For 
AUTOMATIC REDUCING VALVE. Lathe with rotary tool head. J. W. von PIt- � Precision Lathe Is IItted for this and s .. le by Munn & Co. and all newsdealers. tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674, 1 , 7  tlear Cuttlng, No extra belts are re-I . Graduated to regul .. te the pressure exactly Lead oxid, making, A. G. Fell . • • • . • . • • . . • .  674, 031 qulred .. s the friction gear at end of 
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- Lens cutting machine, L. O. Linville . • • .  " . 673,988 feed rod takes the pl .. ce of .. belt A COMPLETE :k .., Level and inclinometer, combined, G. W. and cone feed and al10ws the feed to 
������·te!���!����:.

b 
cgr!I�W"':Ie:e Tromml1tz . . . . . . . . . . . . . • • . • . . . . . . . . . .  674,324 slip in case of work jR.mbing. Varia-

known that retains a nniform low Level glass, J. A. Traut . . . . . . . . . . . . . . . . . . .  674 , 1 07 tion of feeds allowed by use of EI t e l Leb .. of varying high pressure. L' Id I tI C H 674 351 
'u,le)lel.d"nt Linotype machine matrix, O. Mergenthaler . .  674,092 change ... ears of lathe. ec rica I rary 1\11 Valve Co, , 1 2 5 la Sal ie St • •  Chlcago L��t Se

e
tSa�� I����

ratus. . , Atkins. . .  " FANEU ll WATCH TOOL CO .• 8righton, Boston. Mass. 

TOOl MAKE R'S E N I I N E  
10 m. ,wing. Is made for those who require very accurate work. All p .. rts are tltted in the most careful manner to insure acouracr-In turning. borln .... facing etc. 

. 'I he change gears permit cuiting threads of 8 to 192 jl('r Inch .. nd 4 to 96 per centimeter. Tools furnished include chucks, col1et8� cutters for turning, threading, 
����;Z1;".��3�¥.'c':t':3'.:t'e: 
PRATT & WHITNEY CO., Hartford , Conn., U. :s. A. 

136-138 Llherty Street. New York. 
GRAND PRIX. PARIS. 11100. 

Lock, H. Mollenhauer . . . . . . . . . . . . . . . . . . . . .  674,31 '::; 
Loom let 00' device, Wood & HlnchIlO'e . . . .  674,1�� Braddock Hydraulic and Steam Packing Co. Loom pneumatic shuttle motion. Baker & BRA DDOCK PA., U. S. A .  Kip . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 157 JOHN C. F. J ONIJS. Proprietor. M .. nufacturer of 
Loom weft replenishing mechanism, Baker Hydrau l ic and Steam Packing, & Kip . . . . . . . . . . . . . . _ . . . . . . . , 674, 154 to 674,156 Best In Existence. Lubricating device, M. Kraker . . . . . . . . . . . . .  674,008 Including The ·�J8IDes n By-Lubricator, H, W. Simms . . . . . . .  " . .  " . . . . .  674 , 1 27 dr .. ullc .. nd Steam Hammer Lumber stacker, Duncan & Hearon . . . . . . . . .  674,262 Packing (bas more life and les8 Mall box, G. A. Wlrt . . . . . . . . . . . . . . . . . . . . . .  674, 1 47 frICtion than any otber). and Map, adjustable. T, B, White . . . . . . . . . . . . . .  674, 1 46 John C. F . .  Jones' P a t e n t  Measuring cabinet, J .  M .  Kinnard . . . . . . . . . . 674 , 1 61; "Unique" Packing. Un!versslly 
Measuring instrument, J. G. Doty . . . . . . . . . .  67a,944 I

I Untqut! Pa.cklng, used
. 
by the most prominent 

Meat slicer, P. S. Transue . . . . . . . . • . . . . . . . .  673,932 J. C. F. Jone!\' Patent. Steel Plants in the U. 8. 
Metal package. babbitt. H. J,. Lemon . . . . . . .  674. 1 1 8  Sampw for Expm-t furnished on applwatkm. 
Metal working machine feed mechanism, I _____________________ _ 

Met�I��
n
S:Jlid�� r���!i�g: · L: · M: ·B�iil�� : : : :  ��g�� ELECTRIC LAUNCH MOTOR. - THE 

By PROF. T. O'CONOR SLOANE. 

An Inexpensive library 
of the best books on 
Electricity. Pnt up In a 
�h"o':.� �g
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student. the ama.teur, the 
workshop. the elp-ctrlcal 
�Je��s� 

e
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books. as follows : 
ArIthmetic of Electricity 

138 pages, • • . 11.00 
E�':�� �o: ��n�l� 
How to Become a Suc-Mildew on canvas, composition for prevent- design in this paper is for " motor of unusual �implictty 

THEY ALWAY S RUN  ing. Blake & Dennett . .  " . .  , . . . .  , . . . . . .  673,858 o f  construction, which can easily b e  built by an am  Lteur 
Milk cooler, D. W. M. Burmlngham , . .  , . . . . .  674, 1 13 at small cost. It Is Intended for a boat of about 24 feet 

�:r":�l 
.
E�e�r�cl�'l�� 

(Somethmg New m L .. unch 
Engines.) 

Guaranteed and Shipped on 30 day!!' trial to responsible 
parties upon receipt of Frei ... ht 
Charges each way. Wrlt� for 
Cata,!,og and special J!...rlces on 2 
and � H. P. Lannch EngInes. 
DAVENPORT MOTOR CO • •  

Manntactnrers of Launch and 
Sttil"f'Op�*.ei'ow A. 

��l�1��t�����1!�� Chucks, Plain Universal Lathe � c��
th

&�!f.i'!:· N�
a
{�.

b
ir. S. A. E'fUJil.h • .Frene'!,. Spani8h or German. .AT COLTTMBIAN I1iXPOSITTON. Ib98. 

BICYCLE TIRE REPAIRING. - THE Mending of Single Tube Tires.-A. practical article il l ustratlnll the method of inserting patcbes and pings with pliers and plug ... ers. together with rubber band plu""ing and the use of puncture bands. 9 Illustration.s. Contained In SUPPLEMENT 1 1 0�. PrIce 10 cents. For ... Ie by M unn & Co. and all newsdealers. 

Moistener tor gummed surfaces, W. A. 1\Iur- f.v�! �bt:'glt:�\,'im.C
h
:�ct�����I;,

g
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s
m�l!.� ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673,918 per gour. IlIn:ifra� with 21 cuts. �e 8ClENTIFIO 

Standard Electrical Dic
tionary. 682 p .. ges. 13.00 

Motive lIuld gene,;ator, combustion. H. L. AMERICAN SUPPLEMENT. No. 1 2�. PrIce to cents by 
Mot!

r
����roiie"r: ' C'. ·  w: . K�':gh : : : : : : :  : : : :  : :  ���:�r� mall. from this 011108, and fr<lm all newsdealers ' 

E�.:'i���t: �1�p!IHed,l� a�Jeo���uz::ill�ft�a=. 
Mulller, G. J. Loomis . . . . . .  , . . . . . . . . . . . . . . .  674,210 
Multiple cylinder engine. J, A. Gibson , . . .  , .  674,237 
Musical Instrument, J. S. Stewart . . . . , . .  " .  674,028 
Musical instrument, G. H. Davis . . . , . . . . . . .  674,334 
Neck and head- support, C . von Hillern-

Flinsch . . . . . . . . . . . . . . . .  , . .  , . . . . . . .  , . . .  673,872 
N eWBpape�8, etc. , from piles, mechanhml for 

tee�lng 00', L. A. Agnew . . . . . . . . . . . . . . .  673,892 
Note projection. J. Kruft . . . . . . . . . . . . . . . . . . .  674,2f)R 
Nozzle holder, L. No Brown . . . . . . . . . . . . . . . .  674, 1 61 
Nut lock, Johnston & Clndel . . . . . . . . . . . . . . . 674, 1 f>fi  
Nut lock, 0, C. )ioore . . . . . . . . . . . . . . . . . . . . .  674.:)02 
Nut. vehicle axle, C. B. Seaton . . . . . . . . . . . . .  674 , 221 
Nut, wheel retaining, C . Hellra th . . . . . . . . . .  674, 1 1 5  
Office register, A .  R .  Verdier . . . . . . . . . . . . . . .  674, 046 
Oil burner or heater, J. A. Clark . , . . . . . . . . .  673 , 077 
Oil can, E. P. Datow . . . . . . . . . . . . . . . . . . . . . .  674,05!) 
Ore classltler, J, Klein . . . . . . . . . . . . . . . . . . . . .  674,HlfI 
Ore cooling device, F. C .  Durant . . . . . . . . . . .  674, 354 
Oscillating engine, F. Whitman . . . . . . . . . . , .  674, ll47 
Overflow and waste fixture, L. Kosiol . . . . . . .  674,297 I 
Packing for engine cylinders, etc. , piston, 

674,234 
. 

674,325 
674, 220 
674,009 
673 , 941 
674,290 

W. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Packing, rod, T. Walker, Sr . . . • . . . . • • • . . . •  
Paper box, J. A .  Scott . . . . . . . . . . . • . . .  t • • • • •  
Paper box, knockdown, C .  W. Lewis . • . . • . . . 
Paper clamp, Bellas & King . . . . . . • . . . • • . . . .  
Paper clip, H. A. Wright . . . . . . . . . . . . . . . . .  . 
Paper for photographic printing, sensitized, 

· R. B. West . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,227 
Pap{'r making machines, felt cleaner for, R . 

].f. Scanlan . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

AUTOMOBILE��\) MARINE 
MOTORS AND TRANSMISS IONS .  
F O R  T H E. B E. S T  W R I T E.  T O  

BU F FALO GAS O LENE. M OT O R  CO.  
1 0 -20 BRAOLEY 5T. B U F FALO N , y' 

A valuabw a'1Ul >ndisptnsabw addition ro every Hln'''''1I. 
thc,:!�o�er:v�tv��:i.c:s��a�f:tI;,.;; �o��� ��
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Price 01' $3.00 for the complete set. The regular 
price of the five volumes is '7.00. 

MUNN & CO.,  Publishers, 

361  Broadway, New York City. 

OLGA VENTURA OIL COMPANY 
P U M P I N G  PLANT BEING ERECTED ON  OUR FI RST WELL. 

The Company own 300 acres of choice 011 Lands Only R li mited amount o f  Cnll paid, non-located In the very heart of the rIChest and most Rssessable s�ock leCt at Iii cents per share, productive oil region in California. and surrounded par value $1.00. Don't wait ; order at 
�{8�g��1'�: J:?o:��';l':�r8r3�����i�f\�n�� !:� once. 
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c
':r':;t I�':.� dividends. One of its wei s bas produced more such a. low figure. . 

than $1.000.000. Proceeds to apply In furtber developing and ope-

P E R FECT · P U M p · POWE R . �:��:;.��i
k
t�'i:,��

r
G:K�T������� : : : : : : : : : :  

The SuperIntendent has had a large and Sllccess- rating our wells. 
ful experience In sinking and operating 011 Wells. Further information a'1Ul prospectus on avPlication. 

Is attained only In the · 
TABER ROTARY PUMPS 

Pen, J. Andersson .. . . . . . . . . . . • . . . . . . . . . . . . . .  
Photographic material, packing senSitized, 

673,970 
674, 24fi 
674, 287 
673,940 

M. J. SteO'ens . . . . . . . . . . . . . . . . . . . . . . . . . 674,308 

OLCA V E N T U R A  O I L  C O M PAN Y "  70 STATE STR E E T  BOSTON .  

They are mechanical, 
simple and durable:WIlI 
pump hot or cold tluld. 
thm or thick. Requires 

no .kliled mechanic. Most 
�wer at least cost. All parts 
�:;:,��:�rg:t�

e
onz�88:n �! 

driven by belt, motor or en .. 
glne attachment. LafYt 11ltl8trateO. Catalogue free . 
TABER PUMP CO., 32 Wel l s St., Bullalo, N.Y., U . ·S. A. 

Photographic print trimming apparatus. E. 
H. Kimball . . .  , . . . . . . . . . . . . . . . . . . . . . . , . 

Pin joint. J. M. Semple . . . . . . . . . . . . . . . . . .  , . 
Pipe coupling or union, A. D. Coles . • . • . . .  , . 
Pipe joint, C. A. BartIlO' . . . . . . . . . .  , . . . . . . . .  
Planter, check row corn, J. B. Carter . . . . . .  . 
Planter markers, device for operating corn, 

673,909 
674,02'1 
674,077 
673,971 
674,233 

J. Cunningham . . . . . . . . . . . . . . . . . . . . , . . .  674 . 1 98 
Plow, W. C. Pope . . . . . . . . . . . . . . . . . . . . . . . . . .  674.282 

(Continued on page 1l34) 
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Technical Education by Mail 
The A. tn,'rlrlln �f'hflul of Correspondpnf'P offers instruction in 
Engineering Courses under a staff of instructors trained in 
the best technical schools of the country . It is chartered 
under the educational laws of Massachusetts. I t  is located 
in Boston. the home of three of the foremost tech n ical 
schools of the land. ]t is not intended to take the place of 
a residence schoul, but to enable that class of ambitious 
people who have no opportunity to attenrl a residence school 
to pursue - under the guidance of ahle instructors -studies 
during their leisure m'lments which they feel to he of value in 
-their daily l i v e s .  To introduce t h e  high standard o f  iostrue
tion the Trustees have voted to award. a lim ited number of 

Free Scholarships 

In ::i���:1 Engineering 
Includln, a Tborourb Coune In Mecbanlcal Drawln, 

This offer also affords an excellent opportunity for individual 
and private instruction in Mathematics. the Natural Sciences 
and Mechanical Drawing. Prospectus on request. 

AKERICAlI' SCHOOL OF CORRESPONDENCE 
Boston, lIla8l., U. S. A. 

THE ELECTRIC HEATER. -A VALU-
able p!l.per, with working drawing@ of variou8 f0rms of the ele�trIC81 heaters. ihCludlng electric soldering irorl. elt.ctrtc pad for the sick, etc. 6 ilIU8tratton�. �CIEN. 
TIFIC AMERI CAN SUPPLEM RNT I I  t :: . Price 10 cents. For sale by ),1 uon & Co. ttnd all newsdealers. 

E .A.dr�E 
Acety l ene  Generators 

A R E P E R FE CT. 
Over 1 0,000 Machines So ld .  

They are endorsed by every user. 
Send for prices. Handsomelyl lJustrated c.talogue. DIstrict R�presentatlve. a\l OV�r the world. 

'. 

EAGLE 
GENE�ATO� 
COMPANY, 

3 1 9  N . 4th Street, 
St. Louis, l1li0. 

DRILLIIiG 
Machines 

Asbesto 
Meta l l i c  

����" Packings 
SHEETING , GASKETS, TAPE and PISTON PACKINGS. 
l);X�,M::n:o::� fl.hWrife'i:UJ:";�� e�e�����r 

w. TRUNK/{ IFG. GO .. (Est. 1874) .  88 rearl St •. S.D. �� S. A 
• •  NEW ROOFS FOR  OLD " �o�PI�:g� without the aid of a skilled roofer If you will get 
Warren's Natu ral Asphalt Strong Surface Ready Roofing 

H 2 ·  b and attacb It to the roof yourself. S u r f a c e  com
eleted. No need for paint-
d� °'Hlm�:el� r�tJ�I�� 

"--,,j:"' � 

- ..:. 
' _  ..... _ .. . . . .. , , .  - • I � 

108 s�uare feet. Made of 
f,��fargJ���lg��Jl��t. 

Warren Chemical '" Mig . Co .. 85 Fulton St. , New York. 

ELECT RIC AUTOMOBILE. - DIREC

���'i:�trro��l,otl�f:;�r!�o�:e ���e��lJu��::i�� No. 1 1 911. Tbe motor and battery are also treated of In detail .  Price 10 cents. For sale by Munn & Go. and a\l newsdealers. 

Angle Lamp 
U The Llllrht that Never Fa1l8 " 

il"l the Ideal light at any ae&son of the year, but It Is 
Jl:lrticuhtrly desirable during the wanner months, 
w hen its l�mpatath'e little heat makes it a genuine 
l UXUry. It is U8ed where other lights are Imp088lble, 
and many SU1IMER 1I0MES 
are equIpped with it to the exclusion of all other 
�ysteDl8. While more bnlliant than g&'I or electrlcit

t
, 

l�gh��
e
t&nde��;'i:�!J :s

r ��i :sn
�,

r
:�

l
t;urn: 

for elgbteen cents per month. ii Is abltolutely safe 
under all conditions, which places it In coutrMt to 
�:,e &:d

m
;!�:ia1:�IYrI.M.!

i
:b�wi�o

�'i;I: from .IT�f:· 
AN GLE LAMP CO., 76 Park PlSC't', New York City. 

I t itutifit !tutritau. MAY 25. 1<)01.  

Pole o r  sbaft, vt'hiell', T .  J .  Peters . . . . . . . . . 674:,281 
Polt� or tb il l  eOll}J l i llg", U .  M. Atall. . . . . . . . . . H7a, t(57 
Putntu hug dl'st roY I ' I",  ( ' . 1<'. Smith . . . . . . . . . .  ti7-1 , U2ti 
Prcssut"P t'qualizl '1" ami vacuum 1"I',.nl i a l i u g"  

rrl11�t�I�Y�\O�k ��il ���: )f::��l
l
l(lt';I:I:" i,. " i�" i�";i; " . : �+j:�g�; 

Printing PI'I'Sti, 11. P. l·�t'lstt'l' . . . . . . . . . . . . . . .  tJ7-l, :�50 
Printing pl'e�s lIulllhl'l'iug l'�' lilldt'I', 11. P. 

l�'cistpl' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G74, a55 
Pulll'Y, sash, H. Stallllwit'I' . . . . . . . . . . . . . . . . .  67a , Ora 
Pump, C .  A .  Arllsbt,l'ger . . . . . . . . . . . . . . . . . . . . t.i74, U73 
Pump, !:linking, H. II. Aldrich . . . . . . . . . . . . . . tJ73,U3!l 
rurse or pocketbook frame, B. vom Bigt'I l . . .  674, O�:j 
Race hOl'st's, devlcl' for starting, C. .0\ .  

Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G7a, nU7 
Rack. St·t· Di8play rack. 
Rack and piuion lllPchauism, �. Oldfield . . . . .  U7-l,2.t a 
Rail cOlluection und crossing, illtcrloc ktug, 

H .  B. N ichols . . . . . . . . . . . . . . . . . . . . . . . . .  614, 17(; 
Rail conpliug, screwless, };\ SChl·illig . . . . . . .  fJ7..J:,UJ.H 
Hall joint,  \V. ,,'ha rton, Jr . . . . . . . . . . . . . . . .  ti7-1, :!:>'� 
Hail j o i n t ,  rl't'illing & \VemJRuer . . . . . . . . . . . .  fJ7-l, a:>.;: 
Hails, ro11s fur manufacture of, J.  �. �cu-

mUll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJ74, 2:!� 
Hailway crussing gatt', ll: C. \Y. �i(lg-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti7�, U2!) 
Railway, elevatt.'ll, J.  W. G Ollce . . . . . . . . . . . .  t.)7-1,�tH 
Railway switch, \V , "'hartoll , J1· . • • • . . . . . • •  fJ74 , a�'j 
ltailway system, electric, B. \V .  Tuckt·.', 

674 , I OiS to ijH, 110 
Railway vehiclps, apparatus f o r  preventing 

accidents to, H .  U n t iedt . . . . . . . . . . . . . . . 674, 2213 
Hakl', T.  J .  Pl'tcrt L . . . . . . . . . . . . . . . . . . . . . . .  ti i-:l , 2 1 u  
H a z o r  g u a r d ,  R. T.  Mure . . . . . . . . . . . . . . . . . . . ti7:J, l::)Hli 

Refrigerating apparatus, W. BUl'llS . . . . . . . . .  li7-:1,Ou4 
H.t'frigerating apparutus, \V . . 1. ��rallt'KI' • • • .  fJ {-:I , UuU 
RefrigeratOl', A. \\�. Lyda . . . . . . . . . . . . . . . . . .  ti73, S�H 
Refrigeratol', counter, J. P. N t·Ison (It a t .  . . .  li7a,021 
Rod mill, continuous, N a u  & Battprshy . . . . .  U74,U1 1 
Roofing cap or sh('�l, \V .  F.  H.ulH'rtson . . . . . . . li73,U6G 
Rotary ,,-'ngine, B ith'l & H ar tmau ll . . . . . . . . . .  U7a,002 
Rotary engine, rr.  C roston . . . . . . . . . . . , . . . . . .  G74,25r; 
Rotary engine, J. U. R. Lamsoll . . . . . . . . . . . .  ti74, 2BS 
Rotary steam ellgi llP , M. Junsson . . . . . . . . . . . li7�,Ur,u 
Rublwr goods, apparatus for nniting purts 

of ho\1ow India. H .  HauH' t . . . . . . . . . .  674,061 
Rubber goods, llHtllUftl c t u l'wg lhula, 11. 

Hamet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,982 
Safe, O. A. Wl'iS�ll'llhorn . . . . . . . . . . . . . . . . . . .  G74, 1 45 
Safe lock, automatic, J. n. Sp1·illg .- . . . . . . . . .  G7.J,O ·1:' 
Sampler, G. A .  Ovt'rstrom . . . . . . . . . ' . . . . . . . . .  674, 005 
Sash fastener, �'. Kumber . . . . . . . . . . . . . . . . . .  G7-1. 1 7 1  
Sash fasfen�l", c.  E. Lucke . . . . . . . . . . . . . . . . .  ij14.:101 
Sash lockt G. "' . MacKpuzit' . . . . . . . . . .. . . . . . G74,O(l;1 
Saws, stop fo" cut off. A.  W. MI\Il'II . . . . . . . .  fl74,27r. 
Scaffold, adjllstab .. • •  J .  C. D.  Ross . . . . . . . . . . 6n, nOll 
Scatrold brackpt, A. N. lIt'lst l'um . . . . . . . . . . .  tj74,OO;� 
Scalfold . .. ootlng. jo'. X. Kuhn . . . . . . . . . . . . . . . 674 . 1 70 
Screw cutting stock Slid die, g. TImm . . . . . .  674, 1 0;) 
Seal, snap. K J. Brooks . . . . . . . . . . . . . . . . . . . 67:l.9!lfl 
S�aIing macbiut', (mvf'lop, J. fr.  'VtlkillSUII . . . 674,0;)0 
SpaIing macbinp, f'llvelop, A. Heydrich . . . . . .  674,2-10 
Section gage for joists, columns, pte. ,  \Y .  

Dohm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674,261 
Sped huller, cleaner, and s(Oparatol', cottout ·C. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 350 
Seeder, hand, S. J. Simmons . . . . . . . . . . . . . . . . 614. 1 67 
Sewing books and ('�·t's on cards, machine 

to 1', Ii'. M .  JobnS(Hl . . . . . . . . . . . . . . . . . . . . . 674, 268 
Sewing machine cuttt-'l" device, buttonhole, 

W. N. Parkes . . . . . . . . . . . . . . . . . . . . . . . . . 674, 176 
Sewing macbinf>t hu rupss, S. Simon . . . . . . . . . 673,9:�0 
Shade adjustment, C.  W. Blackstone . . . . . . . . 674, �:n 
Sbaft coupling, �'. Shaw . . . . . . . . . . . . . . . . . . . . 674. 02� 
Sharpener, scissors or knift', C. C. Wallact' . .  67:�,m�:� 
Shears. Sf'f' �"oldIng shears. 
Shirt wa1sts and dresses i n  rplat1vp posi

tions, device for retaining, Cu rtpr & 
Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674 . l n5 

Shoe, J. N. SChWtllldpr . . . . . . . . . . . . . . . . . . . . . G74, 06S 
Sboe 0 .. boot stretch .... , �'. G. Pllbst . . . . . . . . . (;74.01 :: 
Silver, cleaning, B . ... . Arthur . . . . . . . . . . . . . .  H74, 2�H 
Sink garbage holding attachment, C. E. Cox . 674, 2fH 
Skate, rollf'r, J. ,.y. Pt�ase . . . . . . . . . . . . . . . . . , .  674, 096 
Skirt SIlI)pOl'tcr, E. L. Mayer . . . . . . . . . . . . . . . 674, 09 1  
Smoke consumer, J. W. Heaton . . . . . . . . . . . . .  674,3:37 
Snow plow, railway, W. E. Wilder . . . 674,329, 674, 330 
Sole edge trimmer, Maxwell & Angell . . . . . . .  674. 1 1 9  
Spectacles or eyeglasses, V .  R. Gates . . . . . . . 674. 20a 
SI)lttoon, H. J. Vogel . . . . . . . . . . . . . . . . . . . . . .  674. H:I 
Splint elllmp, E. M .  Lockwood . . . . . . . . . . . . . . 67:1,91 6 
Spoon, mpcliclnt', C. Langguth . . . . . . . . . . . . . . 67a, HflS 
Spout, ves"'I, A. A. Low . . . . . . . . . . . . . . . . . . . 67:1,9SIJ 
Steam boilt't· with feed water heater, 1\1. 

Jonsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,908 
Stf'om enghU', oscillatingt C.  H .  Monroe . . . .  674, 037 
Steam generator, water tube, F. H. A. von 

Str.lendorlf . . . . . . . . . . . . . . . . . . . . . . . . . . .  674. 102 
Stpam heat .. r, E. G. T. Coli ... . . . . . . . . . . . . . .  674.i!:i7 
Stippling machine, G .  Arnold . . . . . . . . . . . . . . . 614, 253 
Stoker, forced draft mechanical, 'r. & .J. 

. Vicars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674. 1 211 
Stovp, cooking, E. G. Get·mN· . . . . . . . . . . . . . . . 673,946 
Straightening and bending mne-hlue, G .  1. 

Alden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,991 Stringed instruments, adjustable . BOuml post 
for, J .  A. Gonld . . . . . . . . . . . . . . . . . . . . . . . . fln, M!l 

SUllshad£", buggy, Livt·suy & Boggs . . . . . . . . . . 673, 880 
Suspenders aud shil't waist attH<:hllll'lIt, R. 

B. Head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 230 
Swaging gold crowns, appUl'lltus for, Bl'ewer 

& Burfeind . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674,232 
Teeth, draw plate and stand for muklng 
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Threshing machine band cutter and feeder, 
J .  Lun. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674. 274 1 Tile and brick, ho\1ow, O. C. Pixie)· . .. . . . . . . . 674,0l.i 

Tile press, dovetailed. W. P. Me�ker . . . . . . .  674.035 
Tile section, P .  Semmer . . . . . . . . . . . . . . . . . . . .  674, 1 25 
Time recordert workman's, J. A. Demuth . . . .  674,2fY") 
Time schedule Indicator. C. H. Kellogg . . . . . 074, 032 
Tire Infiating apparatus, automatic, T. H .  

Anderson . . . . . . . . . . . .  t • • • • • • • • • • • • •  ' • • • •  674, 25 1  
T l r � ,  vehicle, jo ' .  A. Seiberling . . . . . . . . . . . . . .  674. 022 Tire, vehicle t raction, H. M. Du Bois . . . . . . .  674, 25fJ 
Tire. wbeel, W. J. Danlngburg . . . . . . . . . . . . . .  674,3a:l 
Tobacco package, F. Shields . . . . . . . . . . . . . . . . 674,025 
Tobacco pipe. D. J. G. Ferreira . . . . . . . . . . . . .  674, 2112 
Toe welgbt, G. L. Macey . . . . . . . . . . . . . . . . . . .  674. 242 
Torpedo holder and exploder, G. Baccl . . . . . . 6 . 4. 01\2 
Toy, M .  T. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . 6 1 4. �n:l 
Trains, df'vlce tor dpllvering orders to mov-

Ing. C. E. Murray . . . . . . . . . . . . . . . . . . . . . .  673. 88.3  
Transfer point holder, H. A. Houseman . . . . .  fl7;1.R7� 
Transom adjuster, P .  O. Anderson . . . . . . . . . . 674.071 
Trap. See Hog or cattle trap. 
Trombone, E. Harrison . . . . . . . . • . . . . . . . . . . . .  673. 98.'\ 
Truck, J. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . 674. 22� 
TrUCk, swing motton, J. Taylor . . . . . . . . . . . . .  674, 225 
Tt'llnk, W. J .  Carroll . . . . . . . . . . . . . . . . . . . . . . .  674,07t) 
Tube cutting machine, L. C. Palmer . . . . . . . .  674. :1 1 6  
Tube pile, J.  C. Nicklin . . . . . . . . . . . . . . . . . . .  674.004 
Tufting machine button holder, H .  R. Kuer-sten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67:l,987 
Tug and trace coupltng, halDe, O. A. Deall . . 674.25!) Turbine, steam. R. Hewson . . . . . . . . . . . . . . . . .  67:1,871 
Type matrix. P. T.  Dodge . . . . . . . . . . . . . . . . . . 674,080 
Typewriter, W. C . •  'arnum . . . . . . . . . . . . . . . . .  6n.981 
Typewriting machine. J. jo'elh<·1 . . . . . . . . . . . . . 674 . 3 1 2  
Umbrella runner, N! D. I ngram . . . . . . . . . . .  , .  674,()f)5 
Valve, G. A. Bronder . . . . . . . . . . . . . . . . . . . . . . 674. 293 
Valve and cyltnder cock, automatic relh:�f, F. 

Scbreldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674.041 
Valve, automatic retaining. J .  M. Hamm . . . .  074. 33!) 
Valve, cut off, J. F. Han . . . . . . . . . . . . . . . . . . . 674,2r,;; 
Valve, Busblng tank. O. R. Hess . . . . . . . . . . .  674.00 1 Valve, gate, J. Powell . . . . . . . . . . . . . . . . . . . . . .  67:l.n5 
Valve gear. J. �'. Hall . . . . . . . . . . . . . . . . . . . . . . 674. 266 
Valve gear, reversing. H. C. Clay . . . . . . . . . . .  673.8li9 
Valve operating mecbanlsm, jo'. W. Erick-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 674, l :1!i 
Valve or ball cock. G. B. Moore . . . . . . . . . . . . 674. 271l 
Valve. rotary , G. R. Elliott . . . . . . . . . . . . . . . . 074. 263 
Vapor bnrnpl", J. G. B�lllngf'r . . . . . . . . . . . . . . . · 674 . 1 (',1) 
Vt'gE"tablE" cutting machlnf', E. J. Lewis . . . . . (',74, 27:� 
Vehicle, J. Rey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  674, 3 1 8  Vebiclet m�chanfc.alIy propelI('(l, · .T .  B. Cum-

mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673,861 
Vending machln�. C. & G.  Mnork . . . . . . . . . . . . 673,884 Vending mac-hint', coin controIl('(I, T. S. 

Wheatcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R74,04H 
Veneer drier. A. S .  Nichol • . . . . . . . . . . . . . . . . .  674. :142 
Vessel, containing, R. L. Patterson . . . . . . . . . fl74,a05 Vltascope . T .  Armat . . . . . . . . . . . . . . . . . . . . . . . R7:1.!lf)2 
Wagon box, W. Schluter . . . . . . . . . . . . . . . . . . . 674.0Il!! Wagon brake, W. L. Post . . . . . . . . . . . . . . . . . .  674. 1 7� 
Wagon, dumping, R C. Stewart . . . . . . • . . . . . .  674,044 Wagon standard. W. K. Fraley . . . . . . . . . . . . . 6n. 867 
Waist. E. J.  Ryerson . . . . . . . . . . . . . . . . . . . . . . . 674. l In 
Washboard, jo'. Everts . . . . . . . . . . . . . . . . . . . . . . 673,866 

(Contmued on page Wi) 

I�!!��������:��;�; 
Works, Camden, N. J. THE ESTERBROOK STEEL PEN CO. 26 John SI., New York. 

PRESIDENT 
SIlSPENDER 

: The life. of a tire, ease of repair and 
its lasting qualities determine its worth. 

G & J Tires are made from the best 
quality of rubber. They are light enough 
to be resilient, strong enough to be dur
able, and easy riding, which insnres com
fort and safety. 

Catalogue at our Agent's or by mai!. 

o & J TIRE COMPANY, 
Indianapolis, Ind. 

See bow It works. Feel how comfortable it is. The only suspender that adjusts itself 
to every bend of the body. Trimmln¥.S will not rust. 
A void imitations. Get the genuine, with the word H President" on the huckles. Everypair guaranteed. For sale everywhere, or by mail 6Oc. 
C. A. EDGARTON MFG. 

COMPANY, 
Box 222, Shirley, Mass. 

CORK WALLS AND FLOORS 
��e!:r�I���t8 ��g���iJ'::a ��':c����f�� tt��dgu�rbYit ty, artistic beauty and economy. 

NON PAR E I L  COR K  
I s  water· proof, sound-proof IU'd 
�:���rggl� j ����i':�:�t�! tary toDd is exceJ]ent for decorative ceUinJ;ts Bnd walls and for the floors of houses, churches, schools, etc., and the <leeks of yacht�. etc. 
THE NONPARE IL CORK M'F'G CO. , Bridgeport, Conn, 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's rJse.-1'be utilization of 1 1 0  volt electric circultR for small furnace work. By N. Monroe Hopkins. 'rhi. valuahle article is accompanied by de· tailed working drawin�s 011 a large scale, and the fur. n8�e can be m:lde by aoy amateur who is versed In the use of t.ools. Tbis H.rticle is contained in SCIENTIFIC 

��E�l�t; itW':J'��o:),f'�rJa��:;, :�eY��kc�f;: or by any bookseller or newsdealer 

you. All sIzes 
R�me,lII i).',�li t, .. �� ,:��:!: for all..gpe_ 

catalu6ue. 
The CLEVELAND STONE CO. 
2d Floor. Wi l sh i re. C leveland , O. 

VEEDER ODOMETERS 
Showing Odometer and Oxtnres complete for carrla"e. 

Reads mU�8�
n:ef;::I�r:i�fyalr��;te ��t:·6gUrlng.: ' 

Att80hllble to any axles from l( to 1� Inches. 

F O R  G 

Carriages, Automobiles 
and all Vehicles. 

Wehrbt 6 0unce8, Price. Complete, $3.110. 

THE VEEDER MFG. 00. ,  
lliaker8 01 HARTFORD, CONN.  

Odometers, Cyclometers, 
Counters, Castings. 

Special Attach i ng Fixtures Made for Aulomollll ... 
12 page catalogue free. 

IMPERIAL FILTER I ARMATURE WINDING, RIGHT AND I Left Handed.-An Important )Japer for all amateurs. 17 
STYI E D O IlI ESTIC Il lustratlous. SCIENTIFIC AMERICAN SUPPLEMENT

, • , • • No. 1 1 311. price �O cents. F'or sale hy Munn & Co. ana 
One good feature Is Its IIhering sur- all newsdealers. Send for catalo;: ue. 
�:���r�i:1�:�:!i1�:�'d :gr�t�:��g� backed by ten years of .. know bow." Lust, but not l�ast. I s  its retail price from which we Quote liberal discount. 
to live SQ'ents. Write tor catalogue. 

IltI PERIA L F I L T ER CO .. 
1221 Wa.hllll!:ton Ave., St. Louis, Mo. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make. -By G. M. Hopkins. Description of a small eleotric motor devised and constructed witb a view to 88llisttog amateur� to make a motor which millht be driven with advant.age by a current derived from a h�l tt€ry. and wh Ich would b8·u� sufficient p(lwer. to operate H. toot 
���hW{t�nlt Ift:����� r�����ii��cr1� °8��1���;�%a�l:i:: 
l e A N  S UPPLEMENT. No. 6 4 1 .  p, ice 10 eents. '1'0 be 
lUld at this Office anrl from ail newsdp,alers. 

Fastest, Blmplest, bandlest, most practical and durable low-prtced calculatin" machine. No business �omplete without It. Aflds, Subtract •• Multiplles, Dlvides. Saves time. labor. money and qulckly pays for itself. 
!i�:�.es l���r��f' ���i:: !f��l������l;�d �Be;:��; !l99,999.999. Price $11,00, char�e. prepaid. Descriptive hooklet free. 

C. E. LOCKE M A N U FACTURING CO., 
25 Walnut Street, Kensett, la. 

Building Edition 
S(i�ntlnc Jlmtricall 

MONTHLY, $Z.IIO PER ANNUM, 
SINGLE NUMBERS, ZII CENTl!I. 

� � 
The BUII.DINO ElHTION for 1901 Is the handsomest 

magllZlne In the United States. It ha" many new and 
Important features. Send 25 cents fer the March 
number. and see the new departments. The ilfustra
tions and cover are more attractive than ever. Send 
for U .Are You About to BuDd ? "  and be convinced. 

NEW DEPARTMENTS, 
Monthly Comment. 

Interviews with Architects. 
N�w Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 

M U N N  &. C O . �  

Publ ishers, 361 Broadway, New York. 

WALRATH C A S  &. C A SO L I N E  
:EJN' G-:J:1V'E. 

From ' to 200 H. P. Made 'In one. two. three and four cylinder type. The gas engine tbat holds a volt meter as close ao an automatic steBID.enlrlne. 
A dapted to all power purposes. statl.-,na,·y 0" portable. and especlal1y well Quallfted for Alectrk lI.htlng Guaranteed to produce " IIrst-cl888 commerclal ll.ht without the aid of countArehafts or massi,,,, fly-wbeels. 
�t"Jci.�It�;�!.frp�':i'r�te��h=��I�t�� a�'i,'l,���I�� S),�II.?J:."�:�1:;g ���; 
Marinette Iron Works Mfg. Co" Marinette, Wis. , U .  S. A. 
G. F. WIlULEB, GeDetal Sale11 AlleUt. Cb1C11&O Qfllce. 301 FI8IIer B'ld' .. 

© 1901 SCIENTIFIC AMERICAN, INC.



The Search 
for Work 

The man who can do something 
better than anyone else doesn 't 
searc h for work. Emp]oyer8 
search for him. We teach the 
theory of engineering a.nd the  
trades to men already at  work. 
Thousands of our students have 
secnred a 

Salary-Raising 
Education 

i n  Mechanical. Electrical. Stenm, 
ghv�:Ui�t�y ����ftec��:��Pl��g� 
inWh!�g!i:i�j�;l\t!i��:8�nbject in 
which interested. 

International Correspondence S,hool., 
Box 942 • Seranton, Po. 

EVOLUTION OF THE AMERICAN LO-
comotive.- By Herbert 1'. \Valker. A valuable series 
by a member of the National Railway Museum Commit
tl'e. 'l'he locomotive from 1825 to date is described and 
illustrated by carpful drawings, !;!reut attention being 
glvpn to historical accuracy_ 2 1  illm;trations. SCI EN
Tn'Ie AMERl(,A� �tTPPLKMl:XT8 I l l '! ,  t l l :1. J I 1 , 1 .  
Pric>e 10 cents each, "Fur saJe by llunn & Co. and all 
new!:HJealers. 

E LECTRICAL E N G I N E E R I N G  
TAU G H T  B Y  MAIL .  

Write for our Free lIIustrated Book. 
.. CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
\\'t:' tt':U'h E lectrkal Ellglllt't'rill�, ElectriC Lighting, 

Elt:'dril- Rai l ways, :'.It't' hauicai Eugilll't'ring, Stl'am Eng'i
Ill't'l"itlg', :'.It'('hanical Drawillg', at your hOIll� by mal l .  
�l��:C�I!RIIC��-i���Gi�'Eiit'ixl�Ti�j,rifTE, Dept, A,  �40-2-l2 W. 23d St., New York. 

The Worcester 
Polytechnic Institute, 

WO RCESTER. llIASS. 
T. C. MENDEN H A L L ,  Ph. D  .. L L . D  .. Pres' t. 
Courses of study in Mechanical, Civil and Electrical 
:ri�
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Physics, and General and Industrial ChemIstry. �pecial 
facilities in Hydraulics. 2OJ-page catalogue, showing 
ap}J°lnJd����s j�UK! bKIA�S(WA LL�teil;:t·strar. 

tbt 600dytar Dttacbablt 
Pntumatic tirt--- • 

Hard to Puncture. 
Ea .. y to Repair. ,0 CREEP ING 

R IM CU-;T1NG or 
CEMENT 
TROUBLE 

� lVrite for Oatalogue 
a rld P'ti�es. 

All sizes from 28' I to 42" 

THE G O O DYEAR TIRE AN D R UBBER CO.  
A KRON, OHIO, U .  S .  A .  

Largest Tire Makers in the World.  

YO UR BICYCLE 
May need a new crank haneer or b�gber gear. We can 
furni!-lb crank hangers complete ';Vlth cup� and cones, 
to 1lt any wheel. Write ns for ful l mformatlOn. 
The Avery & Jenness Co. , 60 S. Canal St" Cnicago, I I I . 
BY-TH E-BYE, WHEN Y O U  B U Y  A BICYCLE 
be sme and Luy the best, and that means the 
BUFFALO K ING . 

either" R.'l.eer' 'or' ,!-' pel ·ial . " 
The " Queen" if! for a IIUly. � o  better built wheels (Ill 
fhe market-every rhler 
R.ttisfiefi. Thoroug.hly lip 
to liutl' in � 1 I 1 f,r()\'t'llll'nts. 
t.lll� p��������e
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l
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THE BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M.  Hammond. M..D. A val
Wible anu interesl iog paper in wbich the subject is ex-
�t�
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Tu be had at this office and from all newsdealers. 

T H E H U B  
will keel> you posted on 

Automobiles. 
At news stands 01' by mail, 

25 cents. Six months' 
subscription $1.00. 

'.I.'H I<} H UB .  
Room 6,  

24 Murray St. , New York. 

AUT()MOBI LE STEAM BOI LERS 
These Boilers are made of fire 

bux steel, which has a tensile 
strength of .'i5.000 pounds. A 
double butt strap seam is used. 
'l1he bottom end of sheJ1 is Hang
ed to take 1lat head . Thls flange 
also takes care of di:D'erence in 
expansion between shell and 
copper tubes. Each boiler i s  
tested to 600 pounds C. W. P.  
Can also furnish boilers with 
seamles� cold drawn shell. 

- - • EVERETT, MASS. -----------------------
ACETYLENE GAS AND CARBIDE OF 
Calcium.-AJl about the new il1uminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments. perf 01 med with it. A most valuable series 
of articles. giving in comulete form the partIculars of 
this bubject. Details of furn,1.ces for making thp carbide, 
�
a� generators, Jlasometers, burners, etc. Contained in 

1 �m�:'fWul'1�rl��'; II ��:
P
ff.¥��

T
j 0 r3�· 1 ���: 1 0 :1:i;  I.O :I�, 1 0i. "  1 06 •• 1 01 1 ,  1 f17�. 1t)8�. 

} ���: ll�";�b ����l JNt�'.�'o��t,d 1 ���: JJ��·1o 
cents each, by mail. from thi� office. and all newsdealers. 

�T ELES C O P E \ o c c , __ C A T " l. O G U �  
W. & D .  M O  G [ yo 

B A Y O N N E  C I T Y N , ' 

, ( ieu tifi( jmeti(ltt. 335 
\Vashiug' muehillt', C. H. Crofford . • . . . . • . . • •  674, ] :1·4 
"rushing' lllu('li iIl t ' , \Y . N. & l�'. Rpttillgpr . . . , 67.j , � 1 7  
'Vat" I' eloSl 't Hushin,!; dl'vicl', "'ilsoll & 

,,'ulkl ' l' . . . . . . . . . . , . . . . .  , . . . . . . . . . . . . . .  U74, :;-4S 
\Yatt'L' l'lmwt seat, B. 1\1 . •  lorah·moll . . . . . . . . . ti7.J. , l Hti 
\\'atl 'l' or b,nil'uulie t'ugi IH', .\. Lpgg . . . . . . . . . (Ha, H l -l  
"'u t�'.l�SS��� l'i�:·.iI:� . . ��)�)�.

l'�.
t�I�: . .  �' . . ��' . . �): . .  (��. ti7.J. , 142 

'Vat" l' purif,riug a! )lJUl'utns, F. E. Ba('h-
luau . . .  , . . .  , . . .  , . . . . . . . . . . . . . . . . . . . . .  , (;74 , 1 ;;:; 

\Vuh'l' purifying ap{)uratns, uirty. 11 .  
Hh'llseh . . . . . . . . . . . . . . . . . . . . . . . .  U7-t-, O l H, H7.J., t) 1 7  

"�aVt� POW('l', dl'vicl' for utilizing, �I . 0('11 l'l' . . ti7-l, OO::! 
,,'l'utllt'l' stL·ill. H. P. Bl'iekpl' . . . . . . . . . . . . . . . ti7-l, l �.r{ 
\Yell dt.'vi(·l', (trivl', �\ 1l1'1l & Uruw . . ' . . . . . . . . •  H7-!, l m  
\Vimli llg apparatus, thread, F.  Cn'p, Hr . .  , . .  G74, 1 1 -l  
\\, illUillg' tbl'PUU and apparatus tlwl'efol', I,'. 

l�l't·t·, Sr . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . G74 ,078 
\Vinumil l ,  A.. M. Spl'iugPl' . . . . . . . . . . . . . . . . . .  674 ,0-12 
\Vindrnil l ,  J. Stein . . . . . . . . . . . . . . . . . . . . . . . . .  674, 1 0U 
\Yil'l� fahric ill to lIurrow strips, tool for ('u t-

tillg kllittpd, C. gdgt' . .  , . . . . . . . . . . . . . . .  674,05G 
\Vire strptebpl', U .  McGpol'gt' . . . . . , . . . . . . . . .  674, 24·1 
\Vil'c tightPlH:'I', it. B. May . . . . . . . . . . .  , . . . . . 674,243 
\YOYPII faul'ie, I. E. Palllwl' . . . . . . . . . . . . . . . .  674,138 
"�I'Pll('h . S(,p Chain ",rpnch. 
Wrt-'llcb and dump, .J .  :\lcXlltt . . . . . . . . . . . . . .  674,278 
Yoke celltpr, npck, J.  Zieglt-'r . • . . . . . . . . . . . . .  674 , 1 50 

DESIGN S . 
Bpdstpud bpad, T. :\-1. Fal'lt�y . . . . . . . . . . . . . . .  . 
BpIt fahric, d 1'P8s, J. Riegt-'huull . . . . . . . . . . . . .  . 
Hook or papPI' cuttl'l', O. CollPll . . . . . . . . . . . . .  . 

����!;;�t�O���·�:iIP��: {��·8� 
.
.
. i�: (::;l;;I;I;t:li : : : : : : : :  

(:aul, � .  l)u Brul . . . . . .  , . . . . . . . . . . . . . . . . . . .  . 
('an eI()�u)'(', H. & C. Trt'thawu.'· . . . . . . . . . . . .  . 
( 'ha i l' fl'Ulllt ' , "' . .  J. H.ohillsun . . . . .  , . . . . . . . . .  . 
(,hppsl', N. Hirnoll . . . . .  , . . . . . . .  , . . .  , . . .  :�-1 , 5 1 n ,  
EllgitH' framp, duplpx stpum, C .  (' . 'VOl'thil lg"-

ton . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . . . . . . . .  . 
Insulating hloek for plt·('trie lump:;;, I. B. 

Hro,vll . . . . . .  , . . . . . . . . . . .  : . . . . . . . . . . . . .  . 
Lam}), hydrol'ul'holl, .J . \Y. llc('rt'Il . . . . . . . . . .  . 
llantlt� hohh'r, )1. A. IIt'illlUllll . . .  , . . . . . . . . . . 
:\lat{'h saft', E. L. Corum . . . . . .  , . . .  , . . . , . . .  , . 
)leasul'illg instrumpllt�, easp for plpctl'ical, 

lo'. '\.T . !tullpl' . . . . . . . . . . . . . . . . . .  , . . . . . . . . 
Pillow or cushion top, H, H{'haup . . . . . . . . . . .  . 
Pump casing, C. C. 'Yol'thington . . . . . . . . . .  " .  
Rangp, gas ('ooking, J.  StoPl'tzenhuch . .  :H ,:106, 
Recpptaclt·, L. C. S('hOllPmall . . . . . . . . . . . . . . .  . 
Shadf' rollpr holdpr, A . . J. )JcGphpt� . . . . . . . . .  . 
Tablt-', E. L. Salom . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wallie iron framp, M. Griswolc1 , .Tr . . . . • . . . • . .  
Wagon body, J .  E.  Cochram· . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 

34,512 
�4,51 S 
:�-t,-1tHj 
:l�,4!l�) 
a-t ,[)()9 
a-t,5 1 ;� 
:�-:l, !)() , )  
:�-t , r. l l 
:�4, G20 

acl, 5 1 5  

:H,[)n�� 
a-1 , 5o.J 
a4,50-! 
34,-1H7 

:H, r)O� 
3-1, 5 1 7  
;>4, f) I -J.  
��4,G07 
3�, 49S 
34,[>0 1 
34, 510 
:l4,5()!l 
34,510 

Alf', l\Jassac>hnsptts BrpwPl'ips Co . .  , . . .  , . . . . . .  36, 408 
Boots awl shops, IJ .. sllo)· .. rs :';ho .. l'o . . . . . . . . . . :16, 40:1 
Buttt'l', Elgin Huttpl' ( '0 • • . • . . . . •  , . • • • • • • • • • •  :m, 4 1 1  
Candit's, t'ough drops, alld pxtl'acts, \Y. '1'. 

Brogdpll . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  30, 4 1 () 
Candles and stparic a(' id, ,Yo & 1-1. 'Yalkt 'r . . .  aO,-11 4 
CUl'tridgpR, \Yin('hpstpl' R"}JPuting Arllls Co . . .  :W, 42G 
Cigars, �apgpl' & �OIl S ,  • • • • • • • • • • • • • • • • • • • • • •  :m, 407 
Comhs, hairpins, urllshps, and buttons, R. S. 

t5. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :16, �99 
Cosmptic and soap, �>'lvun Toilet Co . . . . . . . . .  aG,41 G  
EXl:'rl'isP l's, lJUllpys, Alexander \Yhitpl.,\' ( In-

corporated ) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :36,431 
Firt-'a l'IIlS and ammunition, 'Yinchestt'l' Rp-

pputing Arms Co . . . . . . . . . . .  · . . . . . . . :Ul,421 , 36, 422 
Firearms and ammunition, cprtain llHlllPU, 

'Villchest<�r Repenting Arllls Co . . . , , . . . . .  36, 423 
!'-"il'earms, ordnance, ammunition, cartridge 

implpmpnts, gun attachuH'nts, and gun 
gl'past-', Winchpstpr Rpf)t-'atillg Arms Co . . .  36, 42-1 

Gas lightt-'I's, plectrie, A. J. Mursehall . . . . . . . .  36,-129 
Insulating mute-rials for plt'ctl'i('al purposps, 

�Iarshall Broth .. rs . . . . . . . . . . . . . . . . . . . . . . .  36,4:10 
Lpathpr, glazed kid, C. Baird & Co . . . . . . . . . . .  a6,40-1 
Lputhpl', imitation, A. Ht'J'zog . . . . . . . . . . . . . . .  a6, 40G 
Logs and lumher, Saxton & Co . . . . . . . . . . . . . . . a6,-1:�4 
�lpdical eompoUlHls, cPl'taill naulPd, H .  Barr . .  3{;,417 
MpdiciIws, certain IHtmpd pl'oprie-tury, L. 

LUl'it ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�6, 41 8 
:\Iolassps, \Y. So !\Old'ann . . . . . . . . . . . . . . . . . . . . . a n , · n o  
OilltuH'nt ,  Pal'acamph Co . . . . . . . . . . . . . . . . . . . .  :�(i,421) 
Ricl' and l'iN' products, Orme & �utton Rh'p 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :16,413 
Roht's and iJlallkt'ts, J.  Capps & Hons . . .  , . . . .  , aO,401 
Salad dl't'ssing, SIII'ag-up, ,,'al'llPr & Co . . . . . .  , 3G,4 12 
Slwlls and cal'tridgt.·s, shot, Winchpstpl' Rp-

peating Arms Co . . . . . . . . . . . . . . . . . . . . . . . .  :16, 426 
Silks, Bopsstleck, Brof'st'l & Co . . . . . . . . . . . . .  , .  36,400 
�mall arms and ammunition, "Tinchestpr R('-

peating Arms Co . . . . . . . . . . . . . . . . . . . . . . . .  36, 42'i 
Sugar, S. N. Long Syrup Co . . . . . . . . . . . . . . . . .  �6,409 
Tie fastpnf'rs, E .  Currie . . . . . .  , . .  " . . . . . . . . . .  36,398 
TirE'S, l'ubbPl·,. Kplly Springtit'ld HubuPl' Tirt' 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 432 
Tonic and l't.'storativl', antituberculous, Schief-

felin & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 4 1 9  
Torcb of high candle power, coal oi l ,  \V. 

Macleod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,428 
Vehiclps, splf propellt'd, Searchmont Motor 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36, 43H 
Wall cov(·rings, cPl'tain nampd, J. N. "riggin . 36, 406 
Waterproof faiJrlc, '1'. A. Shaw & Co . . . . . . . . . 36,402 

LABELS , 
"Acorn Pure Food ," for food products, Jones 

Dry Goods Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,376 
"Bloomdyp, " for paints, dyps, and inks, 
· ·cal�;�t¥�i;rc,�

r
io?(� ·b�ir· t;)�li�: 'C�il��,i ' T��i� 8,369 

Hair }1�ood Co . . . . . . . .  , . . . . . . . . . . . . . . . . • . .  8,384 
" DohpI'ty , "  for tf!Illlis I'Hckpts, fo�. L. Slazen-

get" • • . . . . • . . . . . . . . . . . • . . • • . • . . • . . . . • . . • .  8,386 
"Dr. L. N. Manrot's Uf'COnstl'llctive Tablpts, " 

for a IH·OIH·it·ta-ry Ulpdicille-, COil' & 
Math"ws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,382 

"Gans' Hungarian BlaekhN'I'Y and Jamaica 
GingPl' ." for a mpdicinal ueveragp, A. 
Gans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·8 ,381 

HHaller' s Normandy Cocktails, " for cocktails, 
t5. P. Haller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,37tl 

"Hiawatha, " for canned goods, A. von Cotz-
hausPll . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  8,371 

"Lily Brand ,"  for white limp, Rogers White 
Limp Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,361 

"Luck." , "  for sonp, I'�ntPl'IH'iSt' Soap 'Yorks . . . .  8,370 
"Nokomis, " for c>alllwd goods, A. von Cotz-

haust'll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 372 
"Slazpn�pr 's Sc>rpw Sockpt , ' ,  for golf duhs, }1�. 

L. Slazpugpr . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . .  8, 385 
"Tahh·t Pilp ( '11I'P ,"  for a U1pdiC'illP, M. Pptpr-

SI'Il • • • • • • • • • . •  : • • • • • • • • • • • • • • • • • • • • • • • • •  8, 38·1 
" Tor{'h Blaf'k or Commpl'cial BlaC'k , " for color-

ing (,PDlPnt, pt{' . ,  L. Martin Co . . . . . . . . . . . .  8,368 
"Tur�lu-tn-tn, " fot' a carhonatpd hpvpragp, 

Jung Brewing Co . . . . . . . . . . . . . . . . . . . . . . . . . 8,380 
""T. H, Crpasp." ' s  Poultry Food ,"  for n poul-

try food, \V. H. Crt'asp�' . . . . . . . . . . . . . . . . . .  8,378 
"'Vahasso, " for call1lPd goods, A. von Cotz-

hausf'n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,37;{ 
"Wampum," for cannf'-d goods, A. von Cotz-

hansf'n • . . . • . . . . . . . . . . . . . . . . . • . . . . . .  , . . . . 8,374 
"Wawa ,"  for canne-d goods, A. von Cotz-

hausf'n . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  8, 375 
"\Vhpat Hparts, " for hrf'akfast food, Whf'at 

Heart Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,377 

PRINTS. 
"Bpll Brand ,"  for gingPI' alf', L. Hlllf'mann . . . . .  339 
Hl<�ol'd Autnmatif' BoilPI' (,lpalwl', " for hotIf'r 

Clpanpr�, n. R . •  ;"ol'd . . . .  , . . . . . . . . . . . .  :l·U to 344 
" Has No Bqual, "  for ('olHlt'nRP<l milk, Borclf'n's 

COI}(h�nspd Milk Co . . • . . . . • . . • . . . • . . . . . . . . . .  340 

A printed copy of the specification and drawing of 
any patpnt in thp forp.2'oing list, or an." patf'nt in 
print i ssllPd since 1 86:l, will bf'" fUl'nishpd from 
this office for 10 <'ents. In ordpring plpasp state 
thp namp and numhpl' of tbp patpnt dpsirf'd, and 
rpmit to Munp & Co. , 361 Broadway, Npw York. 

Canadian patents may now bf' obtained by thp in� 
vpntors for any of thf' invf'ntions named in the tore
going list, providf'd thf'Y are simple. 1\t a cost (If 
$45 each. If complicated the COOt will be a little 
morp. For lull instructions address Munn & Co., 

1 361 Broadway, New York. Other foreign patents ilIay alao be obtained. 

NTLE M E N : - The GOODFORM Trousers 
H anger is made of fine, specially rolled spring 
steel,  heavily nickel-plated 
on copper. The parts in  . 
contact with the fabric are 

wide and the edges rounded. I t  operates auto· 
matically. " Y ou press the button,"  and the 
keeper does the rest. Sample by mai l ,  3 � C . ; 

"3 for $I .o0i.. 6 and a closet loop, $2.CO, A l l  express 
prepaid.  I bis is wbat you want if you want tbe best. 

Sold by H:lrdware and Furnishi:Ig stores, or prepaiJ for the price. Remit to the maker. 
C�XC.A.c;;,..C> FC>El.DII: CC>_ . Dept. 1!l4 La Slllle St., C�X<3..A.<3.C> 

EUROPEAN PATENTS FOR SALE. I w A�l!Dp!i��l;;
C
�m

C
�:-�ell� �:,Nf!�l1��a' 

PortsmoutR, N. H., June 4, l!l\Jl, for electrician at $1,200 
per annum. '1'he examination will be open to all comers 
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must be delivered to hIm on or before Monday, June 3. I own the European rig-hts-Fl'IUwe. ' : ermallv awl Belg-illlll-O( a IIse- No application received after that date win be conl'llder ful alld (·heap kit("heu utensil that will sel l at Si/.!'ht. It is It Pot all , l Pan ed. Each appl icant will state in his apP1i(>,ation bi� �craper. so l"()lI�lrllcte!l that it 1":1lI he h:mdle!l at either en!l , for s!'rapil J� name. age, residence, citizen�hip, present. occupati :)n out l ,ot�, pan:-i. l'ul 'lm:mls, spoons. t'tt- .• whether of slillare or ronnd 'lhal'e. ( stati l lG!" :shop ano position therein )  and previous em .. :1\:l��I�f\��rl
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ty, and skill and experience 

I �'. W. HACKET'I', Acting Secretary of the Navy. 
I NSTANTANEOUS. ACCURATE. , I CE MACHINES. Corliss EnKines-,_ Brewer.' 

Reckons for H ours, Days and Weeks at rates an!i, B\,ulers �achinery. �'HE VIIlTIjlR 
from $1 to $25 per wee : ,  and 2c. to 40c. per hour. , . M il t;.. CO., B99 ClInton Street, Milwaukee. WIS. 
Prevents deluy and errors. I NEW "ORK SHOPPING by  a re.ponsible ani! 

Needed i n Every Estab l i shment Emp loyi ng He lp . ' experienced lady. Send for circular. 
. I M R �. LORD, 53 West 24th �treet, New York City . 

(}$1�
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.
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-108,PltI(es. Sent postage paid on receipt 

KERN & JOB, Pnbs .. SHAilIOKIN, PA. 

50 Y E A R S '  
E X P E R I ENC E  

Anyolle sel l l i ing" I t  sketch and descri ption mny 
quickly ascert.llin our opmion free whether an 
inVellf,ioll 18 probably patentable. Commun iC'R
tions st.nctlv contldential. Handbook on Patents 
sent free. <ildest agency for 8ecuri l l� patents. 

PIHents taken through MUll!! &- Co. receive 
special notice. without charge. in the 

SCitntific Rmtrican. 
A handsomely iJ lustrated weekly. Largest cir-
����
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MUNN & CO , 36 1 Broadwat, New York 
Branch Office. 625 F St .. Washington, D. C. 

This lubricant reduces the 
chance of breakage. prevents 
much delay, is not atlected by 
heat or co d, by aci .is or a1kalis. 
It is sold regularly wberever 
once tried. \tYrite for book'et. 

JOSEPH DI XON C R U C I R L E  CO. 

Jersey City, N. S. 

.��� ) TYPE W H EE L S. MODELS &..EXPERIMENTA L WORK. 8MALLMM:HINERY �1"VFlT 'f:5 &. ETC. NEW 10 aTE�CIL WORKS 100 "AS5AU 8! N.Y. 

MODELS & E X P E R I M E N T A L  W OR K .  
Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bldg., Frank l in Square, New York, 

Experimental & Model Work 
Cir. &: "d" ice free. Wm. Hardam & Son.45-51 ROBe St.,N.Y. 

MODELS!CHICAGO M O D E L  WORKS 
'79 E. MADISON S T  CHICAGO IL L ESTABLISHED 1867 w P I � r  � O R  C A TA C " u r  O F"  W10£L S l.- P P'U E S  

NOVElTIES & PATENTED ART I CLES  
Manufactured b y  Contract. Punching- Dies, Special Ma
chinery. E. Konigslow & Bro., 181 �eneca St . •  Cleveland,O. �7 5 Month and Expenses; no expertenc" 

]\ . 
needed ; pOSition permanent ; self-seller I ,.. • P"F.A!'lF. MFo. Co . . Ft t n t.'n to-CincinnatI. O. 

REVERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine for boats. IllUf!!trations 
Showing detai ls. Contained in SCIENTU' IC AMERICAN 
SUPPLEMENT, No, 1 1 .58. Price 10 cents, by mail, from 
this office. and from ail newsdealers. 

D 'AMO U R  & Ll TLEDAlE MACH INE CO .  1 3 0  W O  T H  5 T. N E.W Y O RK .  

I N V E N T I O N S  P E R F E CT E D. 
Accu rate Mode l and Tool Work. Write for Circu lar. 
PARSELL & WEED, 129- 13 1 West 31st St., New York. 

V O LN EY W ,  MASON & CO" 

F riction Pu l I eys, C lutches & Elevators 
PROV I D E N C E , R .  I .  

With regard to 
PA N-AMERICAN 
A CCOllIMODATION 

HOTE L 
, .". Magical Apparatus. �� Grand End of Centu'1," Catalogue, just out, FO R N ES over · I OU  eng-ravings, 25c. Parlor rricks Catalo�ue, free. 
MAR'l'lNKA & co. Mfrs., 400 Sixth Ave., New York. Court & Penrl Sts., Buffalo, �. Y. 
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Guide. 
Fraser & Thompson, Proprietors 

A FOLDING CAMERA. - WORKING 
Drawings sbowinJl how to build a fold in!! ca�era. A 
practical paper by an amateur for amateurs. 4 l l l�st ra .. 
tions. Contained in SUPPLEl\U}NT 1 U".t 1 .  Prlce 10 
cents For �ale by Munn & Co. and aU newsdealers. 

DAYS FREE TRIAL 
flhlp our wheels anywhere o n  up· 

without a cent deposit and allow 
free trial. You take absolutely 
in ordering from us. 
.::!t��S $IOto$18 

L"'$7to$12 
)) W 
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to lev $12.00 to run sewing- machine, ceilin'l fan, 
.. etc. Adjust and tighten belt by motor. 
� A. ROSENBERG CO , Balt imore, Md . ,U .S .A . 

S T A T  L E R '  S Am:t;�l:,·
an H O T E L 

The Largest in the World. Send for map of 
city and Expo�itlOn grounds, also folder telling bow to 
�A VE llH.NEY and secure accommodations. 

I

F, C. STATLER, Prop. j Statler's Hotel, at Exposition. 
Buff'Blo. N. Y. l Statler's Restaurant, EJhcott Sq. 

, D L H O L D E N  , R EAL E. STAT E. 1 R U ST B LDG  P11 ILA , P A  

RSEGEALED ICE MACH I NES 
S E E.  fi R S T  PA E. S (  un f l C  A M E R I C AN S E. P T  2 1 8 S '3  

ELE elR I  C FO  U NlA I N  S E LECTR I� �O'0���I�T&°tllpP LY CO, 
1 1 2 0  R E A L  ESTATE T R U S T  B L D G . ,  • 

P H I LA D E L P H I A , P A . 

? ? ? 
• • • 

What Do You Want To Buy? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in A.NY line of business. 
Novelties. Special Tools, Machinery. Equipments; New Patent LABOR SAVING DEVICE'S. 
MUNN 6t CO • • PubUsbera of tbe SCIENTIFIC AMll�ICAN, 36 1 BROADWAY. NEW YO�K. 

© 1901 SCIENTIFIC AMERICAN, INC.



O N E  TEST 
P R OVES IT B EST 

I n  ease o f  handling, siIilpl1c1ty of cor.trol. solidity of 
construction, ele
f( a n t  appearance 
and careful at.ten
tion to every detaU 
the 

WINTON 
M OTOR 

CAR RIAGE 
Is easily first .. nd 
b e s t  .. mong th e 
r .. pld ly Increasing 

PRICE $ 1 ,200. fami ly of Automo-
biles. It combines strength,.

speed an d s .. fety. Costs 
.. bout J.i!-cent " mUe to run. Hydro-Carbon system, 

THE WINTON MOTOR CARRIAGE CO" 
486 Belden Street, Clevel .. nd, Ohio. U. S. A. 

EASTERN DEPOT, 150-152 East 58th Street, New York. 

GET A RUNNING GEaR and 
BUILD YOUR OWN 

A U T O M O B I L E 
We make two 

styles, solid rub
ber or pneum .. tlc 
t i r e s ,  complete 
with sprlDj[S and 
wood wheels. 

The Brecht Automobi le  Co. , 1206 Cau AV.,St.Louls,Mo. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This " built-ul? " laboratory 
balance will weigh up to ODe pound and wIll turn with a 
quarter of a postage stamp. The b .. lance can be made 
by .. ny am .. teur skilled in the use of tools, aud It will 
work 8S well 88 a. 1126 balance. The article is accom
panied by detailed working d ra.wings showing various 
stages of the work. This article is cont .. lned In SCIEN. 
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84, Prlce 10 
cents. For s .. le by MUNN & Co., 361 Broadw .. y, New 
York City, or any bookseller or newsdealer. 

CHARTER ENG INE 
USED ::YA:';-AbENE 

FOR ANY P U R POSE 
FUEL-G .. sollne, G .. s, Dlstill .. te 

Stationaries. Portables, Engi nes and 
P u m ps, Holsters Send flY/' OatalogUe and TesU11WIlItals. 

or St .. te Your Power Needs 
CHARTER GAS E N G I N E  CO., Box 148 , STERLING.  ILL. 

P AT E E 

The most successful 
�otorC$�Jg 

��o�s ��';J n�:3Ti, a':AI��e
it:rlull"t�,Jtu ;�u..��e� 

�:�� 0[lb�\1��e M��lD�ef�el\r1JI�� �raran-
PATEE BICYCLE CO., • Indianapo l is,  I nd. ,  U. S. A. 
•••••••••••••••••••••••••••• 

I N S I D E  M ICROM ETER. 
For close 
Internal 
measure
ments. 
Reads in thousandth s. Capacity 2� In. to 10 In., 
with five rods. Price $�.OO. II:'r' Oatalogue of Ff;ne, Tools free. 

STARRETT f.'?ia, Atho l  

HOLD THE WIRE 
and take anI. number of kinks ont of It, cut It In .. ny re�tl�:r..�tt� s-IOng or short, straightening It perfectly 

LONG·CUT AUTOMATIC 
W I R E·STRAI G H T E N I N G  
ANO C U TTING MAC H I N E .  
Straightens and cuts from 
the coil at tbe rate of 120 
teet per minute. 

F. B. S H U S T E R  CO • •  
Formerly JOHN AM &: SoNS, 

New Haven .  Conn., U .S.A. 
Established 11l68. Incorpor .. ted 1898. 

DYKE'S F L O .4. T  FEED 

It 
CAR B U R ETT E R .  

Throttles your engine a s  elfectlvely as a 
steam engirie. No smoke, no odor, no ex· 
tras necessary. G u .. ranteed. Send flY/' book
Irt. A, L. Dyke ... Llnmur Bldg .. St. Louis. 

Autom.oblle Yal'ta and Supplles. 

Bristol 's Patent Steel Belt Lacing. 
�J �g'..rleS!rl��ea���t 
Fastenl� For all kinds 

�fes s��nf,:"". 
Sam

Tne gristol CO, 
Wat6rbury Oonn. 

J ,ieutifit jmeritJu. 

ELECTRIC VICTORIA. 

FORTY MILES ON I ONE CHARGE OF 

BATTERIES. 

I n  Sixth Year o f  Successful Service. 

IMPROVED 1901 MODELS 
At Moderate Prices, For �eady Delivery. 

Reliability, Simplicity, Cleanliness. 
Send for 1901 Illnstrated Catalogue and Revised Price List. 

ELECTRIC VEHICLE CO., H)() BROADWAY, NEW YORK. 

partford TgDBwntBrs 

MAY 25, 1 90 1 .  

"KODAK" 
Stands for all 
that is 'Best in 
'Pho tography 

To the perfection of Kodak 

construction, to the perfec

tion of the Kodak mechan. 

;,sm, to the perfection of 

the Kodak lenses, is due the 

(5 riumph of K odakery 

All Kodaks Load in Daylight with our Transparent 

Film Cartridges. Several styles use either films or 

plates. Sixty-rour page catalogue, describing them 

in detail, free at the Kodak dealers or by mail. 

EASTMAN KODAK CO. 
Rochester, N.  Y • .;f. �\.'\� �\�\ P R I C E  

�� ... � ��.� .;f. $60.00 PATENTS PROTECTED . 
AGAINST INFRINGERS. 

S H I FT KEY. 

Hartford No,  2-Full Keyboard, 
Hartford No. 4-Single Keyboard. 

Dr Catalogues on appl-icatfon. 

The Hartford Typewriter Co. 
472 Capitol Ave. ,  Hartford , Conn. 

Dealers and Manufacturers of 
Patented Articles Protected 

against dangerous litigation at n 
nominal cost. 

Also Copyrights and Trademarks. 
Booklet on appllcBilon. 

PATENT TITLE & G U ARAIH E E  C O .  
Capital 1500,000.00. 

Tele"hone, 5633 Cortl .. ndt. 1 60 Broadway, New York. 

(VIE W OF TRAIN BEARING FOUR TEEN GRIFFIN MILLS TO lOLA CEMENT CO.) 

MOST SATISFACTORY AN D ECONOMICAL." 
lOLA PORTLAND CEMENT COMPANY. 

BRADLEY PULVERIZER CO., Boston, Mass. 
DETROIT, MICH., Oct. 16, 19oo. 

Gentlemen : - Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
!dills in our plant. Th� writer has I�ad a l�Tg� experience w,ith most kinds of gri�ding J?lac,hinery, apd is prepared to say that for grind. 
lng Portland cement chnker the Grlffin Mill iS the most satisfactory and economical gnndmg rnachme on the market. 
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each per hour. Yours truly, lOLA PORTLAND C E M E NT CO., 

(Sgd.) Per ]OH" T. HOLMES, Managing Direct"". 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

TH E B RADLEY P U LVER I Z ER CO., BOSTO N. 

rI" B R A K E .  M.. OR, ft o wC O A S T E R 
. ' . ATS ANY CYCLE. I 0 0 , 0 0 0  I N  U S E  • ADDS PLEASURE AND SAFETY- A LL DEALERS SELL THEM • 

RIDE;;E�����f!q�.l OrtLY 35. ECLIPSE MANUFACTURING C�, E���A�N.Y. 

STYLE 0003. VICTORIA TOP. 

Note Change 

Executive Offices from 
1 1  BROADWAY 

NEW YO�K 

to ( EAST 42d STREET 
We are now occupying ent! re 9th and 10th floors of 

TRANSIT BUILDING. 
Write ft»' printed matter an4 .tl/ormatlon. 

T H E  

u £ocomo!Ji/e""'
COMPANY OF AMERICA, 

7 East 42d Street, New York. 

VV A T C H E S ! 
No advertisement can properly portray 

�a�c��s�i�h':,�e�: IYr�.:i���d \� g:. 
BLUE BOOK showi ng Ladles' Watches 

In all metals and exquisite enamels ; 
our 

RED BOOK showIng Men's and Boys' 
Watches 

with up-to-date .. ttractlTe designs. 
Blne or Red Book sent on appl ication. 

T H E  N E W  E N C L A N D  WATCH CO. I 
37 & 39 Malden Lane. 1f9 State Street, 

New York City. Chicago. 
Spreckels Building, San Francisco. 

CRUDE ASB ESTOS 
AN D ASB E STOS F I B R E  

M I N E S  and WORKS, 

THETFO R D ,  P. n. CANADA. 
R. H .  MARTIN,  

OFFICE, ST. PAU L BUILDING, 
220 B'way, New York. & CASTINGS AND WORKING DRAWINGS 

of a light fiOO lb. A utomobtle, Can be bunt on a 12" lathe for less than UOO. We supply castings 
of motors separately. Gasoline enllines from 3 " to 10 h. p. SI'JIUi stamp for catalog. A. L. D ke, ' Linmur Bldg .. St. Louis, Mo. Originator 01 the 
first Automobile Supply Co. In the world. 

.. i i :;:1;,.J· i .11. J: I .,:t " 
(s the highest class Acetylene Gas Burner. All Lava 
Tips. A new ar!rand burner $2.50- hlllrhest candle pow· 

�l'rl�;l'tfA'ii: ii�1d�s88�d�6'�rt!���;:.
dTenn., u. S. A. 

S I All varietles at lowe_t prIces. Rest Railroad 
Track and W on or Stock Scales mad", ca 8S Also 11m usef� artiCles, Including Safes, Se� Machines, Bicycles, Tools. etc:. S ..... 

Money. List8 Free. CHICA GO SCA LE CO .. ChIClll/O. Ill. 

J ESSO P 'S S T E E LTHs\Vr 
f O R  T O O L S ,  S AW S  E TC 

WI!! J E S S O P  & S O N S  L �  91 J O H N  ST N E VI  Y O R K  

© 1901 SCIENTIFIC AMERICAN, INC.




