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THE METRIC SYSTEM IN GONGRESS. "a

Now that the House Committee in charge of the
bill to substitute the metric system in place of our pre-
sent system of weights and measures has decided to
make a favorable report, the chancees of our having to
think and talk in terms of meters and kilogrammes be-
coine very real. The arguments in favor of’ the metrie
systemn are so many, so reasonable, and so well’ kuown
that it is not necessary to reiterate them now. Apart
from the saving® of ‘tilne and labor among ourselves,
there is the commercial advantage which will be gained
by abolishing a systelu of weights and wéasures which
seriously hampers us in” our trade wlth almost all the
foreign nations, and part' ularly with the Latin-
American republics. The Envﬁsh :speaking races
stand alone in the ase of the old and larvely discredited
systein ;
in »mgm}facture and commerce, and have the power, if
they wish, to perpetuate for many a decade to come a
confessedly clumsy and antiquated system, every argu-
ment of utility and convenience calls for the substitu-
tion of a decimal system, which, by long use, has
proved its all-round superiority.

It is scarcely likely, however, that such a change
will be made during the present Congress, and the
probability of the bill's becoming a law would be
greatly increased if the other great branch of the Eng-
lish-speaking race could be induced to make the
change simultaneously with this country.. The agita-
tion in favor of the metric system is as strong, possibly
stronger, in Great Britain than it is here, and in view
of the close trade relations and the enormous volume
of business between the two countues it is well worth
considéring whether” an attempt at concerted, or
rather simultaneous, adoptlon of *the metrlc system
would not be advisable.

- or~— . ¢

BOSTON AND THE ‘‘AMERICA” CUP.

Every one who is interested in the coming ‘‘America”
cup contest was pleased to learn that Boston is to be
represented in the races of 1901, for it was in this city
that the celebrated Burgess boats were conceived and
built, and it was to the generosity and sportsmanship
of ‘a Boston yachtsman that we owed that. sp]pn__@,ia
trio of sloops ‘ Puritan,” * Mayflower,” and ‘‘ Volun
teer,” which, w1th the ** Vigilant,” were the last.of the
centerboards. to maintain Amerlcan traditions against
the kee] boats from over jthe ocean We are glad to
note that the gentlemen who will _manage both the
New York and the Boston yachts 'have intimated that
they will be prepared to give to the public such infor-
mation regarding the design and general characteristics
of the yachts as may be made publie without prejudie-
ing the safety of the‘* Awerica” cup. “The apnounee-,
ment will be immensely popula.l with the pubhc for it
is a fact that most of the secrecy whlch has marked the

preparations for the contests of ;'e(;ent years was, as
the disclosure of the models subsequently proved, quite,

ugnecessary. When “ Columbia” was taken out of
the water, she proved to be merely a modified ** De-
fender ;” and ‘* Shamrock,” with the exceptlog 'of_ her
aluminum deck, possessed even less novelty of design
and construction than * Columbia.”

——

_FILTRATION CF OUR WATER SUPPLY.

Sudden and extremely-heavy rains of a few weeks
ago, cowing after a period of rather long drought,
brought ‘down into the storage basin of the Croton
watershed a large amount of decaying vegetation
and ~various forms of organic debris, which had lain
comparatively undisturbed during the summer and
aufmun months. As seen in New York, the result was
su(,h a turbid and malodorous condition of the water,
that'not even the most earnest assurances on the part
of the officials that there were no tvphmd or other dls
ease- produeing germs in the water,
pa.lamble The public may be at tiwes umeasouable.
nnt, it - ecan searcely be called so when it asks that
pg'r‘em)\a.mqr shall lovk pure, aud thut’its qualities shall

and although these races are far in the lead :
. in the year 1800 amounted to $81,310,000, had risen in

could render it

Scientific mevican,

be something more than negative. Inasmuch as the
Grand Jury has taken in band the question of a better
water supply for Greater New York, the present out-
ery comes at an opportune time.

Obviously the remedy is the provision of a first-class
filtration plant, and the success which has attended
filtration, notably in the case of Albany, is a guarantee
that the outlay, though it might amount to several
million dollars, would be money well spent. The re-
port of the Merchants’ Association Commission for the
enlargement of New York's water supply, contem-
plates the erection of a vast filtration plant in the hills
above Poughkeepsie, through which every gallon of
water that comes to the city would pass. - The con-
struction of a filtration plant in connection with the

. Croton watershed would not be -money thrown away,

as provision wight be made to incorporate it as a part
of the larger scheme whenever the latter shall be car-
ried through.

——————— i O e

IMPORTS AND EXPORTS OF THE COUNTRIES OF THE
WORLD COMPARED.

The Treasury Department is preparing a statistical
abstract which will show the imports and exports of
every country.in the world which has statistical re-
ports. In doing ‘this, the aim of the Bureau of Statis-
tics is decidedly ambitious, since it is intended to pre-
sent a comparative picture of the world’s comimerce,
not only of to-day, but for a fong term of years extend-
ing into the past. The opening chapter of the pro-
posed volume shows the impérts and exports from the
earliest date for which figures8 are obtainable, down to
the present time. In the case of Great Britain, the re-
port begins with the year 1800'; of France, in the year
1831; and of Germany, in 1872. As far as the work has
gone, the figures that- show the total commerce, coun-
try by country, afford material for some 1nterestmg
comparisons with our own growth. The imports for
homeé consumption of Great Britain, for instance, which

1899 to $2,043,896,450, an increase of 2,400 per cent,
while in the case of the United States the imports for
home consumption, which in 1S00 were $52,121,891, ini
1899 had grown to $685,441,892, an increase of 1,215 per
cent. The contrast on the export side of the compari-
son is much more clearly in favor of the United States;
for while the exports of articles of home production
from the United Kingdom in 1800 were $111,107,000, in
1899 they were $1.287,151,345, an increase of 1,059 per
cent ; whereas in the case of the United States the ex-
ports of home products rose from $31,840,903 in 1800 to
$1,293,931,222 in 1899, an increase of 8,681 per cent.

As regards France, the comparison is equally interest-
ing. In 1831 the imports for home consumption into
France were $72,182,000, and they had increased 1,108

per cent by the year 1899, as against an incerease during’

the samne period in the case of the United States of 784
per cent. Daring the same period the exports of ar-
ticles of home products in France showed an increase

*.of-810 ger cent, whereas the increase in the exports of
“*the articles of home production in the United States

during the same period was 1,933 per cent. Cowmpared
with Germany in the period from 1872 to 1899, Whlle

the German imports showed an increase of 64 per dént-

and the exports an increase of 42 per cent, during the

same period the imports into the United States showed

an increase of 24 per cent, and the exports of homne
products an increase of 181 per cent. A specially inter-
esting fact developed by the study of these figures is
that in the case of the United States they show with
much greater frequency than in-any other countries a
favorable ‘ balance of trade,” or excess of exports over
imports.

el [ ——

REPORT OF THE CHIEF OF THE BUREAU OF
- ORDNANCE,

The report of Rear-Admiral O’Neil, Chief of the
Bureau of Ordnance, states that satisfactory progress
has been made in the manufacture of the new long-
caliber guns with which our latest battleships and
cruisers are being armed ; it also shows that the im-
portant work of convertmg the old slow-firing wea-
pons to_rapid-fire guns is being carried through as
fast.as the capacity of the gun shop at Washington
will allow.

During the year the last of the 13-mch guns ordered,
making thirty-four in all of that caliber, has been cow-
pleted, while of the twenty 12 inch guns of the new
40-caliber pattern ordered for the ships of the *“ Maine”
and ‘ Arkansas” class, one has been tested at the
proving grounds and has given admirable results.
The test showed that this weapon is the most power-
ful of its type in the world, for under a powder cham-
ber pressure of only 1614 tons. a velocity of 2,854 feet
per second was developed, with an equivalent muzzie
energy of 47994 feot-tons. The power of this gun is
shown by comparison with the 12-inch gun of the
“Jowa,” which with brown powder has a muzzle ve-
loeity of 2.100 foot-seconds and a muzzle energy of
onlv:26.000 foot-tons ; or with the 18-inch gun of the
‘ Kearsarge,” which with smokeless powder develops
an energy of some 2,000 or 3.000 foot-tons less than the
new weapon. Our new ships of the “ Maine” and all
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later types will unquestionably be armed with the
most powerful 12-inch rifle in the world.

E1GHT-INCH GUN.—The mention in the report of
the 8-inch nickel-steel gun, 85 calibers long, which has
been fitted with a new conical breech mechanism,
calls to mind the late lamented Lieutenant F. J. Haes-
ler, who, like the late Lieutenant Dashiell, was one of
the most promising of our younger ordnance officers.
The breech mechanisin of the 8-inch gun mentioned
was designed by the former officer. The threads of
the plug are continuous and wind about a conical
breech block. There are no slotted-out spaces, as in
the cvlmdncal block, and its conical form enables the
block to be swang on its hinge immediately into posi-
tion, a single pull of the lever closing the block, turn-
ing the plug 225°, and engaging the thread throughout
its whole length, Remarkable results for velocity of
fire were shown by this gun at its trial. Beginning
with the gun loaded, a rate of fire was obtained of six
unaimed shots per minute.

SEVEN-INCH GUN.—We note with satisfaction that
a set of forgings for a 7-inch experimental gun of 45
calibers has been delivered at the naval gun factory.
The call for a gun intermediate in weight and power
between the 8-inch and the 6-inch is occasioned by the
wonderful improvement in armor due to the introdue-
tion of the Krupp process. Time was when the 6-inch
gun was more than a match for the light armor carried
by the ecruiser class; but to-day it is questionable
whether the 6-inch shell, even when fired from guns of
the highest velocity, will have, at the ordinary fighting
ranges, sufficient penetrative power to get through the
Krupp plates of the- modern cruiser. The 7-inch
or 7%-inch gun combines something of the penetrative
power of the 8-inch with much of the handiness of the
6-inch weapon, and we confidently look to see it
adopted as one of the standard guns of the navy.

SIX-INCH GUNS.—An experimental 6-inch gun of 46
calibers has been tested, and with a chamher pressure
of half a ton more than the 12-inch gun, or 17 tons to
the inch, has developed a muzzle velocity of over
8,000 feet per second. The new guns of the bat-
tleship ‘“Maine” and all later ships are to be 50 cali-
bers long, and this increased length will no doubt en-
able them to secure the same velocity with a chamber
pressure considerably below the specified regulation
pressure. These results are, if anything, more credit-
able than those achieved with the 12-inch gun ; for the
muzzle energy corresponding to 3,000 foot-seconds is
over 6,000 foot-tons, The 1nuzzle energy of our ea.rly
6-inch guns is only 2,773 foot-tons, so that the .intro-
duction of its own special powder and improved
methods of construction have enabled our Ordnance
Bureaun to more than double the striking energy of
this caliber of weapon.

Good progress has been made with the new 50-caliber

- guns of 5-inch, 4-inch, and 38 inch caliber, and the pres-

ent indications are that the armament of the many new
vessels under construction will keep pace with the pro-
gress of the ships themselves,

A most valuable work of reconstruction; of which
but little is known, is the task of converting the old
slow-firing guns of the earlier ships of our navy to
rapid-fire guns, thereby enormously increasing their
efficiency. During.the year twenty-five 6-inch, 80-cali-
ber guns_have been converted, making a total of eighty
of this class which have- been thns: improved, while
four 8-inch, 80-caliber guns which were removed from
the ‘‘Chicago” to make way for a more modern type
have been fitted with new and improved breech-
mechanism. The time is approaching when the bat-
teries of every Shlp in the navy will be of the rapid-fire
type. ‘

As was recently mentioned in these columns, the
Bureau has been successful in securing satisfactory
contracts for the armor reqaired for the three battle-
ships of the ‘* Maine” class, the five battleships of the
‘“Pennsylvania” and ‘‘Virginia” classes, the six
armored cruisers of the ¢ West Virginia” class and for
the three protected cruisers of the ‘‘ Milwaukee” class.
It is highly gratifying to learn from the report before
us that the ballistic qualities of the Krupp plates
which have been made by the Carnegie and Bethle-
hem companies for Russia show that the arwor
makers of this country are capable of reaching the
highest standard in the manufacture of face-bardened
aror.

B>
>0

" THE GREATEST IRON ORE MINE IN THE WORLD.

With a record to its credit. of 1,000.000 tons of iron
ore mined during the past twelve months, the Norrie
mine on the Gogebic range may be considered the
greatest iron ore producing mine in the world. This
output represents about one-fifth of the annual ore
supply of the Carnegie Steel Company, Limited.

The Norrie mine has been in operation during the
past fifteen years. Several years ago the Oliver Mining
Company, under which name the ore plants of the
Carnegie interests are operated, obtained control of
the Norrie mine, and since that time there have been
wonderful improyements in the methods of mining and
handling the ore and preparing it for lake shipment to
the Carnegie docks at Conueaut. More than 3,000 tons
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of ore are mined and shipped e4th working @ay of the
year.

The railroads which carry the product to the docks
have beeh brought to the very mouths of the mine. The
‘‘gkip” ecars which convey the ore fromm the mine
dump their contents into iinmense ore pockets, which
in turn empty into the rallroad cars waiting beneath to
receive theirload. When there isan over-supply of ore,
the surplus is dumped on the stock pile. Mining never
ceases. The aspect of the Norrie mine is very different
fromthatof the Menominee range, where great ore pits
can be seen. The Norrié is a mine in the true sense of
the word : for there is no open pit, no evidence of the
ceaseless activity far beneath the surface.

The mine now known asthe Norrie includes workings
in which were four separate mines formerly known as
North, East, and West Norrie and the Pabst. Two
additional mines, the Vaughn and the Aurora, are also
operated by the company under the name of Norrie,
but their produet forms a separate account. If the
output were included with that of the Norrie, the sum
total would be mnuch in excess of 1,000,000 tonsper year.
ANIMALS THAT BLOOM AND PLANTS THAT EAT

MEAT.
BY CHARLES MINOR BLACKFORD, JR., M.D.

In general, animals move about to seek food, while
plants are fixed to one spot and get. their nourishment
frowm the earth in which their roots are imbedded and
the air that surrounds their leaves, but there are spe-
cies in each ‘ kingdom” that do not follow the rule.
Botanists know of plants that have neither roots nor
leaves, of others that have one but not the other, and
of others still that are undoubtedly vegetable yet
move about as freely as animals would do. On the
other hand there are animals that never leave the spot
on which they first took up their habitation, and that
seemn to trust to.luck for food. The oyster and clam
have thus lost the power of locomotion. There are
many that have been separated from the plants only
by the researches of recent vears. Sponges, corals, sea
anemones and the whole ‘‘sea cucuimber” group were
long believed to be vegetable, and many blue water
sailors think so to this day. There are animals that
seeln to blossom as freely as do flowering plants.

The sea anemone is one of the commonest of these.
It is found clinging to rocks in sheltered places along
shore in practically every part of the world, for it is
not confined to any special region. It grows only in
cowmparatively shallow water, that is in depths of less
than five hundred fathoms, although there is one
species -that lives in the open sea, but wherever
found it is essentially the same in structure. Itisa
toughleathery tube, spread out below into a * base”
that fastens it to a rock or other foundation, and ex-
panding above into the flower-like ‘‘disk” with the
mouth in the center. All around the opening of the
mouth are curling tentacles, not unlike the petals of a
modern chrysanthemum. Some varieties are almost
or entirely colorless, while in some others the tentacles
are gorgeously tinted and rival the flowers of the field;
but in all lurks death in a certain and horrible form.
Wateh some little creature touch the eurving arms,
and they will be seen to curl inward and wrap the in-
truder in their folds as they push it toward the mouth.
The inner sides of the tentacles are covered by poison
glands that sting the prey to insensibility or death and
so stop the struggles that might prove disastrous to
the anemone. When the mouth is reached, the cap-
tive is pushed into.the hollow interior, and the anem-
one shuts up into a reddish brown ball until its meal
is digested, when it spreads its fatal beauties for an-
other victim.

Another great family of flowering animals is that in-
cluding the ‘‘sea cucumbers.” These animals have
long, flattened bodies of a dark color that ranges from
brown to reddish purple, and their most active move-
ment is a slow creeping along the bottom. At one end
is the mouth surrounded by the petal-like tentacles
that push into it the mud and sand on which the
organism lives, The mud of the bottom is filled with
tiny beings that really furnish the food, but it appears
to subsist on the inorganic mud itself. The most
curious thing about the *‘ cucumber” is that it takes
lodgers in a way. It hasa large cavity within its body
that is filled with water, and into this cavity a little
fish called the fierasfer works its way, and then lives
within the helpless host. It is not a parasite, for it
leaves its lodging to seek food, but it merely lodges in
the holothurian for shelter, ag the power of stinging
that sea cucumbers possess to a high degree renders
thewn fairly safe from molestation. The little lodgers
do not seem to do any harin to their landlords except
when several take quarters in the same one, and then
they way iuflict fatal damage by overcrowding.

The whole class of coral-forming animals resemble
plants so closely as to deceive-all but skilled observers.
PFew sights in nature are more beautiful tham the
** eoral gardens” in the West Indies, where the gorge-
ously colored vegetation is almost entirely animal in
character.. Thesea bottom near Nassau is formed of
white coral sand and the débris of broken-down shells,
and covering this is water of such transpareney that
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the boat seérns to float in air. A plate of glass is let
into the floor of the boat, and the reflection of the sun-
light frowm the white sand below illuminates the scene
so that its sinallest detail is visible. The sheet of glit-
tering white sand is broken by dark masses of coral

rock from which streamn broad sheets of ‘‘fan coral”.

that naturalidts call gorgonias, brilliant in vivid reds,
yellows and purples. The darker inasses of rock are
spangled with anemonés thatequal the tints of a tropi-
cal forest, while the waving pluines of the sea feathers
and the fantastic shapes of the glass sponges add the
charm of variety of forur. Clumps of bright-hued sea
weeds that bear little reseimnblance to the dirty, faded
green ones cominon on our coasts, are the only repre-
sentatives of real vegetation that greet the eye. All
the rest is animal, but the eye is deceived by a mimicry
of plant life so perfect as to make the efforts of our
human players crude indeed. The vivid stars of rich-
est crimson that look like blooms on the branches of
the coral are really the ends of boring annelids, worms
that cut into the stony mass and ensconce themselves
in the trunks of growing coral.

The birds and butterflies of the upper world are re-
placed by fishes of curious forms and flashing colors.
The common naines of these give even those who have
never seen them an idea of their appearance, but their
beauties can be appreciated only when in their native
element and amid their normal surroundings. Angel
fishes, parrot fishes, butterfly fishes, and shoals of
smaller ones float through the water with easy grace,
or dart into shelter with a quickness that would elude
the eye but for the silvery gleam of their bodies as the
sunlight is flashed back from the glittering scales. It
is hard to believe that the fishes that seem to browse
among the coral trees do not actually bite off the tips
a8 sheep would nibble twigs, and even so close an ob-
server as Darwin thought that they did so, but they
are seeking the crustaceans that feed on the coral
madrepores, or, perhaps, the nadrepores themselves.

‘In the sheltered tropical waters grow anemones that,

are larger and wmore beautiful than those in our harsher
climate. Some of them are two feet or more in dia-
meter, and fromn this they range to tiny forms that can
be found only after careful search, but from the largest
to the smallest, they have a charm that lures many an
unfortunate being to its doom.

Zoology has revealed no organism more at variance
with the popular conception of animals than the *‘sea
lilies ” or erinoids, and when seen for the first time ‘it is
difficult to believe that they are not near relatives of
the stately queen of flowers, but in all but form they
are animals belonging to the same fawmily as does the
starfish. The crinoids grow in clusters like the beds
of tiger lilies, and from the bed a jointed stalk rises
sometimes to a height of several feet before the ‘‘lily”
is reached. Surmounting this stem is a disk that bears
the mouth, as in the case of the anemones, but the ten-
tacles are much longer and rise around the margins of
the disk in such a manner as to simulate a lily with
marvelous perfection. Unlike most of the anemones,
the crinoids live in deep water, and some of them have
been dredged up from the depths in which it seems im-
possible for such tender and delicate things to exist.
They were among the earliest types of animal life on
earth, and their fossils are very common. They are in
such preservation that they were called ‘‘stone lilies”
before their true nature was understood, and their
origin was much discussed before the living crinoids
were discovered.

However anomalous the idea of flowering animals
may appear, it is not more go than is that of plants
that set traps and devour the prey taken by them.
Flesh-eating plants seem to violate the rules of nature,
yet the violation is apparent rather than real, for many
plants absorb animal matter as part of their food. In
general this is taken in only after decomposition has
rendered the tissues soluble, but there are some blood-
thirsty plants that kill and eat small animals as ruth-
lessly as do beasts of prey.

Among these the little sun-dew is most widely known,
for its fame was spread over the world by the work of
Darwin, who gave an elaborate deseription of it in his
¢ Insectivorous Plants.” The leaves of the sun-dew are
studded with little projections on whose summits are
drops of a clear, sticky liquid that glistens in the sun,
a8 does dew, and from this the name is derived. The
liquid attracts insects, either by its appearance or its
odor ; but when the unfortunate visitor seeks to sip the
tempting draught, the leaf begins to coil inward and
form a cup from which escape is impossible. The
liquor runs down into the hollow and collects into a
pool, in which the insect is drowned before being di-
gested.

In the neighborhood of Wilmington there grows the
‘¢ North Carolina Fly-Catcher,” a plant that Linnsus
called ‘* the miracle of nature.” This plant has leaves
divided into two lobes that sit at a little less than a
right angle to one another, and are fringed with tiny
spikes. The upper side of each lobe is covered with
minute glands that secrete a purple fluid, and also
has a number of sensitive filaments arranged in a tri-
angle. If an insect touch these filaments, the lobes
shat up like the leaves of a book, the two parts turn-
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ing on the midrib as a hinge, and the intruder is cap-
tured. If it be very small, it ¢an escape through the
spaces between the interlocking spikes, but otherwise
the leaf forms itself into a temporary stomach in which
digestion proceeds. The glands that were dry before,
begin to secrete an acid liquid of a purple color, con-
taining an enzyme like pepsin, in which the soft parts
of the victiln are disintegrated, and as this proceeds
the pressure is increased until all of the digestible mat-
ter is absorbed, when the leaf gradually opens and
the dry husk is extruded. The leaf will close on a bit
of glass or stone as readily as on a fly, but the fraud
is quickly discovered, and the indigestible -matter re-
jected. The leaf is then ready to close again, even
before it is fully opened, whereas when digesting food
material it stays closed for several days, and is very
sluggish in shutting again. The most vigorous leaves
seem to be able to digest only two or three times in a
lifetime, and the botanist Lindsay fed some specimens
with such quantities of meat that they died from indi-
gestion.

In Portugal there is a plant known as the Drosophyl-
lum lusitanicum among botanists, that is so efficient as
a fly catcher that the country people hang up branches
of it for this purpose. It secretes a gummy, sticky
fluid that entangles insects and kills them.

The cominon bladderwort is a foe to many small
animals. It captures great numbers of water bugs, and
has been known to catech and kill smmall fishes. From
timme to time the attention of fish culturists is called to
this plant as a foe, but it is not regarded as a serious one.

—_——————
THE IRON AND STEEL INSTITUTE AT PARIS.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

Among the most interesting of the papers read be-
fore the recent meeting of the Iron and Steel Institute
at Paris, was that of Mr. Ernest Lange, of Manchester,
relating to a new method of producing high tempera-
tures and its application in practice. This method has
been first practically applied by M. Goldschmidt, of
Essen, and depends upon the reducing action of alum-
inium. This metal has a great chemical activity, and
its affinity for oxygen gives it a considerable reducing
power. Its heat of eombustion has been determined
by Mr. Thomsen, who finds that 393'6 calories are dis-
engaged by the union of an atom of the metal with
oxygen and water ; as a result of the reaction, alumin-
ium oxide, Al; Os, and water are formed. M. Gold-
schmidt, of Essen, was the first to apply the principle
on a large scale in metallurgical work and overcomne
the difficulties met with by previous experimenters.
He found that to cause the reaction it was not neces-
sary to heat the whole mixture of the metallic oxide to
be reduced and alumininm po wder to its igniting tem-
perature, but it sufficed to cause the ignition in a sin-
gle point, and then the reaction soon spread through-
out the whole mass. In this way exterior heating was
dispensed with, and thus all danger of explosion was
avoided.

In the method used by Goldschmidt, the ecrucible in
which the action takes place remains at first cold at the
exterior, and only becomes heated up by conduction,
this being an excellent condition for resisting the very
high temperature of the reacting mass in the interior.
To start the action, one point is strongly heated by
placing at the surface a cartridge containing a small
quantity of a mixture easily inflammable and capable
of giving a high temperature; the aluminium is used
either in powder or in grains. The crucibles used
should be such that their material does not enter into
the reaction; for these, magnesia is preferable. The
metals reduced from their oxides are obtained in a
very pure state without alloy of aluminium, provided
the reaction starts with a slight excess of the oxide;
they are quite free from carbon, which is an immportant
point. Under these conditions M. Goldschmidt has
been able to produce 220 pounds of pure chromium in
25 minutes ; he uses a special furnace in the form of a
crucible; a small quantity of the mixture is poured in
and ignited, and when the action is finished the pro-
cess is repeated. The surface crust of corundum is re-
melted at each addition, while the metal unites at the
bottom in a single mass; it is estimated that a tempe-
rature of 3.000° C. is reached in the interior of the
crucible. Mr. Lange considers that this method is also
of considerable value in rail-soldering and repairing of
steel castings. In these cases theoxide best adapted is
the red oxide of iron, Fe,; Os, and it is mixed with aluani-
nium powder, using the following reaction: Fes Os +
Al; =Al;05+ Fes. T'his mixture may be regulated ac-
cording to the degree of heat it is desired to use. For
relatively low temperatures pure aluminium is not re-
quired, or in other cases the oxide of iron may be mixed
with magnesia or carbonate of lime. For soldering pur-
poses alone, the reduced iron need not be absolutely
pure, but this latter condition is necessary forthe repair-
ing of castings. As concerns the soldering process, this
method offers great advantages in the construction of
electric railways, where the continuity for the return
current though the rails must be assured. It permits
of operating on the spot. and avoids the use of rail-
bonds, without requiring the transportation of a heavy
outfit.
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A NEW RATCHET-WRENCH,

Our illustrations picture a new ratchet-wrench in-

vented by Joseph M. Nesley, of Grant, Mont. Fig. 1 is
a perspective view, Fig. 2 a partial plan view, and
Fig. 3 a partial longitudinal sectional elevation of the
tool.

The wrench consists essentially of a lever-body to the
top and bottom of which plates are riveted. The
plates overhang the sides and ends of the wrench.
The overhanging ends are perforated to receive a rat-
chet-wheel provided with two nut-receiving openings.

THE NESLEY RATCHET-WRENCH.

The teeth of each ratchet-wheel are adapted to be en-
gaged by spring-pawls held between the overhanging
side edges of the top and bottom plates previously re-
ferred to.

In order that the one or the other spring-pawl may
be thrown into engagement with a ratchet-wheel, cams
are formed near the ends of the spring-pawls. These
cams lie, not directly opposite each other, but are
located one somewhat in advance of the other, so that
they may be alternately acted upon by blocks sliding in
slots formed in the faces of the top and bottom plates.

By moving the blocks back and forth, the spring-

pawls are in turn thrown in and out of engagement
with the ratchet-wheels. The tool can therefore be used

as a right or left hand wrench without removal from a
nut or bolt head. The construction of the wrench-

body with a eentral lever-bar and top and bottom
plates, which overhang to furnish a bearing for a

socketed ratchet-wheel at each end, is cheap and com-

pact.

O+

POWER SCRAPERS ON THE ST. LAWRENCE POWER
COMPANY’S CANAL.

‘Where the nature of the ground permitted it, exten-
sive use was made, in the excavation of the St. Law-
rence Power Company’s canal, of the powerful stean-
driven Vivian scraper. The character of the work
done by these scrapers is very clearly shown in the ac-
companying illustration. The plant is composed of a
:ower and an anchor, which were placed on opposite
sides of the canal. The anchor, which in the illustra-
tion is in the immediate foreground, carries a sheave,
through which passes an endless cable. The tower
carries the engine and boiler, and is placed far enough
back from the cutting to allow of the formation of a
spoil bank for the excavated material. Both the tower
and the tail anchor are placed on trucks, which run
upon parallel tracks on either side of the canal ex-
cavation, this arrangement being adapted to facilitate
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a change of position for the purpose of making a new
cut. Anendless cable is attached to the back of an un-
usually large scraper, which is 8 feet in length, 2 feet in
depth, and has a cutting edge of 7 feet. Attached to
the forward lower part of the scraper is a drag rope.
The scraper is formed with a curved bottom to facili-
tate its tipping when it is full of material, and by
keeping the cutting edge clear of the ground, to allow it
to be easily dragged along the ground toward the spoil
bank.

In operating this machine, the endless rope is wound
in toward the tower, thus bringing the scraper to the
commencement of the cut. The scraper is then raised
to an angle of about 45°, and standing at this angle,
and being pulled at the same time by the drag rope,
it is forced into the ground and loads itself as it is
drawn by the drag cable toward the tower. When it

has been pulled onto the spoil bank, the drag rope is .

thrown out of gear and the endless rope is thrown in.
This dumps the load. The endless, rope is then re-
versed, and the scraper is drawn back to the anchorage
for a fresh cut. The only labor required to operate
one of these machines is that of an engineer, a firemman
and two signal-men. The seraper has a capacity of
from 3 to 4 .cubic yards, and in favorable material it
has made cuttings 26 feet in depth. The total yardage
moved by this means at the canal in the year 1898 was
123,350 cubic yards, and in 1899 the total amount for
the year rose to 207,500 yards. We are indebted for

the illustration and particulars to Mr. John Bogart, the

chief engineer of the company.
_— et r—
THE PLECHER ELECTRO-PNEUMATIC TELEPHONE.
A new telephone transmitter and receiver has been
devised by Mr. Andrew Plecher, of Stanford University,

Cal., the peculiar construction of which is shown in

the accompanying diagrams. Of these
diagrams, Fig. 1is a view of two com-
bined transmitters and receivers ; Fig.
2 is a slightly modified form.

The transmitter and receiver con-
sists of an iron box, M, connected by a
heavy iron wire, I, with a similar iron
box, M. In each iron box are two thin
diaphragms, D and D', insulated from
each other by a non-conducting wmar-
ginal ring, &V, forming an air-tight joint
with the diaphragms. Behind the dia-
phragms in the box, J, is a chamber
having an opening, O, for the adwmis-

.sion and-discharge of sound waves.

In the hermetically-sealed chamber
thus constituted a coil, X, of fine iron
wire is suspended, so wound that the
individual turns nearly touch one an-
other. One end of the coil is con-
nected with one diaphragm, D, and the other end
with the second diaphragm, D. When an electric
current passes through the coil, the turns will touch,
since the coil becomes magnetic. The vibrations of the
diaphragms will separate or bring into contact the
turns of the coil, whereby resistance is thrown into or
out of the circuit, thereby causing a corresponding
fluctuation of the current. For the mmagnetic action of
the current causes the turns of the coils to be attracted.
Then when the vibrating diaphragins move outwardly
this lateral contact is broken, and the resistance of the
whole coil will be thrown in by compelling the
current to traverse the coil lengthwise instead of
leaping from turn to turn. The air-vibrations pro-
pagated by the voice act on the front face of the
diaphragm, D, through the mouthpiece and on the
rear face of the diaphragm, D', through the opening,
0, whereby the two

diaphragims are
caused to vibrate in
opposite directions.

The effect on the
resistance varying
coil, X, is therefore
augmented. The
fluctuations are
transmitted through
a circuit composed of
a fine wire, K, con-

~phragm, D, and
wound around the
central stem of the

wire, I, therepy con-
verting the hox and
the wire, I, into a
magnet. The wire,
K, is connected with
one pole of a battery.
From the other pole
of the battery a simi-
lar wire, K, passes
around the wire, I,
and is connected as
shown with the
diaphragm, D. In

AT I III0 0002010220011

nected with the dia-

box and the heavy
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order to eause the hermetically sealed chamber be-
tween the diaphragms to be expanded or collapsed, to
regulate at will the amplitude of movements of the
turns of the coil, X, a bulb is employed to place the air
under regulable tension. )

In Fig. 2 the ends of the coil have carbon buttons
mounted on metal disks. The coil is sustained only by
threads. The carbon buttons are arranged to bear
with an elastic pressure against the diaphragm-plates,
DD. ]

London’s New Electric Railway,

The Baker Street and Waterloo Railway, the third
electrie railroad in London to be propelled by electric
traction, is rapidly approaching completion, and one
section will shortly be opened to the public. The total
length of the line is a little over five miles, and extends
from the Elephant and Castle Circus on the south side
of the river to Paddington Station, the terminus of
the Great Western Railway, in the west end of the me-
tropolis. The route passes under the busy thorough-
fares of Northumberland Avenue, Charing Cross, Re-
gent Street, and Edgware Road, ani is a connecting
link between four of the great trunk railroads of the
country, and also the new Central Electric Railway of
London and the underground District Railway.

The system of construction is similar to that adopted
in the Central London Railway. consisting of two par-
allel tunnels, throughout its entire length, bored upon
the Greathead system. The engineers are Sir Beuja-
min Baker, K C.B., Mr. W. R. Galbraith, C.E., and
Mr. R. F. Church, CE. As the railroad passes under
the River Thames, advantage was taken of the oppor-
tunity of sinking two temporary shafts fromn a timber
staging in the river, since by this mmeans it has been
possible to extend the work of boring simultaneously’

AN IMPROVED TELEPHONE.

north and south, and to convey the ballast excavated
to the top of the shaft and to discharge it direct into
the barges, without necessitating any intermediate
cartage. Work was also able to be continued inces-
santly without inconveniencing the traffic in any way,
since the shafts have been sunk on one side of the
river, o as not to obstruct the river channel in any
way. The engineers have successfully driven the tun-
nel throughout the water-bearing gravel of the bed of
the Thames, without the slightest hitch.

The electrical generating station, and depot for the
accommodation of the rolling stock, ete., is located
about a quarter of a mile distant from Waterloo Sta-
tion on the southern side of the river. It is antici-
pated that the trains will complete the whole journey
from the Elephant and Castle Station to Baker Street
in twenty-five minutes, the speed of the trains being
about 13 wiles an hour. A three minutes service wil]
be inaugurated, so that rapid transit may be assured.
The railway will be exempt from competition, since at
the present time the only mmeans of traveling across
Central London in this direction is by omnibus, the
journey by which occupies about one hour and a quar-
ter. Then, again, the railroad will serve four of the
busiest traffic centers of the metropolis. According to
the statistics published by the London County Coun-
cil, the Elephant and Castle is the second largest point
of concentration of passenger traffic in London, fol-
Jowed respectively by Charing Cross, Piccadilly Circus,
and Oxford Circus. It also taps one of the most thickly
populated artisan districts in London, so that the
revenue derived from this source alone will be con-
siderable.

The total cost of the scheme will be about $15,480.-
000. Itis estimated that the total gross receipts will
amount to $1.850,000 per annum, and that the yearly
working expenses, allowing the running of 300 trains
daily for six days in the week, and 150 trains on Sun-
days, will aggregate $500,000. In view, however, of the
rapidly increasing suburban traffic of London, and the
marvelous extension of the metropolis, there seems
every probability, as in the case of the Central London
railroad, that the service will be inadequate. In this
event the service will be rendered quicker, and longer
trains will be run, sinece the station platforms are of
sufficient dimemnsions to accomnodate trains of nine
carriages.
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A RECHARGING MOTOR FOR ELECTRIC VEHICLES.

The one great drawback to the present electric
motor carriages is their inability to cover more than
twenty-five or thirty miles on a single charge, under
the most favorable conditions. When a hilly road is
encountered, the capacity of the battery is considerably
reduced, owing to the heavy discharges it is called upon
to make in driving the carrigge up hill, and there is a
consequent reduction in mileage of from one-third to
one-half. Of course, in descending the hills, the vehi-
cle runs by gravity, and no current is taken from the
battery. The weight of the vehicle is such, however,
that even at comparatively slow speeds the momentum
is great enough to generate considerable current if the
motor is used as a dynamo. The makers of the
Waverley vehicles were, we believe, the first in this
country to make use of this principle on their car-
riages for braking purposes. Their machines are
equipped with a set of resistance coils, through which
the current generated by the motor may be made to
pass, the braking effect becoming greater as more cur-
rent is allowed to pass. This forms a very simple,
easily controiled and powerful brake, with no wearing
parts and nothing whatever to get out of order. It
will work on the steepest hills as well as on the level,
and will retard the motion of the carriage to any speed
desired.

It is apparent that in such a system of electric brak-
ing, the current generated is wasted and its energy
dissipated in the form of heat when it passes through
the resistance coils. To conserve this electrical energy
by utilizing it in charging the storage batteries, is one
of the features of the improvements herewith illus-
trated, which have the merit of maintaining or equaliz-
ing in some degree the otherwise reduced mileage of
the vehicle. The chief difficulty to be overcome lies
in the double direction of the current. In order to re-
charge the batteries, the current must pass through
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no current and the ammeter pointer will stand at 0.
If the speed increases still further, the counter elec-
tromotive force of the motor will exceed that of the
battery, and the armature will generate a current in
the opposite direction. The motor will do this be-
cause the shunt coils of the electromagnet maintain

THE CHARGING MOTOR.
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DIAGRAM OF CONTROLLER CIRCUITS OF RECHARGING MOCTOR.

the circuit in the opposite direction to what it does
when the battery is discharging and operating the
motor, while when simply a resistance coil is employed,
the direction of the current does not matter.

The motor which we illustrate is the invention of
Mr. J. C. Lincoln, of Cleveland, Ohio, and is manu-
factured by the Lincoln Electric Company of that
place. It is a four-pole compound wound machine of
substantial construction. The four shunt coils are
connected respectively to the four crates of the bat-
tery, numbered 1, 2, 3, 4 in the diagram, and are in
circuit when the controller is on any of the six posi-
tions or notches—four forward and two back-
ward. This connection is made at the controller
by four disks against which press spring conduc-
tors, and which will be noted at the right-hand
end of the controller in the illustration. The
coils take but a small amount of current, about
three-fourths of an ampere. They are designated
by the small figures 1, 2, 3, 4 on the motor in the
diagram, while the series coils are marked §. The
letter A on the motor refers to the armature. V
refers to the voltweter.

The three speeds are obtained by coupling the
four crates of battery cells (ten in each crate),
first in parallel, then two in parallel and two in
series, and finally all four in series. Starting from
the extreme left-hand terminal, marked A in the
diagram, which is connected by the controller
with the B;+ terminal of the battery, the current
passes first through the ammeter, then through
the plug switeh, thence through the motor arma-
ture to its right-hand A terminal. As this is con-
nected by the controller with the terminal, S,
the current continues through the series coil and
returns to the B,— terminal of the battery.

When the carriage descends a grade, if the cur-
rent is kept on, the speed continues to increase
until the counter electromotive force of the arm- |
ature equals that of the battery, which would
be 80 volts with the controller on the third posi-
tion or notch. At this point the motor will take

i

PlugSwith

their polarity the same, notwithstanding the fact that
the series coils are now working against them.
The field magnets are somewhat weaker in this case,
since their magnetisin is now the difference of that
produced by the shunt and series coils, whereas before
it was the sum. By this arrangement, since the field
magnetism is weaker, the amount of current generated
is less than would be produced if the field coils operat-
ed in unison, and the charging proceeds for a longer
period with a lighter current, while the speed of the
vehicle gradually decreases.
Moving the controller to the second and first positions
reduces the voltage of the battery 40 and
2 volts res-
r | peetively, caus- [
! 4 W% ing a heavier |
¥ — current to be |
generated by
the armature,
3 which will thus
produce a
much stronger
braking effect,
and the ve-
hicle will stop
quickly.
It will be
readily seen
that this motor
H = | is of great
Chargring Plag. valuein a hilly
region, especi-
ally as a con-
siderable per-
centage of the
additional carrent consumed in ascending a hill
can be recuperated in descending it. The motor
is also said to be considerably more efficient than a
series one when running under light loads on the
level. Slowing down and stopping can be accom-
plished without using an extra brake lever, and the
batteries each time receive a brief recharging, which,
although not amounting to very much, perhaps, cer-
tainly has a tonic effect; for it seemns to be the general
experience that freshly charged batteries will yield
considerably more current than when they have been
standing some hours. The inventor claims that with

AUTOMATIC BECHARGING ELECTRIC VEHICLE.
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this motor a carriage will run from twenty to forty per
cent farther than with the usual series wound motor.

il
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Carloads of Molten Iron,

The construction of a new bridge across the Monon-
gahela, to be opened for service within the next few
days, directs attention afresh to a striking feature of
modern wetallurgy. The usual way to make steel is to
melt up cold pig iron, to which other materials are
added, and then purify the mixture by burning out
certain undesirable elements. Pig iron, however, is
itself the product of a previous heating process, in
which the ore is melted with carbonate of lime to
remove the oxygen. It occurred to some ingenious
Yankee a few years ago that if the product of the
blast furnace could be converted into steel before it
had cooled sensibly, a great economy.in fuel would be
secured. .

The new bridge just mentioned has been built for
the Carnegie Company, and will be used to convey
molten iron from the Carrie furnaces to tke Homestead
Steel Works, nearly a mile off. At the present time

- Homestead obtains molten metal from Duquesne,

about four and one-half miles away! The new route
bas been laid out 8o as to save time and distance, and,
possibly, caloric, too. There has been for some time
one “ hot metal ” bridge across the Monongahela, con-
trolled by the Carnegie Company, and, besides the new
one about to be opened, a third is in process of erec-
tion for the Jones & McLaughlin interest. It will thus
be perceived that the practice has proved so successful
that it is being rapidly extended.

One gets a vivid idea of this remarkable procedure
when he reads about the precautions taken in the con-
struction of the new bridge to prevent harm in case
any of the melted metal leaks or slops over while in
transit from the iron furnace to the steel works. The
spaces between the ties are to be filled with sand. so

-

CONTROLLER FOR A RECHARGING MOTOR.

that no iron may fall to the decks of passing steamers.
The ties will be of wood, but are to be protected by a
covering of sand. On either side of the track there
will be raised a screen of heavy metal plates, faced
with firebrick and reaching to a height of four feet.
An extension of thinner plates will bring the screen up
six feet farther. The cars are ladle-shaped, and the
molten metal runs directly into them when the fur-
naces are tapped. A locomotive then draws the train
to the steel works at a moderate pace. The glowing
freight, says The New York Tribune, is still in a fluid
condition when it reaches the mixers there. If it were
not, the cars would be ruined.

| Substitute tor Gutta-percha Bottles,

For the preserving of hydrofluoric acid, which
is frequently used for cleaning heliotype plates,
in the manufacture of dry plates and for etch-
ing on glass, only the expensive gutta-percha bot-
tles have been used heretofore, which, however,
become brittle and hard in time, and therefore
constitute danger. A very convenient substitute
is obtained, according to the Deuatsche Photo-
graphen Zeitung, by pouring hot wax into a glass

{ bottle with suitable spout, and coating the inside

| with it, by allowing the wax to harden with con-
stant turning. . The neck, as well as the spout,
is also coated with wax. Instead of cork or glass
make a stopper of glazier’s putty. The wax coat-
ing at the spout prevents drops from running
down to the outside wall.

THE electric tramways of Berlin are to undergo
extensive development and extension. Intercom-
munication with the heart of the city and the re-
motest suburbs is to be establishéd, and a general
two cent fare will be charged throughout the
wholesystem. Unfortunately, however, the num-
ber of accidents is increasing proportionately with
the extension of the system. During twelve weeks
over sixty tramway accidents occurred, nearly
thirty of which terminated fatally.
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THE MANUFACTURE OF EDISON PHONOGRAPH
RECORDS.

The Edison phonograph has become such a familiar
object.in our modern home life, and its mechanism, in
spite of its marvelous ingenuity, is so straightforward
and easily understood, that it is difficult, in giving a
description of this prince of toys, to tell the multitudi-
nous possessors of them anything that they did not
know before. If one were asked to name the particu-
lar part of the phonograph which possesses the great-
est interest and which is the most essential to its suc-
cess, he would have to mention the cylinder of wax
upon which the waves of sound are cut by the dainty
little sapphire turning-tooljknown as the stylus.

The great growth in popularity of the phono-
graph, and the necessity for keeping the [owners sup-
plied with fresh ‘‘literature,” has caused the mere
work of manufacturing the recordsto assume truly
enormous proportions., Evidence of this is shown in
the storage room of the Edicon Phonograph Works, in
which are to be found tier upon tierof storage ‘‘ bins,”
whose contents represent records of 3,000 distinct sub-
jects, or nearly half a million wax eylinders in all.

The first process in the manufacture of records takes
place in the melting room, where the proper constitu-
ents to form the special grade of wax employed in mak-
ing the records are brought together and melted in
several large vats, each of which contains about 1,000
pounds. There are three meltings in all, and between
each the fluid is carefully strained to remove any hard
or gritty impurities which it might contain; for it is
evident that the presence of foreign substances, even a
few particles of fine dust, might easily produce fatal
irregularities in the grooves of the record. The first
two meltings take place in the melting room, and the
third in the moulding and shaping room, of which we
present an illustration. On entering this room, the
most conspicuous feature is several large, circular, ro-
tating tables, set around the periphery of which is a
number of round, iron pins which form the core of the
mould. Concentrically around each of these pins is
placed a brass sleeve. The wax is taken from the
melting vats in a can and poured into the moulds in
the mmanner shown in our illustration. The tables are
constantly rotated, thus bringing the moulds, which
cool very rapidly, round to the workers on the opposite
side of the table, where the wax cylinders are removed.
The moving table brings the empty moulds back to
the starting point, where they are again filled from the
pouring can. The cylinders are cast with an interior
spiral thread, which adds somewhat to the strength of
the cylinder, and forms the bearing surface when the
wax cylinder is placed on the mandrel of the phono-
graph. After they have cooled, the cylinders are first
reawed out to gage, then edged and rough-turned, and
finally given a finishing cut, the finish turning being
done with a fine sapphire knife. The records are then
given a final inspection, in which those that show tie
least sign of imperfection, such as a hair crack, or a
failure to meet the gage test, are rejected. The
cylinders are now ready for the important work of
making the records. .

It should be mentioned just here that in addition
to the standard size of records, measuring about 24 by
4 1inches, with which the public is more familiar, the
Edison Company manufacture a larger size, known as
the concert record, which is about 5 inches in diame-
ter. The advantage of the larger size is that the
grooves are longer and the curves of the depressions
are of longer radius, with the result that the ball-point
of the reproducer is able to follow the grooves more
closely and give a more perfect reproduction of the
sound waves. '

One of the upper floors of a large building in the
record department is divided into a number of roomms,
in which the specialists who are employed by the Edi-
son Phonograph Works are kept steadily at work
speaking, playing or singing into the recording ma-
chines. One of our illustrations shows the methods
adopted in producing solo records, whether instru-
mental or vocal. In this case the violinist stands with
his instrument immediately and closely in front of
three converging horns, each of which connects with a
recording phonograph. The only difference between
a recording and a reproducing phonograph is in the
nature of the little sapphire tool by which the dia-
phragm rests upon the wax record. In making the
record, the ‘“‘recording stylus” is used, and in repro-
ducing the record, the *‘reproducing ball” is substi-
tuted. The difference between the stylus and the ball
is that the point of the stylus is cup-shaped and
ground to a fine cutting edge, which, as it travels over
the surface of the wax cylinder, is driven more or less
deeply into the material, and turns off a shaving which
varies in thickness, according to the quality of the
sound waves which fall upon the diaphragm. It is ex-
tremely interesting to watch the endless stream of fine
hair-like turnings which falls from the little tool while
the record is being made. One of the first things
that strikes a visitor to the record room is the rapidity
with which the artists sing, the speed being much
greater than that to which one is accustomed in a
music hall or opera house. Moreover, the songs are
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sung with the full power which would be used before
a public andience. As soon as the record is made, it is
taken off the mandrel and placed in a phonograph
and reproduced to test its quality. If there is the
slightest defect, it is, of course, rejected.

Among the most popular records are those of band
musie, and for making these the company maintains a
full instrumental band, which is occupied steadily,
under the baton of a conductor, in playing popular airs,
marches, waltzes, etc. The musieians are so grouped
around the phonographs tbat the volume of sound
from each instrument strikes full upon the horns, the
front row of the performers being seated on ordinary
chairs and those behind on raised seats. On the oceca-
sion of our visit there were no less than sixteen phono-
graphs on the racks in front of the band, each with its
horn pointing toward the musicians. In thiscase, as
in the case of solos, the music is performed at full
power.

The testing of the phonograph records is done in a
separate room by a corps of experts, who are careful to
throw out every record that gives the slightest sugges-
tion of a defect. Long training in this work has made
them sensitive to irregularities in tone and quality
which would scarcely be noticed by the average listener.
It is to this searching examination that the uniformly
high quality of the Edison records is largely to be
attributed.

Our last illustration shows the phonograph test-
ing room. This test is just as important as, and per-
haps more so than, the testing of the wax records
themselves. The work done in this department is
really a matter of testing the testers, for during the
construction of the mmachines every part of the phono-
graph, as it is completed, is subjected to close inspec-
tion. It may happen, however, that in the assembling,
or in the frequent handling, a trifiing injury may have
resulted to some part; there may be a slight lack of
adjustment, or the bearings may be clogged with oil,
and it is the part of the final inspector, to detect such
faults and see that the inachine works with the abso-
lute sinoothness necessary to good phonographic re-
sults.

The phonographs themselves, after passing this test,
are put in cabinets and sent to the shipping depart-
ment; the phonograph records, 2fter the final inspeec-
tion, are each carefully wrapped in cotton, then in
paraffine paper, and finally placed in cardboard boxes
on which are printed the catalogue numbers of the
records. The boxed records are. then stored in num-
bered bins, and on the receipt of an order, it is a sim-
ple matter to seleet the records, pack them in cases or
barrels and wheel them to the cars, which are brought
by a switch to the doors of -the shipping department.

In closing we would make mention of the really ad-
mirable system of shop management which is displayed
throughout the whole of the works—a system which
displays very markedly that characteristically Ameri-
can arrangement of the shops themselves, and of the
machines with which they are erowded, which aims at
minimizing tho amount of handling and transpurtation
to which each individual piece is subjected in its trans-
formation from the crude material to the finished arti-
cle. There are, as this journal has often pointed out,
several elements which conduce to the commercial su-
premacy of the ecountry; and to nothing is the cheap-
ness of our products more directly traceable than to
that carefully-thought-out distribution of the work
and orderly and consecutive arrangement of the ma-
chines, of which these works are a striking example.

Automobile News,

A prominent firm of cycle manufacturcrs in Coven-
try (England) have devised a lady’s motor bicycle. The
machine is of the conventional design, with the open
frame, and the motor, which is a two horse power oil
engine, is compactly attached to the rear wheel.” The
cycle is started in the usual manner by pedaling, and
the speed of the motor is controlled by a small lever
fixed to the handle-bar.

Next year the Automobile Club of England proposes
a more exacting motor car test than the 1,000-mile trial
of 1900. The experiment will continue over a period of
three weeks, comnmencing, as at present arranged, on
August 12, 1901. The cars will leave London en route
for Shaftesbury and Plymouth, to cover which distance
will occupy two days. From Plymouth they will pro-
ceed to the North of England through- the western
counties to Carlisle. This journey will include a series
of hill-climbing competitions on the two steep sharp
gradients Dunmail Raise and Shap Fell. Glasgow
will be the next destination, where the cars will be
placed on show in the Manufacturers’ section of the
Exhibition. A short independent tour for five days is
then projecteG through the Highlands, the cars reas-
sembling at Glasgow on August 26. The return to
London will be made via York, Lincoln, Norfolk and
Welbeck Park, at which latter place the speed trials
will be made, as on the last ocecasion. Itis contem-
plated that the cars will travel 100 miles per day, with
an aggregate distance for the tour of 1300 miles, in-
dependent of the five days traveling in the High-
lands,
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Science Notes.

Mr. Marshall H. Saville, of the American Museum
of Natural History, has started for his winter work in
southern Mexico, where he will continue his exeava-
tions in the territory formerly occupied by the Zapo-
tecans.

An institution was opened in Belgium for the alleged
cure of tuberculosis by the exclusive raw meat diet.
After a trial of a few months, the experiment was
abandoned, as it was found that there was no efficacy
in the Richet cure. '

The various scientific departments in England re-
cently held a conference in which they sought to obtain
government powers for protecting the delicate instru-
ments in the Kew and Greenwich observatories from
any magnetic disturbances that arise from the work-
ing of electric trammways and railways in their vicinity.

The Duke of Abruzzi on his recent Arctic expedition
carried with him a small balloon, similar in con-
struction to those employed in the Italian army, for
the purpose of pushing farther north when the vessel
became blocked by theice. It, however, proved use-
less. 'The duke is now busily engaged upon the design
of a new balloon, specially adapted for such an object,
which he will take with himm upon his next expedition.

There is to be a ceramic exhibition in St. Petersburg
in December. Its aim is to show the public the pro-
gress made by Russia and other countries in artistic
and industrial ceramics. Only works of artistic excel-
lence will be admitted to the exposition, but also
those which, lacking the preceding condition, are yet
distinguished by the originality of their design, form
or mode of manufacture.

The city budget of New York city for 1901 calls for
the expenditure of $98,100,413 43, an increase of $8,321,-
440.95 over the budget for 1900. The largest sums are
for education, $18,512,817.69; interest on city debt,
$12,100,206.05 ; police, $11,983,343.42 ; the redemption of
the city debt, $10,832,173.18. It is curious to note that
The City Record, in which various’advertisements re-
lating to the city are printed, has $563.200 appropriated
for it, an enormous sum, exceeding that appropriated
for buildings.

Sir George Newnes, who financed Mr. Borchgrevink’s
recent expedition to the Antaretic zone, has placed the
whole of the scientific spoils collected by the late
Nikolai Hansen, the scientist to the expedition, at the
disposal of the Natural History Museum at South Ken-
sington. The collection comprises birds, beasts, fishes,
and an assortment of other innumerable curiosities.
'The authorities at the museum will select all that they
require, and transfer them to the experts in the respec-
tive departments, to be duly examined and annotated.

At a recent congress of German anthropologists,
which was held at Halle, Professor Dr. Klaatsch, of
Heidelberg, read a paper in which he contended that
the hypothesis of the direct descent of mman from apes
was no longer tenable. His conclusions were based
upon the biceps muscle of the thigh. He stated that
it was a mistake to regard man as the most perfectly
developed mammal in all respects. His limbs and
teeth do not show any high degree of development,
and he is superior to other animals only in his brain
development.

The Rev. J. M. Bacon, F.R.S., proposes to make
a balloon ascent during one of the thick, impenetrable
fogs which visit London during the winter months.
He proposes to ascend to the higher limits of the
fog and to explore scientifically its constitution. He
also proposes to discharge small cartridges of gun-
cotton at great heights, in order to ascertain whether
the concussion will dislodge or disperse the fog in any
way. He has already carried out several experiments
with similar eartridges foracoustical purposes, at vary-
ing altitudes.

Arrangements are being made among the various
scientific and mechanical institutions in London to
hold an engineering congress at the Glasgow Exhibi-
tion next summer. The congress will consist of nine
sections, with Lord Kelvin as Honorary President. The
President of the Institution of Civil Engineers will pre-
side over the first section, while other sections will be
presided over by Sir Benjamin Baker, F.R.S., and
Sir John Wolfe-Barry, F.R.S. Already a sum of over
$16,000 has been collected as a guarantee fund for de-
fraying the expenses of the scheme.

The latest development of the automatic machine is
an apparatus in which letters and telegrams may
be placed to await the call of the addressee. The com-
munications are inserted in the machine in such a
manner that the name and address is plainly visible
through a small window. To obtain possession of a
missive, one places a penny in the slot. Shouldfa re-
ply be necessary, the insertion of another penny into
the instrument will insure the delivery of an envelope

" and sheet of note paper, and the reply may be written

upon a small desk attached to the machine. It is
stated that the English postal authorities have con-
sented to place letters and ‘telegrams in these auto-
matic * postes restantes ” if theaddressof the particular
machine is supplied.



DECEMBER 22, 1900,

Engineering Notes.

A subway scheme is proposed for Chicago, every other
street in the business section beinginvolved in the pro-
ject.,

It is said that the Krupps are negotiating with Span-
ish capitalists for the organization of a company in
Spain to build ironclads and manufacture ordnance.

The increasing importation' of American steel into
Great Britain is interfering with the trade of Swansea,
as the revenue obtained from the importation of raw
material used in making bars, and the industry-itself,
was threatened with extinction.

The & la carte system of dining cars of the Penn-
sylvania Line west of Pittsburg has been abandoned
in favor of the table d’hote plan, ballots having been
given to passengers for several tnonths in order that
they might vote as to their preference.

The Lake Shore and Michigan Southern Railway
has instituted a house to house canvass in Chicago with
a view to causing the people to test the facilities of
their suburban service, and free tickets are léft at the
houses which entitle the holder to one free ride in
either direction.

Probably the most valuable stock in the world is that
of the London New River Company, of I,ondon. There
are only 72 original shares, of which 86 are ‘‘adven-
turers’ shares” and 36 ‘* king’s shares,” the former com-
manding higher prices than the latter. A share sold
recently for $625,000. :

Preparations are being made to move the Columbus
monument at the circle at Fifty-ninth Street and Eighth
Avenue, New York, on account of the underground
railroad. The foundations were so deep that it was
considered cheaper and safer to move it temporarily,
and then return it to its pressnt location.

Experiments are being carried out in Gtermany as to
the perforating capacity of the latest Mauser model,
and the latest field guns, and as targets several hun-
dreds of pauper corpses are being used. The bullets,
when fired at a cowparatively short distance, tear
asunder the soft inner organs and finally mangle the
bodies.

A new light system has been introduced into the vil-
lage of Stinnozheimn in Wiirtemberg. From a large cen-
tral petroleum reservoir, the oil from which the light is
produced is distributed to the different lamps through
copper tubes ; the petroleum is then vaporized by spe-
cial apparatus and burner. A large lighting plant of
this system is to be put in the railroad shops at
Stuttgart.

The American red gum wood is now being largely
employed in London for street paving purposes. Re:
gent Street, Piccadilly, and the Haymarket have re-
cently been paved with this wood, and it is to be em-
ployed extensively in other parts of the metropolis.
Although-the wood is not so hard as the red woods of
Australia, it is more durable than deal or any other
tinber, while it affords the best foothold for horses. A
prominent feature of the wood is that it neither shrinks
nor expands under the influence of dry or wet weather,
which are great recommendations for its utilization for
paving purposes.

An American hydraulic engineer, Linden W. Bates,
has been asked to undertake the widening of the Suez
Canal. The corporation is desirous of rendering the
canal available for the passage of ships of greater
draught than can now be accommodated. It is
to be carried on by a colossal dredging process. Mr.
Bates has just completed three very large dredging
ships for the Queensland government. The largest
of them is about to leave the Arwstrong-Whitworth
yards at Newcastle-on-Tyne, and the Australian col-
ony has consented to have the machinery stopped en
route and test its efficacy for the purpose. Mr. Bates
has had great experience in matters of this kind, as he
helped to lay out the Chicago Drainage Canal and de-
signed the big Mississippi works at Memphis for the
War Departiment.

The Midland Railway Company, of England, have
recently purchased four Pallman sleeping cars for use
on their systemn. Each car measures 59 feet 1034 inches
over the buffer beams, and 13 feet 1 inch in height
from the rail level to the top of the roof. The bogies
upon which the car is built were constructed by
the Midland Railway Company at their own shops, so
that they differ somewhat from the prevalent Ameri-
can pattern. ‘The fittings for the vacuum brake were
also supplied by the railway company. The car was
dispatched to England in sections, and the parts re-
assembled at the railway works. The ecar is divided,
one portion of it being provided with five staterooms,
eacl.,of which is supplied with bed, folding washstand
and usual appurtenances. The remaining portion of
the car is a generalsaloon, and is only converted into a
sleeping apartment at night by making up the berth
between the two seats. All the berths are on the same
level, the company having abandoned the idea of plac-
ing one berth over the other. A smoking saloon and
buffet are attached A charge of $1.25 is made for
the use of this saloon in addition to the railway saloon.
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A NOVEL WIND OR WATER MOTOR.

We present hérewith an illustration of a novel motor,
patented by Marcin Puszkar, 18 Greenwich Street, New
York city.

From a central driving shaft, a number of arms
radiate, which serve to carry vanes. Of these vanes,
each has one end pivotally attached to the outer end
of one of the arms, so that it can swing freely. Stops
are movably secured to the arms and arranged to pro-
ject into the path of the vanes to bring them into driv-
ing econnection with the arms. Bars are slidable trans-
versely on the arms and are operatively connected with
the stops. A collar or ring normally engages the ends
of the bars, the ring being provided with alternating
elevations and depressions. The collar is locked by
means of a lever. A stop-lever is arranged to engage
the projecting portion of the lock-lever to unlock the
collar whenever desired. By means of this lever mech-
anisi, the collar can be made to rotate with the arms,
or it can be thrown out of gear, so that the bars
will sink into the depressions, thereby stopping the
motor.

The vanes, as our 1llustratlon shows, are of peculiar
construction. Each vane consists of a rectangular
frame to which a cover is secured. To this rectangular
frame canvas-covered side frames are pivoted so that
they can fold inwardly. At the pivotal or outer end
of the vanes a folding canvas-covered end frame is at-
tached, and is opposed by a balancing-framme likewise
covered with canvas. The vanes are pressed by the
current against the stops. When the vanes approach
a position directly in line with the wind, they are
swung around on their pivots, partially by the action
of the wind on the end frames. This action is counter-
balanced by the balancing frame, thereby preventing
the vanes from swinging around too soon. The vanes
range in the direction of the wind, the several frames
folding against the main frame. Against the current
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THE PUSZKAR CURRENT MOTOR.

the vanes present a narrow edge, and therefore offer
little resistance, automatically preserving a direction
parallel with the current until they strike the stops
again.

Strike Insurance in Austria.

A number of-Austrian manufacturers ‘have recently
formed an association for insurance against’ strikes,
says a United States consul. It is the object of the
association to indemnify its several members for all
losses sustained by them from unjust strikes which may
break out in their respective establishments, whether
voluntary, sympathetic, or forced. Eath member is
to pay a weekly premium equal to from 3 to 4 per cent
of the amount of his pay-roll.- The indemnity to be
paid to hin in case of a strike is to be, tentatively, 50
per cent of the wages paid ito his employes for the
week next preceding the suspension of work. Itis pro-
vided, however, that no indemnity shall be paid if a
committee of confidentjal agents appointed by the asso-
ciation shall, after a full investigation of all the circum-
stances, find the strike a justifiable one.

It is worthy of note that a report upon and discussion
of the subject *‘ Insurance against strikes” formed a
prominent feature of the programme of the natlonal
convention of Austrian manufacturers. :

It appears that this movement of industrial employ-
ers isnot confined to Austria. Itis reportedthat a simi-
lar insurance association, though on a smaller scale,
has been organized in Leipzig. Both the Austrian and
German associations, it appears, recognize in principle
the justness of strikes ; which is, at least in this coun-
try, an important concession to labor. Whether this
recognition will have any practical result, remains for
the present a matter of conjecture.

@O

THE French roller boat built by M. Bazin'has been
broken up at Preston, England, after being exhibited
for some timme as a curiosity. Her construction was most
intricate, and the amount of metal used enr~nous.
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Eleetrical Notes,
Telephonic communication has been established
between St. Michael and Nome by means of a tempo-
rary submarine cable. The toll is $2 for ten words.

A Russian medical man has decided that the electric
light is least injurious to the eyes. He says that the
oftener the lids are closed the greater the fatigue, and
consequent injury. By experiments he finds that the
lids would close with different illuminations per
minute : Candle light, 6-8; gas, 2'8; sun, 22 ; electriec
light, 1°8.

The single-phase system is rapidly being supplanted
in Eougland. The Stieffeld corporation have arranged
with the Electrical Construction Company, Limited, of
Wolverhainpton, for the conversion of their existing

plant into the two-phase system. They have also or-

dered two new two-phase alternators and engines to
work in connection with the same at a cost of $69,200.

The new electric railway at Paris has proved a great
success, despite the mishaps that have occurred there-
on from time to time. From the date of its opening
on Jaly 19 until October 31, 13,000,000, passengers were
carried. Oceasionally the daily number of passengers
carried amounted to 170.000. It was originally intended
to run only 270 trains per day, but this number has
been considerably mcreased and further trains are to
be added.

An accident occurred on October 19, on the Paris
Underground Railway, in which twenty-nine persons
were injured, and two were fatally hurt. The acci-
dent occurred near the Exposition grounds. A train
eutered the station at the Place de la Concorde, and
then backed out again. The train which followed it
misunderstood its signal, and the result was a collision.
As both trains were moving slowly, the damage to the
train was not very great. Traffic, however, was de-
layed for several hours.

The French government have decided to establish
their own service of submarine cable communications.
This decision has beeun arrived at as aresult of the Trans-
vaal and Chinese campaigns, when the majority of the
messages from France had to be dispatched over lines
under British control. Even the communications that
pass between the hoie government and the various
ministers abroad have to pass through English hands.
1t is proposed to establish four cable lines interconnect-
ing the colonies and the hoine country.

In the fire which destroyed the telegraph depart-
ment of the Manchester post office a short tiine ago,
the whole of tlie 250 instruments, which comprised one
of the finest and most modern installations in the Eng-
lish postal service, were lost, the damnage representing
some thousands of dollars. Forthe past twelve months
the work of substituting the accummulator system in
place of the old battery system has been in progress,
and now the obsolete systemn will have to be used for
another year until the accumulators can be restored.

The Russian authorities are displaying remarkable
energy in connection with the utilization of Popoff’s
wireless telegraphie system. All the lighthouses in the
Black Sea are to be provided with this apparatus, and
several stations are to be erected on the shore, so that
communication may be maintained between the shore,
lighthouses, and the warships within the radius of
the electric waves. Two hundred complete installa-
tions of the apparatus were recently dispatched to
Vladivostock and Port Arthur, and the work of fit-
ting out the Russian warships in the Pacific is to be
carried on with all possible celerity. The two ports
are also to be connected by the establishinent of in-
termediate stations along the Korean coast.

Mr. K. W. Hedges, of London, has recently patented
sowe improvements in connection with lightning con-
ductors. * By his process, all the joints in the condue-
tors are effected by a fusible or plastic metal, poured
into a mould which has been pla.ced around the parts
to be joined. To insure perfect ‘contact between the
joints, he recommends that the ‘mould should con-
stitute a kind of clamp, thus forcmo' the plastlc metal
upon the parts of the conductor joints. He also fixes
a lead protecting sheath round the conductor at the
approximate point at which it enters the earth.
Earthing is attained by a plate, or in the event of the

‘ground being dry, by a tube driven deeply into it, and

closely-packed with ca.rbonaceous material.
A new electricity meter has been pa,tented in London

" in which the conventional balance spring is substituted

by an electro-magnetic device to bring the escapement
wheel to the central position. This wheel hasa num-
ber of wires diametrically attached to it, and is sur-
rounded by a coil through which passes the current to
be measured. The rapidity of the oscillation of the
balance wheel to a certain extent is proportional tothe
current. Should an extra powerful current happen to
traverse the coil, or should the current be suddenly in-
creased in voltage, auxiliary devices are provided to
prevent the balance wheel when near the central posi-
tion remaining stationary atthat point. These seconde
ary appurtenances also serve to set the balance wheel
in motion with a small carrent. In other respects the
appliance resembles the ordinary type of meter.
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THE ROZE DIRIGIBLE AIRSHIP,

The competition for the Henri Deutsch prize of
$20,000 for dirigible balloons promises to be of great
interest, and next spring will, no doubt, see the first
contest, as at present no less tiran three dirigible
balloons are bi:ing constructed at Paris, and will prob-
ably be finished before the end of the year. These are
the balloon of M. De Santos-Dumont, which has
already been described; the ‘‘Thermosphere” of M.
Emmanuel Aimé, secretary of the
Aero Club; and the * Aviateur,”
which is now being constructed by
M. Roze at Argenteuil, in the vi-
cinity of Paris. M. Roze, who has
been occupied with the subject tor
a number of years, has finally de-
cided upon a type of dirigible bal-
loon with which he expects to solve
the problem. He ewploys the prin-
ciple of a balioon heavier than air
which is lifted by the ascensional
power of two horizontal helices
driven by petrolenmn motors and
propelled by two vertical helices.
The balloon is thus able to rise or
descend at will, and may be placed
in the most favorable region to take
advantage of air-currents. The idea
thus approaches somewhat the ideal
conditions of a bird’s flight. The
apparatus consists essentially of
two immense cigar-shaped balloons,
side by side, joined by a frame-
work in the middle, which supports
a car containing the propelling and
steering devices, The total weight,
including eight persons, is 6,800
pounds, and the ascensional power
of the balloons is calculated so as to make the whole
apparatus?220 pounds heavier than air. Above the car is
a parachute of special construction, which alsoserves the
purpose of an aeroplane. Theengravings and diagram
show the general arrangement of the apparatus: the
two cigar-shaped balloons are of considerable size, be-
ing about 140 feet long and 22 feet in diameter in the
middle. They are constructed upon a skeleton frame
of aluminium tubes and rods, made up of a series of
circles and longitudinal brace-rods; at each end is a
point made of sheet aluminium. This frame is very
rigid, and at least 15,000 feet of tubing and fods have
been used in its construction. The framework is covered
with varnished pongee silk to form the balloon.

Each of the balloons is divided into six compart-
ments by transverse partitions, and
from the middle part down the in-
terior is provided with a double
bottom, to allow for the expansion
and contraction of the gas without
deformation. The different com-
partments are connected by means
of a series of tubes having auto-
matie valves of special design, so as
to allow the proper distribution
of gas without a brusque displace-
ment ; the compartment serves also

VIEW OF THE CAR SHOWING ONE OF THE HORIZONTAL RUDDERS,

forsafety in case of rupture. The tubes which join the
two balloons aljow the passage of gas from one to the
other, and thus the equilibrium of the system is main-
tained. The framework in the middle, connecting the
two balloons, is made of aluminium tubes and rods, and
supports the car below, with its propellers, and, above,
the parachute, which is on a level with the top. One of
the engravings shows a rear view of the car, which is
divided into an upper and lower part; it is made of
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light wood and aluminium. The lower part will hold
eight persons seated, including the aeronaut, whose
station is in front, where he has at hand all the con-
trolling devices. A light wood partition forms the

_ upper floor, which is to contain the motors; the top of

the car is formed of a light framework covered with
canvas, which comes down to a point at each end,
giving the whole a fish-shaped appearance. Two or

more gasoline motors of light pattern are to be used,

FRAMEWORK OF THE ROZE TWIN AIRSHIPS.

giving a total of 20 horse power—10 for the lifting and
10 for the propelling helices. The motors are to be
coupled together, or may be used separately in case of
accident. There are two propelling helices, one in
front and one in the rear of the car; the latter, with
the vertical rudder, may be seen in one of the views.
The propellers are formed of aluminium tubing over
which varnished canvas is stretched ; they revolve at
the rate of 200 revolutions per minute and will displace
about 450 cubic yards of air per second ; M. Roze thus
counts upon a speed of 40 to 60 miles an hour in calm
weather. Above the car are placed the t wo ascensional
helices ; one of these in construction may be seen in
the foreground of one of the views. They have .been
calculated to overcome the weight of the balloon, with

a sufficient reserve force to lift it to any desired height,
and the position of the balloon in space is thus quite
under the control of the aeronaut, who may place him-
self in the mest favorable zone.

There are two of these ascensional helices, carried
upon vertical shafts spaced each about 10 feet from the
center of the car. There are four horizontal rudders,
two in front and two in the rear ; one of these will be
noticed at the side of the car. Above the helices is

. beer in place of malt and hops.
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placed the parachute, at about the same level as the
top of the balloons ; it consists of a light framework
(see diagram) from which hang a number of blades
formed of silk stretched on an aluminium frame ; these
take a vertical position when the balloon mounts, and
when it is propelled forward they are inclined toward
the rear. In cise of accident, when the balloon de-
seends, or when in other cases it is desired to use the
parachute as an aeroplane, the hanging vanes coime
together at the top and forw alarge
surface, and the descent is thus
gradual. Besides, the position of
the vanes may be governed at will
by a system of cords, and an aero-
plane may thus be formed at any
time, and the ascensional helices
disconnected ; all the force of the
motors is then available for the
propulsion. The disposition of the
car has the advantage of keeping
the mechanism at a distance from
the bottom, and there is less dan-
ger from shocks. The bottom of
the car is about 3 feet above the
bottomn of the balloons; in case
these should descend upon the
water, the system would float
and the car would be still out of
water. :

Mr. Roze has constructed a small
model about 5 feet long in which
the helices are moved by clock-
work ; it is suspended from a bal-
anced lever, and is made to go
through the different evolutions,
from which favorable predictions
may be made for the large balloon.
It is expected that the first ex-
periments will be made toward the end of the year if
the weather is favorable.

—————r—
Arsenic in Beer.

In England the victims of arsenical poisoning from
drinking beer now number more than sixty dead and
one thousand ill, Manchester being the center of the
trouble, and the places affected are usually within a
hundred-mile radius of that city; but the panic has
spread over the entire country. It has been found
that the cause of the poisoning is arsenic in the
sulphuric acid used in the manufacture of glucose,
which the English brewers employ in making cheap
The poison has thus
far been traced to only one establishment, which sup-

plied sugar for several breweries in

the Midlands and the North., The
commercial sulphuric acid used in

England is largely 1made of pyrites,

which comes from Spain, and there
. is always a trace of arsenic in it.
It was thought there was an undue
T amount in the lode from which the

supply came in this iustance. An
analysis of some of the beer sold
in public houses showed that it con-
tained sufficient arsenic to kill any

REAR VIEW SHOWING REAR HELICE AND VERTICAL RUDDER.

regular drinker. Hundreds of thousands of gallons of
beer have been poured into the sewers of Manchester
by brewers and -retail dealers. It is probLable that
there will be a governmental inquiry, and that there
will be legislation providing for the use of malt and
hops instead of cheap and deleterious substitutes.

A FRESCO which is attributed to Giovanni Bellini has
been discovered in the church of the Frari in Venice,
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DISAPPEARING DEMON.
BY W. E. ROBINSON.

An excellent trick which never fails to please is known
as the * Disappearing Demon.” A couple of very clever

acrobats and contortionists have been mystifying both ~

continents with acrobatic feats and wonderful postur-
ings, and then end their performance with a unique
disappearing and appearing act. The only piece of
apparatus which they have occasion to use is what
appears to be an ordinary kitchen table,
devoid of cloth. One of the performers sug-
gests that they set the table for dinner. The
cloth is spread over the table, coming some ten
inches below the top. A dispute then arises
who shall cook the dinner. Finally, one of the
acrobats, who is dressed as Mephisto, jumps
upon the table to get away from his companion,
who follows him with a cone-shaped wicker
basket, which he claps over his comrade’s head
and body, hiding him completely from view. .
In a few seconds the pursuing acrobat kicks
over the cone, and the demon has disappeared.
The cone is again placed upon the table, and
immediately lifted, and it is found that the
demon has returned. The trick can be readily
understood by reference to our engravings.
The table has a double top, the upper one be-
ing made fast to the legs and containing a
well-concealed trap. The lower one is movable, -
working up and down in grooves in the table
legs. It is kept in its normal position against
the real top of the table by means of spiral
springs in the hollow legs of the table. The
cloth is slit on three sides of a square, and the
other side 18 loosely basted, so that one pull
on the thread will disjoint or free it. When .
the demon is covered over, he pulls out the
thread in the cloth and passes through the trap
in the table top, the lower part of the double
top sinking down under the performer’s own
weight. During the time when he is lost to the
view of the audience, he lies flat between the
two table tops, and close to the trap. Of
course, when the cover is removed, he has ap-
parently disappeared. He imakes his appear-
ance in the reverse way.

*-0-0

Fish Poison.
The subject of fish poisons has for some years
past attracted attention among chemists, and a useful
contribution to the subject has just been completed by
a corresponding member of the Pharmaceutical Society,
Dr. M. Greshoff, the Director of the Chemical Labora-
tory at the Colonial Museum, Haarlem. 1t forms Part’
XXIX. of the Mededeelingen uit ’Slands Plantentuin,
as published in Batavia. A good deal of the work was
done in the celebrated Botanical Gardens at Buiten-
zorg, in Java, where Dr. Greshoff worked for some
time. This volume is the second that has been issued,
and the two form a complete résumé of all that is known
on the subject, economical, botanical, and chemical.
The poisonous action on fishes seews to be due chiefly
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to the following substances: Prussic acid, saponin,
cumarin, cytisine, and andromedotoxin, although there
are others, such as picrotoxin, derrid, and the acrid
principles of the Euphorbiace® and Ranunculaces.

o Anl.laeptlc ill’,ropertles of Bile.
ew_years ago it was supposed that the bile had a
" considerabje” antiseptic power, and that one of its

. functions copsisted in modifying the intestinal fer-
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1mentations ; later on, however, bacteriological research
shiowed that the bile had no antiseptic power, but, on
the contrary, it was in 1nost cases an excellent medium
for the cultureof different microbes. Butalthoughthe
bile is nat antiseptie, it acquires, under certain con-
ditions, antitoxic and vaccinating properties. Robert
Koch found that the bile of animals who had suc-
cumbed to the bovine pest could be used for the inocu-
lation of other animals to protect them from the dis-
ease. The recent work of F. Neufeld has established a
new property of the bile, nainely, a bacteriolytic power
toward the pnéumococeus. If 1 part of rabbit’s bile is
taken and mixed with 10 or 20 parts of a bouillon con-
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taining the pneumococecus, it is found, upon examining
the liquid in suspended drops, that at the end of a few
minutes the contours of the pneumococcus lose their
sharpness, becoming less and less visible, and finally
disappear completely, being dissolved in the liquid ;
this action requires, in ordinary cases, about three or
four minutes, but sometimes lasts as long as fifteen to
twenty minutes. The rapidity with which the solution
takes place varies, besides, with the more or less fluid
state of the bile and the quantity of culture in
troduced; the bile may dissolve up to 300 times
its volume of culture; The action is about the
same at the ordinary temperature and at 33°
C.; but is slower at 1° or 2° above zero. The
dissolving of the pneumococcus does not in-
volve the destruction of the vaccinant -sub-
stances contained in the body of these micro-
organisms ; in fact, a hypodermic injection of
bile given to a rabbit, and having previously
dissolved a culture of pneurnococcus, gives it
immunity, or at least increases considerably its
resistance to this form of infection. The bile
seews to act only against this particular form
of micro-organism, and leaves intact the other
pathogenic bacteria (typhus bacillus, strepto-
coccus, diphtheria bacillus, ete.) This prop-
erty is possessed not only by rabbit’s bile, but
in less degree by the human bile and that of
different animals.

THE PROTECTED CRUISERS OF THE
ST, LOUIS” CLASS,

A point has been reached in the development
of the new United States Navy in which we
not only have ceased to follow the lead of
other navies, but are producing original de-
signs of ‘ships and novel details which are be-
ing followed by foreign constructors. It is true
that in size the United States Navy stands
fourth among those of the world, but in de-
sign, material, equipment, and efficiency, it is
the equal, if not the superior, of any other
navy. This result is due largely to the ability
and energy of the Bureau of Construction and
Repair, which, under the Chief Constructor,
Rear-Admiral Philip Hichborn, has been re-
sponsible for the design, construction, ard
maintenance in a state of efficiency of our new
navy. The latest products of this Bureau are

fourteen vessels, whose construction has recently been
authorized, namely, five battleships, of about 15,000
tons displacement, six armored cruisers, of about 14,-
000 tons displacement, and the three protected cruisers
which formn the subject of the present article, of a little
under 10,000 tons displacement.

The Protected Cruisers, to be named the * St. Louis,”
“ Mi!waukee,” and * Charleston ” (the latter to con-
tinue the name of the 8,700 ton vessel wrecked Novem-
ber 2. 1899, off Kamiguin Island in the Philippine
group), compare favorably with their class in other
navies. In faet, so closely do they approach the type of

_second-class armored cruisers that they wmight easily be

e

NEW UNITED ETATES_ PROTECTED CRUISER ¢ ST. LOUIS »—ALSO “ MILWAUKEE ” AND “ CHARLESTON.”

Displacement, 9,700 tons.

Speed, 22 knots. Bunker Capacity, 1,600 tons, Armor: Side armor and partial belt, 4 inches; conning tower, § inches; gon positions, 4 inches; protective deck, 2}4 inches,

Armament 3 Fourteen 6-inch 50-caliber rapid-fire, eighteen 8-inch 50-caliber rapid-fire, twelve 8-pounders, twenty-four emaller guns. Complement, 564,
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mistaken for such. In anengagement they would prove
theinselves a match for sowe of the armored cruisers of
other navies. A comparison of their principal data
with that of the British * Monmouth” class will
demonstrate their value.

UNITED STATES. GREAT BRITAIN.

¢ 8t. Louis,” ‘* Monmouth,

“ Milwaukee,” ** Egsex,” « Kent, *
¢ Charleston.” “Bedford."
Length on load waterline........ 4% feet. 440 feet.
Breadth, extreme. . . 66 feet. 66 feet.
"'rial dlsplacement cevens.. 9,700 tons. 9,800 tons.
Mean draaght at normal dis- .
placement.........cc....... - 28 feet 6 inches. 24 feet 6 inches.
Engines, twin-screw, I. H. P....21,000 22,000
Speed. . cieeieeterees smaee 22 knots. 23 knots.
Normal coal supply ............. 650 tons. 800 tons.
Coal bunker capacity........ .. 1,500 tons 1,600 tomns.
ARMAMENT.

Fourteen 6.inch R. F. gans.
Eighteen 14-pdr. R. F. guns.
Twelve 8-pdr. R. F. guns.

Four 1-pdr. automatic.

‘Eight 1-pdr. R. F. guns.

TFwo 8-inck R. F. ficld guns,

Two machine guns, 0-30 caliber.
Eight automatic guns, 0.30 caliber.

Four 6-inch R. F. guns, in turrets.
Ten 6-inch R. F. guns in casemates.
Ten 12-pdr. R. F. guns.

Three 3-pdr. R. F. guns.

Eight machine guns,

PROTECTION.

Main side armor.. ...... 4 inches. 4 inches, tapering to 2 inches at bow,
Lower casemate armor...4 il

Upper “ o4 N

6-inch gun protection....4 o 4 inches.

Conning tower and shield .5 a8

Signal tower............. 4 s
Splinter bulkheads....... 2 <
Protective deck...... ... 2% Two decks, 1}4 inches and 34 inch.,

The act authorizing the “St. Louis” class states
that these vessels shall carry ¢ the most powerful ord-
nance for vessels of their class, and have the highest
sppeed compatible with good cruising qualities and
great radius of action ;” all these qualifica-
tirns have been embodied in the design for
ifiese vessels. The general appearance of
these cruisers suggests that trite quotation :
* A thing of beauty is a joy forever.”
‘Beauty ” and ‘‘ joy” applied to these ves-
sels mean easy lines, graceful exterior, speed
and the ability to sustain that prestige up-
on the séa which has been maintained by
the navy of the Republic since its origin.

The main deck of these cruisers is sup-
plemented 'amidships with a covered super-
structure, within which are located four 6-
ineh rapid-fire guns and six 14 pounder
rapid-fire guns ; outside the superstructure
are two mmore 6-inch rapid-fire guns, located
on the center line, one forward and the
other aft. Located on the gun deck is the
greater portion of the battery, consisting of
eight 6-inch rapid-fire guns, twelve 14-
pounder rapid-fire guns, and four 1-pounder
rapid-fire guns. Sixteen rapid-fire guns are
stationed on the superstructure deck and
bridges, and the remainder of the battery is
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up to the bow, even if some eompromise had been
necessary in the matter of eoal or armament. This is
an age of armored eruisers (i. e., ships with a complete
waterline belt), and it is regrettable that these vessels
should fall short of the requirements for want of the 120

" feet of 2 to 3-inch armor necessary to eomplete the belt
to the stem.

The corn-pith cellulose cofferdam at the water-
line, with its water-excluding properties, will safe-
guard the trim and stability of the ‘St. Louis”
against all but the smaller 6 and 14-pounder shells
about as effectively as if the 2-inch belt were extended
to the stem; but it will be just these very small-cali-
ber guns that will be used to search out and cut to
pieces the unprotected ends of an enemy’s waterline.

It must be adinitted that the new ships, although
they are not quite ii the class of the armored truisers,
are nevertheless ntore than a watch t'or a.ny protected
cruiser afloat. -

ARMORED BURROWERS.
BY CHARLES F. HOLDER.

In the early days some of the most interesting animals
were burrowers, as the glyptodon and toxodon ; huge
mailed creatures estitnated to have been as large as a

rhinoceros. South Aneri¢a was the hoie of these forus, -
and when the remains of a toxodoh were diséovered,

they created no little excitemient in the world of
science. A rancher found the skeleton, whieh had
rolled out of a bank. The strange head was seized
upon by his boys, who, after pounding out the teeth,
set up the then priceless skull as a mark, and what
was left, and a few teeth, constitute the most inter-
esting specimmen in England to-day.

The glyptodon had a length of five feet and re-
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first seemed to recognize a stranger, and gave sud-
den leaps; but they soon became reconciled to the
warmth of my bhand, and would lie perfeetly quiet.
They weére pink in .eolor and alinost perfect fac-
similes of their pareut; their eyes open, and the
armor as hard as the inside of a man’s hand and by no
means as soft as one might expect. The head was
very large in proportion to the body, the reverse hold-
ing in the adalt.

There was something about both parent and young
suggestive of swine ; the peculiar snout as cold as ice,
the piglike ears, and a very comical piglike trot com-
pleted the resemmblance. The mother was perfectly
tame, and sat in the keeper’s arms in almost any posi-
tion without objecting, but a strong, peculiar wusky
odor was particularly offensive, and would prevent the
armadillo from being a popular pet. When placed
upon the floor, the animal would trot around at a rapid
gait, apparently not using her small eyes, but touch-
ing the snout to the floor atevery step, as though to
direct her course. The two adults ate three pounds of
roast beef per day, and were given nothing else.

The observer in watching the animal could not
divest himself of the idea that it was an automaton
and wound up, so clumsy were the movements. Some-
times she stopped as though to listen, cocking her
long ears upward and holding Ler head slightly on one
side, at which time she might be standing on the tips
of her toes in a most constrained and unnatural posi-
tion ; in a word, when the animal stopped, she did so
in whatever position she happened to be in, whether
flat-footed or on tip-toe. The keeper said that the ani-
mal displayed no intelligence, and paid no attention
to her young. I repeatedly held the young to her nose
as she trotted across the floor, but she did not appear
te rotice them.: When placed in a box, she
made convulsive leaps, falling with a crash.

To see the armadillo at its best, it should
be in its home, where its burrowing powers
are extraordinary. It is said that it is al-
most impossible to dig one out, the animal
having the faculty of burrowing faster than
two or three men can dig. Darwin, in re-
ferring to a South American form, states
that when ove was seen running along on
the pampas, it was pecessary literally to
tumble from the horse to save it, as it
would immediately begin to disappear, and
before it could be grasped would often be
nearly out of sight, its tail alone remaining
above ground.

The hairy armadillo, according to Azara,
would secent a dead horse a long way, and
run directly toward it as would a hound.
Instead of attacking it above ground, the
armadillo would begin a burrow some dis-
’ tanee off and come up beneath it, burrow-

ing into it and remaining in the body
l until it had devoured all but the hide and

Iocated in the fighting tops of thé two mili-
tary masts. Additional platforms are built
opon the masts to accommodate ihe two
search-lights. Electric ammunition hoists are designed
to supply the guns with the greatest rapidity, making
it possible to hurl against an enemy a broadside of
about twelve tons of metal per minute.

The four lofty smokestacks, extending to a height of
76 feet 6 inches above the normal load waterline, pro-
vide draught for sixteen straight water-tubular boilers
Iocated in: four watertight compartments, which, to-
gether with the engines,are protected by the side armor,
sloping deck armor, and a twelve-foot coal bunker.

The inner bottom of these vessels extends to the un-
der side of the protective deck; above the protective
deck a cellulose cofferdam, 30 inches wide and 41 inches

above the normal load waterline, extends throughout -

the length of the vessel.

In the construction and equipment of the *‘‘St.
Louis” class, as small a quantity as possible of wood is
to be used, and wherever it is used it will be electric
fire-prooféed.” Each vessel of this class is fitted to accow-
modate a flag officer and staff in conjunction with the
regular complement. In comimission the number of
officers wilt'be 89 and the crew will number 525 men,
for which are provided 16 boats, ranging from a 36-
foot steawn cutter to a 16-foot dinghy, and in addition
to these two 12 foot punts and two life-rafts will be
carried. These boats are stowed in chocks on the
superstructure deck and swung out by four cranes.

- All the latest and best improvements in constraction
and equipment are to be provided for the accommoda-
tion and comfort of the officers and crew.

The waterline belt, 4 inches in thickness, extends
in the wake of the engines and boilers and magazines
for over one-third of the vessel’s length, and reaches
from several feet below to about 3 feet above the
pormal waterline. Side armor of the same thickness
ig-carried up amidships to the main deck, and extends
Between and includes the forward and after 6-inch guns
‘on the gun-deck. The 6:inch guns at the four corners
of the superstructure are also protected by 4-inch armor.

While we greatly 'admire these vessels, we must ex-
press a regret that the waterline armor was not carried:

ARMORED BURROWERS.

sembled an enormous turtle. The tail was long,
giving the animal, with its head, a length of nine feet.
All these mailed animals appear to have been enor-
mous. Thus the genus Chlamydotheriam equaled the
largest living rhinoceros in size, whil¢ Pachytherium
was as large as an ox. They were slow-moving crea-
tures with little intelligence, needing the heavy armor
to protect them from the attacks of the gavage ani-
mals of the time.

These giants seemed to have anticipated the cufious
armadillos of to-day, which are found in South Amer-
ica and the southwestern borders of the United States.
It is difficult to imagine more interesting ereatures than
these armored burrowers, provided with a coat 6f mait
jointed and so arranged that some can coil themselves
up into a perfectly protected ball impervious to the
attacks of almost any foe.

Arwadillos are not rare i museunis, but, t6 se# onie

alive with its young is not an every-day experiénce; -

and when I was inforined that a female, owned by Ed-
wards Brothers, of Tacoma, Washington, had given
birth to three young in Pasadena, I ifduced the owner
to .allow me to photograph the family group.’ The

yvoung were interesting little creatures about six imches -

in length, and despite thefact that they weére but &
day old were very activé; and doubtless the patient
photographer, Mr. Jarvis, of Pasadena, never had

such remarkable and obstrepérous subjects, as it t6ok

four men over an hour to secure the accompanying
picture. The mother was very docile; and displayed
no affection for her young. When placed on a tabl‘e
on a white cloth,.to throw her outlines into relief, she'
seemed like a stuffed specimen: as far as* atiy intérest
in her surroundings went; the only. motion being
a trembling, a though she were cold. But the two
young were continually moving; attéempting to reach

the mother and nurse—a privilege which: shé lmd‘ ew-

dently denied thetr from the first; and the' owner was'
trying to raise themm by the bottle, to which they
seemed favorably inclined. Their movemeénts were
very erratioc and: rapid;, and’ wherr toueclhied’ thiey &t

bones. This species is said not to build

burrows to live in, preferring the surface of

the ground. When the singular Botocudos
were first visited by white men, they were found to
be provided with extraordinary speaking trumpets,
hard as roeks and made ap of facets. These were the
tail armor of the largest of all the armadillos, which
attains a length of two to five feet and has twelve or
more movable bands. Its claws are enormous, con-
stituting the most powerful digging armament known
among animals ; and in the regions where it is found,
bodies when burled have to be weighted with rocks
to prevent their depredations.

Néarly alt the armadillos dare valued as food, the
fiesh being described as good even from the American
standpoint. The shells are used for a variety of pur-
poses, and I have seen a very fair guitar made from
one, thie strings being stretched across the opening, a
neék of wood having been inserted. To a certain ex-
temt the aniinals are scavengers. Several have been
Kepton one of our men-of-war to Kill insect and auimal
pésts, devouring rate, mice, and cockroaches with avid-
ity. They are not confined to animal diet in their
natural state, eating succulent roots, seeds, and plants
of various kinds.

Pol;asli !:»oap to Prevent Dimming of Eye=
Glasses.

Constant wearers of eye-glasses, spectacles, etc., are
much annoyed by the dimming of the glasses upon
entering a warm room from a cooler place. It will
greatly interest them to know that this evil can be ob-
viated by rubbing the glasses with soft. soap. All that
i8 necessary is to rub every morning or before going
out a little so-called green soap (washing soap, potash
soap) over the whole sarface of the glass, polishing it
until it is bright again. The preparations, * Glasolin
and ** Oculustro,” offered for the same purpose at high
prices, are nothing else than pure potash soap.—Die
Werkstatt,

THE Prussian army is going to try barracks made of
asbestos. Field Marshal Count von Waldersee has a

portabié asbestos house among his luggage.
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V. AN INEXPENSIVE WATER MNOTOR,
B¥ GEORGE M. HOPKINS,

A gimple but very effective water motor can be
made by any one according to the plan here showa,
with little trouble or expense. It may be necessary to
have a few minutes’ work done by a tinsmith., The
maker may do this if he understands soldering.

In a pine board 7 inches square ard t inch thick,
make a round hole 5 inches in diameter, by the use of
a scroll saw, or in any other convenient way. To the
sides of the board fit two thin boards 14 inch thick,
one on either side. In a small holein the center of
each side drive a short piece of brass tube of about 14
inch internal diameter, and to these tubes fit a
straight steel wire so that it will revolve freely.
This wire is the shaft of the motor wheel. It
should be of sufficient length to project am inch
beyond its bearings, to receive a small pulley.

To the center of the shaft is soldered a sheet
brass disk 8 inches in diameter, so that it will run
true a8 the shaft revolves, and teo the disk is
soldered a disk of brass wire gauze 30 mesh.
The edges of the brass wire gauze must, as the
ladies would say, be sewed over and over with a
fine copper wire, to prevent it from raveling when
the wheel revolves rapidly. If the workman is
an adept, he may solder a ring of brass wire, say
No. 18 or No. 20. to the edge of the wire eloth.

The simplest way to secure a nozzle for the
wheel is to buy a cheap, small oil-can having a
long nozzle, with an opening in the smaller end
of about 4 inch. This nozzle is inserted into the
edge of the wooden wheel-case, as shown, and
its smaller end is bent so that it forms a small
angle with the wheel, with the point of the nozzle
as near the wire cloth as possible without touch-
ing. To cause the wheel thus made to keep a
central position in its case, pieces of the small
tube before named may be slipped on the shaft
each side of the wheel.

A 3-inch hole may be made in the casing at
the bottom, and provided with a short tube for re-
ceiving a rubber pipe, to carry off the waste water,
and there should be a %{-inch hole in each side near
the top to admit air. The casing may be seeured to
the wooden foot-pieces with screws. It i8 desirable to
make the casing impervious to water. To do this,
the various parts may be boiled in hot paraffine
for ten minutes. If it is found difficult to seecure
paraffine in bulk, a pound of paraffice candles
will furnish enough for this purpose. The inflam-
mable nature of paraffin should be kept in mind,
and a cover should be provided for the vessel in
whieh it is melted, so that it may instantly be ex-
tinguished by the cover should it become ignited.

The metal used in the construaetion of this wheel
should be of brass, exeepting the shatt. The
screws with whieh the cusing is pot together
sheuld be brass. The top of the oil-can is cut off

to formn a part of the eoampling for reeeiving the
rubber pipe leading from the wash-beowl fancet to the
wmotor.

Po prevent the ehecking of the wooden parfs of the
motor, the parts shondd be arranged with the grain ly-
ing in the sawme direction,

With sufficient water pressuzre, this motor will make
from 1,500 to 2,000 revoluntions per min-
ute. With a very flexible cord belt—a
leather shoestring, for example—it may
be made to drive a light sewing machine,
fan, or any other machine requiring a
small amount of power.

If more power is required than eam be
secured by one water jet, additional noz-
zles may be distributed around the wheel,
or more wheels may be placed on the
same shaft, but nothing will be gained
unless the water pressure is maintained.
The pressure should be from 25 to 40
pounds per square inch.

In a small high-speed motor of the
class here described, the full pewer-is real-
ized only when it is provided with a very
small pulley connected by a very flexible
belt with a large pulley on the machine
to be driven.

It is obvious a non-corrosive metallic
case would be better than a wooden one,
and the metal one is advised when the
builder has comnveniences for making a casingof that
kind.

The White Sands,

Perhaps of all southern New Mexican wonders, that
which is known locally by the name of the White
Sands is the most remarkable and: beautiful—let us
add, one of the rmuost financially valuable also.
¢ Imagine scalinga mountain in the Arid Belt, wherein
lakes and rivers of any inportance (with an apologetie
bow to the Rio Grande) are conspicucus by thein ab-
sence, and beholding against the cloudless biue of the
horiyon a line. of silver breakers tossing before a fine
head wind. Such, as viewed from a distance, are tha.
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locally famous White Sands. In reality this silver sea is
a vast bed of purest gypsumn, about 60 miles in length
and from 5 to 20 in width. It lies in the San Augustin
Plain, 60 miles south or so of an extinct volecano, whose
lava stream flows to within a moderate distance of it.
There are other gypsum.deposits in the Territory, but
none 8o important or so extensive as this one, which may
be looked upon almost in the light of a phenomenon.
Little or nothing seewns to be known of it, however, in
public institutes of scientific or other research ; in fact,
the curiosities and resources of this section all share
pretty much the same fate. Even the mines, fabulously
rich as they arein various ores, receive no attention.

SMALL WATER MOTOR.

The latest report of the United States Geological Survey
rentions, for instance, but one of the several turquoise
mines, and that one of the least important—whereas
the New Mexican turquoise has long held a place in
the front rank in the European markets, and wore re-

DIAGRAM SHOWING POSITION OF NOZZLE.

cently in those of New York, The so-called sand hills
of this great gypsum bed are none of them over 40 feet
in height ; yet on a near approach they resemble some
mountain region clothed in eternal snows and broken
into gorges and cafions of indescribable beauty and
variety. The winds of the plains keep these sands so

MOTOR DRIVING SEWING MACHINE.

constantly in motion that no living thing takes root
there, although along its edge trees and plants find
nourishment. It may be presumed that some profit-
able use will one day be made of this valuable de-
posit. Arailroad now runs to within 20 miles of it, and
other roads are in prospect.

On the western border of the gypsum deposit, and
extending for about five miles in length by one mile
in width, is what is generally s@ipposed to be the bed
of some vanished lake or river. Here the deposit of
carbonate and sulphate of soda, and borax, appears
to be of unknown depth, and the water found from
two feet below the surface to 80 feet (which is as far as
exploration has hitherto been carried) is heavily min-
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eralized, not only with the above ingredients, but with
chloride of sodium also.

The Dissolution of Bones by Bacteria.

It is considered certain that bacteria play an import-
ant part in the dissolution of bones, so that if rapid
dissolution is desired, it follows that the bacteria
should be afforded every opportunity of doing their
work. This may have sowe bearing upon our methods
of the disposal of the dead, says The London Lancet.
The action of bacteria is not likely to be facilitated by
burying bodies at a comparatively great depth beneath
the surface. Sowe recent experiments have shown that

when sifted bone-meal was inoculated with various
bacteria, and kept wet, a remarkable resolution of
the constituents of the bone, including the inor-
ganic as well as the organic matters, tock place.
The latter resolved themselves, as might be ex-
pected, into simpler compounds of the type of am-
monia, but the most curious results consisted in
the faet that the soluble phosphate of lime was
converted into soluble phosphoric acid. The ex-
periments were eonfirmed by utilizing oats grown
in large pots with bone meal and inoculating with
different bacteria. The yield of oats was far
greater than when the bone 1neal was inoculated
in this way. Several species of bacteria were em-
ployed with results which varied widely. Asarule
the organic substances which act as poisons in the
human body are of a very complex nature, and as
they are resolved into simpler ones their toxicity
diminishes and finally disappears. In the putre-
faction processes, the organismns concerned are
rapidly breaking down complex toxic substanees
into simpler innocuous products. Bacteria, how-
ever, in certain diseases, may elaborate poisons of
a highly complex constitution. Thus we have two
great classes of organisms from the point of view
of the healthy human subject, the benevolent and
the malevolent.

A LOCOMOTIVE recently ran off a bridge over the

St. Quentin Canal, near Paris, and fell into the water.
It was found impossible to raise the locomotive, as the
space was so confined, so divers passed chains around
it, and these were attached to beams. The load
was then raised by means of screw supports, block-
ing being introduced as the work proceeded, to
guard against a possible breakdown. The loeco-

. motive was lifted 14 feet, so that a sand-lzden
: barge could be run underneath. The engine was
: then lowered and taken away; five days were

il
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consumed in doing the work.

1 December Building Edition,

- The thirtieth volume of the BuiLDING EDITION

ends with the December number of this periodi-
cal, and certainly no issue of this journal was ever
bandsomer than this namber. The eover is de-
voted to a colored illustration of a Spanish-Ame-
rican house at Pasadena, Cal. The first page engrav-
ing consists of a large reproduection of Donatello’s pulpit
of San Lorenzo, Florence. ‘ Ochre Court,” Newport,
R. 1., the residence of the late Ogden Goelet, Esq., is
the subject of three large engravings. This is one of
the masterpieces of the late Richard M. Hunt. A choice
selection of modern suburban houses i8
given.
—_————————

i The Current Supplement.
‘ The current SUPPLEMENT, No. 1308,
opens with an article on “ Direct-Con-
nected Railway Generators,” in which
large machines are illustrated in detail.
* Contewmporary Eleetrical Science” is
a series of short notes on electrical mat-
ters. * The Origin and Progress of Scien-
tific Societies” is an address by Sir John
Evans. “'The Paris Exposition of 1900 *
is by Carl Hering. *‘‘Elephant Hunting?
isan extremely interesting article. ** Drift-
wood” deals with floating timber, and
gives most interesting facts. ‘“A New
and Simple Method of Making Telescope
Objectives” is by Edmund M. Tydeman,
and is accompanied by working drawings.
*“The Great Sea Serpent of the Garden of
Acclimatation” is illustrated by two en-
gravings. This issue contains the usual
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RECENTLY PATENTED INVENTIONS.

Electrical Apparatus,

DRY-BATTERY. — ERNEST MEYER, Boulevard de
Clichy 60, Paris, France. About the centrally-located
negative electrode, a depolarizing mass is located. - A
positive electrode surrounds the depolarizing mass. A
layer of peat flber or moss is interposed between the
cloth cover and the positive electrode and is impregnated
with an exciting liquid. A filing of plaster contains
some of the exciting liquid and extends at the top of the
battery between the electrodes. The compactness, sim-
plicity of construction, and high efficiency of this bat-
‘tery are noteworthy.

Gas-Generating Machines.

ACETYLENE.GAS GENERATOR.—JaMrEs WAL-
TON, Pheenicia, N. Y. This apparatus comprises a gas-
ometer and a generator connected by a valved pipe. A
‘bracket ie carried by the gasometer-bell, from which
bracket a rod projects downwardly, provided at its lower
‘end with an arm. A chain or cord is secured to an arm
of the pipe-valve and has its ends secured to the bracket
and -arm, so that the rise and fall of the bell will close or
open the valve in order to control the generation of gas.
The action is automatic. Care has been taken to pro-
vide means for cooling the gas before distribution.

ACETYLENE-GAS GENERATOR .— WiLLiam H.
McGOLDRICK, San Antonio, Tex. The generator and
gas-holder in this machine arecombined ir one appara-
tus comprising a tank in which a bell is mounted to
move vertically, and has a generator-dome consisting
of inner and outer walls separated to form a water-
space. A pipe leads from the interior of the dome
through the water-space to the interior of the bell above
the water-level. A vent is connected with the pipe and
controlled by a valve in the pipe. A generator-cylinder
is extended upwardly from the bottom of the tank. A
jacket of water surrounds the bell and' the cylinder.
The pressure of gas in the bell forces the water down-
ward in the bell, causing it to rise at the outer sur-
face and to pass through the feed pipe to the generator-
cylinder.

ACETYLENE-GENERATOR.—AvueUsTUs F. SHRI-
VER, Arbuckle, Cal. The generator-cylinder is arranged
on the lower portion of the gasometer. In the generator
is a spray-pipe connected with a valved supply-pipe.
From the stem of the valve an arm is extended, the free
end of which is adapted to be engaged by a cam-shaped
projection on the top of the gasometer-bell. A curved
arm, attached to the bell and projected over the cam-
shaped projection, is adapted to engage the arm as the
bell moves downward. The rising of the bell closes the
valve of the feed-pipe ; the falling of the bell opens the
valve.

Railway Appliances.

LIFE-GUARD FOR TRAM-CARS. — WiLLiam T.
‘W ATSON, Victoria, British Columbia, Canada. The bed
of the car-fender is divided into two parts hinged to-
gether and connected by means of chains with a frame
normally - stationary.. The two parts are yielding ;
the force of & shdck is further broken by a rubber buffer
and by mounting the front bed xo that it can slide
rearwardly against the tension of springs. The inven-
tion is an improvement upon a similar contrivance de-
vised by Mr. Watson.

Vehicles and Thelir Accessories.

VELOCIPEDE.—ERrNsT H. NEUBERT, Independent
Hill, Prince William County, Va. The inventor has de-
vised a velocipede which can be driven by the hands of
the operator and in which the grips held in the hands
may be moved to set the clutch devices into and out of
adjustment to key the wheels upon the drive-shaft. An
adjustable platform forms a support for the operator.

SEAT-COVER.—ARTHUR B. JoxEs, Lincoln, Mass.
The cover is primarily designed for use on single seats—
such as are employed on mowers and vehicles—and is
arranged to be quickly folded or extended. The seat-
cover frame for supporting the top comprises a curved
base having hook-bolts whereby it may be fastened to a
seat, and a vertically-disposed bearing. Upwardly-
extending braces are secured to the base and have a
clamping-bolt at their junction. A glotted standard re-
ceives the clamping-bolt and is fitted in the bearing of
the base. A frame for the top is secured to the upper
end of the standard and has braces connecting therewith.
Adjustable straps are arranged to connect the upper end
of the standard with the seat.

Mechanical Devices.

EDUCATIONAL DEVICE. — THomMAS L. MARTIN,
Lewisburg, Ky. The invention is adapted for use in
teaching writing, spelling, arithmetic, the fundamental
principles of languages, or any subject that can be
taught by copying. The device consists of a main frame;
ribbon-winding rollers which are geared together ; and a
supplemental frame hinged to the main frame, so that it
can be raised as required. Guide-rods are arranged at
the front end of the supplemental frame, one guide-rod
being higher than and in the rear of the other. A ribbon
passes over the rolls and back to the winding-rollers.
Upon the ribbon the words or signs to be copied are
printed. The device saves the teacher much time and
trouble.

CONVEYER.—JAMES W. BARNEY, Kansas City, Mo.
This invention relates to a conveyer adapted particularly
to the work of transporting brick from one point to an-
other, particularly from kilns to & railroad, the invention
comprising a hauling device having carriers adapted to
receive the brick and arranged to run on trackways of
novel form. The invention further comprises a novel
mahner of arranging the conveyer-runs so that they can
be connected in various ways to carry the brick from any
one of a number of kilns.

HOSE-WASHER. — JoBN J. KrEss, Perth Amboy,
N.J. The purpose of the invention is to provide a
washer of simple construoction, which will thoroughly
wash and clean the hose of fire-engines. In a boxing
comprising two separable sections, two cylindrical
brushes are superimposed. Forward of the brushes feed-
rollers are superimposed. The brushes and the rollers
are geared together. Water inlet and outlet pipes are
provided, The boxing having been fillled with water, the

machine is set in motion. The hose as it is fed through
is scraped by the brushes. The surplus water is squeezed
out by the rollers,

" STREET-SWEEPER.—CHARLES Z. O’'NEILL, Man-
hattan, New York city. The object of the invention is
to provide a new and improved street-sweeper, simple
and durable in construction and very effective in opera-
tion. The machine is arranged thoronghly to sweep the
dirt from the street-surface into the buckets of an eleva-
tor, which in turn delivers the sweepings into a wagon
or cart, with the rear end of which the sweeper is remov-
ably connected. Upon moving the vehicle forward, the
sweeper is dragged along to sweep the street and to de-
liver the sweepings to the vehicle-body. When the body
is loaded, the sweeper is detached to repeat the opera-
tion.

GRATE-BAR. —GEORGE S. SERGEANT, Greens-
borough, N. C. The grate-bar is formed in sections
which are 8o connected at their ends or joints as to form
a self-supporting connection at such point, thus avoiding
the necessity of any cross-bars or similar supports be-
tween the opposite ends of the grate-bars.

AWNING FOR MINE SHAFTS OR TUNNELS. —
BENJAMIN B. WHEELER, 934 Fifteenth Street, Denver,
Col. The drip of water from the roofs of mines and tun-
nels is a serious annoyance to miners and workmen and
is a constant source of danger to health.
has devised a drip-averting awning which is light, con-
veniently portable, and cheap, and which ‘can bé easily
and quickly put up or removed. The awning consists of
two sets of telescoping tubes, each tube having a pointed
outer end to engage the tunnel-wall. Screws clamp the
two tubes of each set together. The awning has hems
to receive the tubes.

WATER-STOP OR GATE. — WaLTER S. FISHER,
Artman, Colo. This inveution is a water-stop in the
form of a gate for use in ditches such as are employed
for purposes of irrigation. : The water-stop comprises a
main plate on which are extension wings projected and
retracted by lever devices. These lever devices are
pivoted independently of and connected with ttie wings.
By these means water may be stopped at any point
in- ditches of different widths within the range of
the stop. The stop can be easily -handled and ap-
plied and removed by a boy or man. Moreover, the
stop can be handled whether or no the ditch contains
water or is empty, and avoids d’estroymg the level of
the land.

Mlscellaneous Inventions,

RUNAWAY-HORSE CHELK —CHARLES E. WILLm,
Manhattan, New York city.” By means of this novel
device, a runaway or fractious horse is instantly sub-
dued, and made tractable, by a very slight pull upon a’
check-rein within convenient reach of the driver. The
check-rein operates & leather-covered tongue or projec-
tion set within the throat-latch and acting, when pulled,
at right angles with and directly upon the wind-pipe.
The arrangement is simple, inconspicuous, and per-
fectly harmless to the animal, thereby doing away with
the often cruel curb-bit, and can be readily attached to
any bridle for either riding or driving, and without de-
tracting from the appearance of either the horse or har-
ness.

FEED-BOX. — RoBERT C. JARvVIs, West Pullman,
Chicago, Ill. The feed-box is 8o constructed for a team
or for a single horse that it can be readily attached to
the body of an animal and held in convenient position
for feeding or be quickly secured to a pole or tongue or
detached therefrom. In the box, feed may be packed
and stored and the box be used as a seat when not need-
ed for feeding the horse. The box can be attacked to
the body of the vehicle like an ordinary seat.

RECEIVER FOR DISCHARGED SHELLS. —
CHARLEs H. DIeTERICH, Cooperstown, Ill. The re-
ceiver consists of a frame arranged for attachment to a
gun. To the frame, members are pivoted capable of as-
suming a parallel position or a position at an angle to
each other. A bag or net is attached to the members for
the purpose of receiving the ejected shells. The device
can be used with any repeating gun from which the
shells are ejected from the side portion of the frame,

NECKTIE-RETAINER. — THEODORE S. WOooOLF,
Brooklyn, New York city. The retainer is made of a
single piece of metal and embraces a receiving member
for a collar-button, a locking member for the batton, and
cheek-gections which carry spurs serving to fasten the
device to the shield of the tie.

Designs.

AXLE-SHIELD.—G1LBERT Y. Lowe, Washington,
Ga. The inventor has designed a shield which is in-
tended to prevent sand from entering the space between
the end of the axle and the hub of the wheel.

KEY-RING AND BOTTLE-SEAL BREAKER.—
WiLLiam S. Lorp, JR., Portland, Me. The key-ring
and bottle-seal bhreaker is essentially heart-shaped, the
apex being a plate or web.

BOTTLE.—GroreE W. and HERMAN F. KLUMPP,
Manhattan, New York city. The body is enlarged at its
central portion; and the neck terminates in a bulb-like
upper end.

WRAPPING-PAPER: — GEORGE -A.- C. GOETTING,
Maénhattan, New York city. The inventor is a druggist
who has devised a paper which is to be used in wrapping
up poisons. The paper is printed with skulls and cross-
ed bones; and the words “poikon * appear beneath the
sKulls and crossed bones. The paper should find its way
into every druggist’s shop.

PLATE -—CHARLES J. SEITER, Manhattan, New York
city. .The demgu consists of a group of rabbits eating
cabbages.

BOTTLE.—CHAUNCEY J. KILMER, Brooklyn, New
York city. ‘The body of the bottle is cylindrical. The
outer surface of the neck is concave at its lower end and
cylindrical at its upper end. The inner surface of the
neck is tapered downwardly at its upper portion and
flares with a downward convexity at its lower portion,
The distance between the concave and convex portions
increases upwardly.

Nore.—Copies of any of these patents can be fur-
nished by Munn & Co. for ten cents each. Please state
the name of theé patentee, title of the invention, and date
of this paper.

Mr. Wheeler
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(8008) .. O. asks: 1. I have a continu-
ous current dynamo giving 40 amperes at 125 volts which
I uge for llghtmg purpoges. I wish now to transmit 15
amperes a distance of § miles; what is the best way to
do so with the least loss ? A. You cannot transmit the
direct current at 125 volts to the distance of three miles
without very great loss. Youshould use the alternating
current at high voltage for transmission. Consult the
General Electric Company, Schenectady, N.Y.; or the
‘Westinghouse Electric Company, Pittsburg, Pa. 2. How
is alightning arrester coupled to an electric light circuit?
A. The mode of connecting the different lightning ar-
resters to the line varies. The particular type you have
should have its directions acoompanying it, or you should
write to the maker of it for instructions, Generally,
there are two binding posts for the circuit through it,
and one for the ground wire. 8. What is meant by
ground line detecter lamps, and how are they connected
to the dynamo ? A. A ground detecter lamp is, as its
name implies, to show the presence of a ground imme-
diately. They are connected in a variety of ways, de~
pending upon the dynamo and system. Inthethree-wire
direct current system, three lamps may be put in series
between the outside wires of the circuit. - A wire is put
to earth between the first and second of the lamps. If a
ground comes on the side of the first lamp, that lamp
will light to full brilliancy. If the ground is on the other
side, the twolamps there will be brighter, but not lighted
fully.

(8009) J. H. S. asks how to construct
a water telescope. Reference is made to this instru-
ment in Hopkins’ * Experimental Science,” 17th edition,
page 269. What is the cost of Nicol prisms suitable ?
Are such telescopes on the market ¢ If so, about what
price are they ? A. There are two kinds of water tele-
scopes. The one is a watertight tube or box of wood
6 inches or 8o square, one end of which is open and the
other end is a plate of clear glass. This is used in ex-
aming the bottom of lakes or in looking down into the
water for seeing fish, or anything eclse. It operates by
destroying the ripples which prevent clear vision below
when looking upon the surface of water. The glass end
of the box is pushed down into the water and the surface
of thewater in contact with the glass is entirely smooth,
Hence one sees clearly objects at a much greater depth
than wlthout ite-aid. Inthis sensedt acts like a telescope,
though ‘it has no: lens. or othermsgmfymg apparatns.
The other water te]escop& i, d. complete teleseope 80
made that the tube may: be,enhr 1y filled with water. So
far as we know, they are notin‘the market. They have
been used by astronomers fér determining certain matters
connected with the motion of light. To this a Nicol
prism may be attached for ascertaining whether the light
is polarized. The Nicol prism in large sizes is very
difficult to obtain at present, ‘Smallsizes cau be pur-
chased from dealers in mic_roscopes'or other optical
goods.

(8010) G. J. asks the n@me 6r names of
liquid that boil at 60 degrees, formigg: steam in the
same way that water does at 212 degrées ? A. We know
of no substance which has its boiling point at 60° Fah.
We give you a fewwhich boil near this temperature:
Sulphurous acid, 16° ; hydrofiuoric acid, 68° ; ethylacety-
lene, 64° ; ether, 95°; carbon bisulphide, 117° ; chloro-
form, 142°. The vapors of most of these are violently ex-
plosive, and must be handled with the utmost caution in
the presence of fire. The vapor of hydrofluoric acid is
extremely corrosive and cannot be allowed to escape into
the air in the room where any one is ; nor can it be held
in glass receptacles, since it consumes glass with readi-
ness.

(8011) 1. 8. W. asks: How can I make
a simple fal aminoniac cell? A. A stick of zinc, a plate
of carbon, aud a saturated solution of sal ammoniac in a
glass cell a'.e the materials for a simple cell. The car-
bon should have many times as much surface as the
zinc. The zinc is ugually a rod of about 34 inch in
diameter.

‘Display stand, J.B. W

NEW BOOKS, ETC.

A CATECHISM ON THE COMBUSTION OF
COAL AND THE PREVENTION OF
SMOKE. By Williamm M. Barr, M.E.
New York: Norwman W. Henley &
Company. 1900. 12mo. Pp. 849.
Price $1.50.

The popular question and answer system has been ex-
tended to combustion. The subject is one of prime im-
portance, and while it has been treated before, there is an
ample field for the present volume, which ig handsomely
illustrated and printed. The author deals with his sub-
ject-in a thoroughly competent manner, and itis a suc-
cessful contribution to the literature of steam engineer—
ing. It should be welcomed by all engineers, firemen,
and all those who are interested in fuel economy. With
the present high price of coal, the success of the book
should be assured.
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A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing ot patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

DECEMBER 11, 1900,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Acetonalkamins and making same, unstable, C.
Harries.......o.oovveviiveeieanannie
Advertising apparatus, W. H. Gilmal
Advertising device, C. Riedmuller..
Alarm.. See Fire alarm.
Animal trap, M. E. F‘oreman..........:
Arc light hanger, G. Cutter.............
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00D or METAL
Workers=

Without Steam Power shonld
use our Foot and Hand Power "Ny
Machinery. Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO: r
695 Water St., Seneca Falls, N.Y.

ELECTRIC AUTOMOBILE. — DIREC-

tions, with many illustrations, for making a complete
machine from two bicycles are given in SUPPLEMENT
No. 1195. The motor and battery are also treated of
in detail. Price 10 cents. For sale by Munn & Co. and
all newsdealers.

LE NGINE&FOOT

and Turret Lathes Plan-
FOOt and POWEI‘ ers, Shapers, and‘ Drill ]E;reﬂses
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O.

HAVE THE LATEST IMPROVEMENTS
No machine shop can be thoroughly up-to-date unless
has the most
modern per- N

MACHINE SHOP OUTFITS,
TOOLS Anp SUPPLIES: ,mam
< SEBASTIAN LATHE C0'&? COVERT S

CINCINNATI. o

ASHLEY PATENT NIPPLE HOLDERS
hold nipples for cutting either right or left hand threads.
They hold the sleeve from turning and take the strain
off both the sleeve and shank thread. Made of best
guality cast sterl, carefully fitted. Long or short nip-
ples cut with equa] facility. The Ashley Holders are
of light weight and compac form.
WALWORTH MANUFACTURING CO.

128 10 136 FEDERAL ST., BOSTON, MASS.

ﬁ SAV ONE-HALF YOUR FUEL

o, We Tell You How.
Rochester Radiator Co. 26 Furnace St. Rochester,N.¥o

Water Emery
Tool Grinder

pumg no valves. No

piping reqmre to supply it with

water. Always ready for use. Sim-

plestin construction, n:ost efficient
in operation.

L U Send for cataloque and prices.
W. F. & JNO. BARNES CO.

1999 Ruby St.,  Rockford, Ill.
CASTINGS: Both GREY IRON and BRASS.

PATTERNS: W0OD and METAL, made
from drawings and blue prints.

We manufacture castings and specialties of every
description and weight and can build aIour patterns, if
necessary. bavmg a full equipped metal and wood pat-
tern shop for this purpose. Send us your inquiries.
Prices rlgh

WEST SIDE FOUNDRY CO., TROY, NEW YORK.

THE WATERBURY
Emery Grinder,

with adjustabletable, for flat surface
grinding_and ﬂmsnmg, and for ordi- -
nary tool grinding.

8 Send for Circulars.
BLAKE & JOHNSON, -
P. 0. BOX 7,

WATERBURY, CONN;

THE B. F. BARNES
UPRICHT DRILLS.

Streng, Well Built and Up-To-
-Date in Every Particular.
The cut shows our 20’ Drill which we
guarantee to drill up to one inch in
steel and one and one-fourth in-
ches in cast iron. We beligve it is
Just a lJittle ahead of any other 20 drill

onthe market. The next size, 23 ’ swmg

is about ready fordelivery. We shall s
be glad to send you printed matter.
B.F. BARNES CO., Rockford, Il

12-inch Pipe cut off and
Threaded with eaSe'by one
man and a

FORBES

PATENT DIE STOCK

Smaller mzes cproyortionately
= a3y. ogue.”
THE CURTIS & CURTIS CO.,

6 Garden Street. Bridgeport, Conn.

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors,Students, Bankers, Insur-
ance Companies and business men gen
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used reﬂeatedly In boxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt.
of price. Sample card, by mail, free. Man-
ufnctured by Consolidated Sufe‘t]y

Pin Co., Box121, Bloomfield, N. J.

New Microscope for Nature Study

*S100
&.ln:ulaommoz

etals, Wools, Fibre, etc.
with 1 Ocular and
Quee“ Acme NO 6 1 in. objective giv-
_ ing power of about 100 dla.meters, 1 set of
'\“'t 12 prepared slides of insect paris and gther
€47 interesting specimens, all in case, $16.00
¥~ Ask your nearest Optician for it.
UEEN & CO., INc.
Optical and 3cientific Instrument, Works,

Chestnut St., Phila., Pa.
Write for Cireular. 59 Fifth Ave., New York.

_'z"ON o1

and for livsle in_the Examination of Ores,

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This ‘“built-up’’ laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. he balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. The article is accom-
panigd by detailed working drawings showing various
stages of the work, This article is contained in SCIEN- |
TIFIC AMERICAN SUPPLEMENT, No. 1184, ce
cents, For sale by MUNN & Co., 361 Broadway, New

York City, or any bookseller or newsdealer

ARRINGTON &KING
m
PERFORATED METALS ¥

‘\“1

225NORTH UNION ST C r—l | CAGO ILL.

mﬂ

‘i[@dking devnce. automa
L00m shuttle threader, M, I, McGahan
Magnesia, making llght wW. M. Zitt..
Magnetic separator, Kreuser & Lang
‘Maximum demand meter,

Door check and closer, G.
Door lock. burglar alarm,

bough miixer, J. F. Stevens..........

Dough rolling machine, J.

Dredging machine, hydra

maun
Drier.
Drill,

See Grain drie
See Motive flui

drill.
Drilling machine, H. Q. Nienstaedt
Drum rod, W.-H. Heybeck..
Dust and cinder fender, C. L.

-Dye and making -same.

Dyeing apparatus, L. §

Dynamo or motor, G. J.. Martin.
Eiectric arc lights, producing, K. Rasch.,

G. Laureyns.
1 Simont..

R. Farmer.

orange

Klectrie-contaet-or current taking devnce, (xreﬂ

Electric switch, K. M. H

Electrical connection, W.

Electncal connections, forming, W.

Elecn‘lcal distribution gystem, H. R. Kent.
Electrical interrupter, J. M. Davidson..
Kiectrolytic apparatus, H.

Klevator.
Embroidery hoop holder,

ewlett
Flectric traction system, M. T. De Felice.

B. Cleveland..

Becker.

See Sidewalk elevator.

portablé, L. Dimock..

Enamelmg bath tubs, appamms for, W C. Degel-

Enamel
for, opping.......

Engine. See (18.8 englne.
engine.

Engine, J. E. Hartwell.

Engine jgniter, explosive,

Engines, electric igniter f

Engmes. exhaust silenc

Engravmg machine, W. S.
Envelop, 8. Cl
Eraser, mechanical, E.

Eyeglasses, W. K. C

Keeder, boiler, H. J. Davis et
Feeder, portable and adjusta

Feeder, steam boiler,
Fender. See Dust and

Fiber disintegrator, A.
File, paper, ¥.

Filter, A. J. Tait........
Fmer, R. T. Weaver
Filter, 1. J. Zoeller........

Filter, beer, G. Kuchmann

Filter, water, M. B. Lemley..
Fire alurm R. C. lemzst,on
Firearm extractor mechanism, i, I, Klde

Kirearm lock, multibarrel,
Fire escape, automatlc, M:
Fire pot or box, J. 1.
Flue cover, G. H. Beatty.
Fly catchmg device, M. B.
Fly catching device, H. Mo

Folding chair and couch, combmed A. Boren.
Food, muaking cattle, A. Beddles

Foot rest, J. ack.

Foot rest and brake, W. Rigby.

Fork. See Toasting fork.

Ca
J. McDonnel...
Filter, (,renamyer & Robmson

McGuiness..

‘Rotary engine. Steam

G. A. Tuerk
or gas,. W.
er for exploswe,

W. H. Cotton...
G.

Haton

F. B, Jaeger..
ay & Selig

. '('Jin'd'r'c'h

Fuel from floor dust, house refuse, etc., makmg,

M. Jameson.........
Fumxgatmg device, J. M.

Funnel, antomatic. C. Bonafede
See Boiler furnace. Brazing furnace.

Furnace.

L. Messerli

Gage. See Sawing machme gage. bhears gage.

Game apparatus, A. P. St
Gas apparatus, acétylene,
Gas burner, B, H. Colver.
Gas burner, C. H. Frye....

Gas burner, incandescent,

Gas cut off, automatie, J.
Gas engine, H. Smith
Gas generating apparatus.

a.
Gas igniters, producing solid igniting bodies- for

automatie, Nowak.

Gas or air COMmpressor or pump,

Gas er oil heater, J.
Gas purifier, A. C. Swai
(zear, transmission and r
Geuring, E. R. Bales,

. (xearm;z, reversing, W. F.
Gearing, vanable speed, M. C. Johnson,

Girth, W. Kootz

@lass, apparatus for manufacturing prismatic-

ally ridged, M. F: Ewen
Glove fastener, M. D. bhi

Glove fastening, Shlpman & Bunyea
(xolf ﬁag supporting attachment, €. W,

s Governor marine eugme,
k

Grain drier, J.

Gun, breakdown, W. Thompson
Gun' ejector mechanism, E. H. Elder
Gutta-percha substitute, S. Heimann
T. McChesney
pindles, means fo: attacbmg

Hame clip, B

Handles 10 metal's
wooden, J.

Hanger. See Arc
Picture frame

Millett

hanger.

Harvester, beet, A. Philipp
Hay press hmscmz device, A. Q. Z
See-Gas or oil heater.
Hemoglobinometer, Fox & Clare.

Heater,

Hinge, H. Hawgood

Hitehing strap, K. A. Jacobsen
W. Constantine..

Hog dressing tool, G.
gog scraping machme, T.
oldback and short hiteh,
Hook. 3ee Clothes hook.
Hopper delivery mechani

Horn support, W. E. Furniss....... ..........

jight hanée}

okes, Jr.-
K. Metzger

C. A, Bluh
C. McKallip.

D. Cameron

Jaeneck

‘Gould & Koberes

Clothﬁgzhnnger
Shaft h anger. ;

ek
Wat,er heater.

Lebiedzinski..
G. T, Bouslog

sm, E. 8. Decker

Hose bracket. swinging, L. T. Foreman..........
Hydrocarbon burners operat,mz, G. A. Loeben..

Ice, forming, M. B.

Infusions, apparatus for making and dlspensmg, .

Brown & Beer..
Injector, N. B. Dod

Inker, automatie, J. S Andeérson.

Collier..
troning shirt f

for, 8. H. Sekian.
Jar closure, fruit, A. 8
Jar gripper, fruit, A. Werne
Jars, bottles, etc. closu

thanner.

Keyboard, G. G. A

Keyless or permutanon lock, L. ‘Larcher. .
Kinematographie apparatus, E. L.

nitted underwear, G. E.

ne:
re for, A. L. Welssen-

Reulos
Rutledge

nitting machine stop motion, R. B. Goodyear..

Label holder G. K. Bateman..

Ladder, L. J. R. De Vries
Lamp bumer and chimne;

Lamp, electric are, 4, . H. Hallber,
Lump, electric are, Martin & Stewart
Lamp, incandeseent, ngas}]burn & Tinkham
4
Lamp, vapor, burning, G. A. Loeben................ 66

Lamp shade or globe,

y, J. H. Reyuolas.:

Strachan........

Lamps flexible supporting structure for electric,

F. Brewster.........
Lastmg machine tack- saving attachment,

Ryan et a

Lathing machine,”W. Hargreaves

Leaf turner, F. Boyer

D.

L.eather, apparatus for applying liquid dressmg

to, Perkins & Parkhurst

Lime and drying artificial
slaking, W. Qlschews

Loclk .See Coin controlled
ock. -

Loek, .B. Bernstein...
Loék, G. G.. Laureyns.
Simmons..

Metal ornamentation, W
Metallic can, G. W. Ch
Meter. See Maximum de
Microscope. H. Zirngibl,

Mining or placer machine. gold, C. Barwick
See Dough mixer.

Mixer.
Moistener. envelop, R. B.

Mold having compressible core. R. F. Ludlow

Mold making machine, W.

Motive fluid drill. 4. H. Vaughan..

Motor. See Churn motor.

Mowing machine finger bar, M.
Mucilage or pasne holdmg stand, E.

Music notation Pet

Musical chart, G H. Brock
(Continued on page 898.)

ky..
‘Lineal assorting machine, J. J
Lignid separator, centrifugal, M. Hpnze 3
lock. Doorlock. Trunk

stones, etc., device for

E.

¢4}

Kirkwood

Mobus..

Kan

erson

A. Sears,

B. Cleve-

4(1, | Westcote Chuck Co.,

Swiftest, Strongest

Saves Most and Lasts Longest

emington

Standard Typewriter

WYCKOFF, SEAMANS & BENEDICT,
327 Broadway, New York.

A ROOF THAT IS WEATHERPROOF.

Strong, cheap, and eminently satisfactory in every
respect can only be formed by
Warren s Natural Asphalt Stone Surface Ready Roofing,
. made by an entirely new
process. Comes in rolls
containing 108 square feet.
Has a 2-inch plain edge on
one side, allowing a per-
fect joint to be made when
applymg Particulars

Warren Chemical & Mfg. CO.. 85 Fulton St., New York.

THE BEST BENCH LATHE

for lI'gx-eclse and accurate g g
work of ail kmds is shown @™
here in cut, and com-
rises Bed, tlead Stock,
lail - Stock, T Rest, Face
Plate, Two Centers and
Binder Bolt. Form of bed .
makes possible the clamping of various attachments
without distorting the metal. Other special features that
give general satisfaction wherever tried. For further
and f%lller pa.rtxculars send for free descmptlve booklet.
The Pratt & W §
GRAND PRI

THE LAMP OF LAMPS

For every outdoor purpose the new electric light,

CLOVER LEAF LAMP
is the best. Wind and waterproof. Cannot blow
out. Best for carriages, automobiles, yachts, boats,
etc. A strong, safe and handsome lamp—easily
convertible into a house lamp, Will give con-
tinuous light for ﬁft%’or sixty hours, No smoke,
no grease, no smell, Price, with 3-cell battery, $15.
Amerlcan Eleetrical No\elty & Mfg. Co.,
%55 CUentre Street, New York.
erte for 1900-1901 Catalogue of Electrical Novelties.

If You Want the Best Lathe and Drill

GHUGKS ={r=

nrtford. Ceonn.

Co., 1900

PARIS,

»

)

e By
i —

4;_/"’/. bt’roggesft
AL, Grip, Great- |
«=.~’A~\‘=/~ﬂ est  Capacity

and Durabil-
ity, Cheap and Accurate.

Oneida, N. Y., U. S, A,
or catalogue in Enqlq,sh French, Spanish or German.
TRST PRIZE AT COLUMBIAN ﬁXPOQITION, 1893.

o

Ask

AWAG

WATSON WAGON COMPARY.

P0.BOX 176 CANASTOTA.N.Y.

Maloba's Dortally Electris Conveyr

For Loading Ships from Docks and Warehouses

saving over 50 per cent in time of loading. By means
of this portable Shlg and warehouse Conveyor, any sack
or package cargo, that can be handled inasling, can be
put aboard ship as fast asit can be stowed and in an
unbroken condition.

By means of this Electric Conveyor, flour, gmin,
sacked goods, eto can be delivered at. the hatch aL the
rate of 4,000 sacks per hour; and it does away with all
staging and hoisting.

Correspondence witn ship, warehouse and stevedor-
ing firrs solicited, when photos and a full description
of the invention will be forwarded.

Address Capt, W. L. McCABE, Stevedore,

Tacoma or Seattle, Washington.

THE RIVETT SLOTTER ———mmmm.
a8 an attach- ment to our 8-inch Precision
N Lathe is exceedingly useful in
/ cases whereitis necessary to put a
key-seat in as smal] a hole as
a cutter may be made to stand
the work. E'rom 40seconds to
2 minutes suffices to put a key-
seat in a hole Y4 in. diameter
= zmd 14 in. long—it dependson
metal. is is acknowl-
ged to be n most valuable tool, indis-
pensable inall up-to date shops throughout the country.

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.
THE SANITARY STILL

on your kitchen stove furnishes
glenty of distilled aerated water at
rlﬂmg cost. %1mp]e a8 a tea kettle.
Hon. 9
Associate Justice of the Supreme
Court of the Unlted States, Wash-
ington, D. C., es: I have used
your Sunitsrysmll it has furnished
wholesome water, and I take pleas-
ure mreaommendl itto a)l whode-
sire pure water. e Still is simple
and easy to o emte ” The Sanitary
Still used in the White House.
Wnte for booklet. Highest uward at Paris Exposition.
CUPRIGRAI’H CO., 138 N. Green Qtreet Chicago.

RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoruvughiy
practical article written by an amateur who has had ex-
verience in rubber stamp making. One illustration.
Contained in SUPPLEMENT 11 10. Price 10 cents. For

sale by Munn & Co. and all newsdealers.

DEFIANCE. MACHINE WORKS

are carried in the pockets of over
eight million people—are known
everywhere as

The World’s Standard

because of their mechanical per-
fection, accuracy and durability.

Genuine Ruby Jeweled Elgins

are sold by Jewelers everywhere
in various sizes and styles.
An Elgin Watch always has the

word “E‘iﬁm engraved on:the
works—fully guaranteed.

Booklet Free.

ELGIN NATIONAL WATCH CO.
ELGIN, ILL

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,

chemistry, pressure of llquefa.cuon its groba.ble future,

experiments perfoimed with it. A mos valuable series

of articles, giving in complete form the particulars of

this subject. Details of furnaces for makm%thp ca.rbide,
as generators, gasometers. bumers, etc ontamed

CIENTIFIC AMER

1004, 1007, 10]2, 1014. 11 l), il)l(i, 1022,
1037 10‘3\, 1057, 1064, 10'7 , 0 1082,
1083, 084, 108., 10586, 1104, 113
1149 and 11 e 10 cents ench by mml from

this office, und all newsdenlers

“PERFECT BRAND”
Asphalt Ready Roofing.

t’I‘he mOost dunigle and-
strongest grhve.
ed rgady roofing o\g :g’c
market, requires no’
painting, and is cheap’
and lasting, Anyone
§ gan layh it over boardﬂ
in or 8
Also a full line of our one, two and thxee ply Asphalt
and Coal Tar Roofings.
‘Write for prices and particulars to
ROOFING DEPARTMENT,

THE CORK FLOOR AND TILE CcO.
139 Congress Street, OSTON, MASS,

This Little Air Pump -

will supply a 2-1b. blast to 4 blow-pipes, each
burning 500 feet of gas in ten hours. Air
nozzles to be 1-16 inch opening. A strong
blast and small air jet gweﬂ economy of gas
consumption. This pump is also capable of
pumping a 40-gal. tank to 40-lbs. pressure. &%

Weight 30 Lbs. Price Only $12.60
Delivered #0 express company in Chicago,
Send for Book let.

A.-S. COMSTOCK, Manufacturer .
71 W. Jackson Bivd,, Chlcago, lll.

AN UNUSUAL OFFER!
(be Scientific ]ilmeman

socand, .,

Che [Qorla's {gyork

i i, ©

WORLDS WORK

The New
lllustrated
Monthly
‘Magazine

“The World
‘Work will help
work of theworld
if it is .88 well
done as is mbe first
numbet.”’—John
Wanamaker.

“ There is noth-
ing like it in the
world, and it is
sure to become an
essential force.’—
A Railroad Pres-

‘ident.

FOUNDED ON AN IDEA.

HE World’s Work is an Illustrated

Monthly Magazine reporting the im-
portant results in all ‘branches of the
world’s activity and achievement, written
by men who know their subjects and who
believe that their own country and their
own time are good to live in. It isa
part of the cheerful world of action.

The subscription price of the SCIFNTIFIC AMEPR

ICAN 1s $3.00 a year and ot THE WORLD'S WORK

$3.00. For a limited time we offer a combined pre-
paid yearly subscription to the

Two Magazines at $4.50.

The magazines can be sent to one or different
addresses.
Subscriptions may be sent either to

MUNN & CO., = 361 Broadway,

OR TO
DOUBLEDAY, PAGE & CO.
34 Union Square, East, New York.
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Musical instrument, F. Isbell
Musical note bm]dmg blocks
Oil can, T. W. Alexander.....

n e w Oiler, car journal, E. Armstro
Ore separator, mugnetic, A. Johns
Packing box, steam-joint, L. Single.
Packings, apparatus for making p.
nve ope gonal-shaped valve, M. E. Lynch
Paint, M. W. Marsden.............

_‘ n That's where our education Paper, antimoth, P. Rudisch.

STEEL PENS

Tt takesa month to make one pet-

Paper bags, receiver for fnlded J Carlen .
A affects you. Baper fogaine machine 1 ¢ 150 Varieties. For Sale by all Stationers. " fect Esterbrook Pen.
M) we tcach mechanics the theory P:f,g?"i,;‘rﬂ,’i,;"‘;“e? p(;ssf,on Works. Camden, N. J. THE ESTERB K STEEL PE" co. 26 John St., New York.
of their hw'”'/‘ I:ilp mwplkaceéi ggto; Peat anii n(lf,liuficturmg same in briquets, work- 6 )
‘e L ange their work; en ing, L. Galecki
;’);n; ;earlg to support themselves gg;l. fgg&tﬁxg.‘] IJ So;;er
while learning a projession. b ‘o b o
250,000 students and_graduates in Mechanieal, P ti]t.gftraphlc plate holder, Mackenzie & W 18
_ Electrieal, Steam and Civll Ens'inm"n!v Architeeture, Piano action, repetition, J. W. Darley, Jr 663,134
St te. Writefor Piano actions, auxiliary operating attachment
citcnlar and mention subject in whlch mterested. Pi forf. R. W. Pain... idie for A H Slevens 66&%.5;33
ianoforte actions, bridle for, Levens . 663.6
lm““]mgg 1%%§nng£0n?s%‘£¥5{s)gnoowls' Picture frame banger, P. Doble........... A M A P
Estanl:x 942 .Scrugton Pa 0. Pipe cutter, J, S. Hill........... .
, Pa.

Pipe wrench, P. Frichette. .......
Piping, flexible, J. Haviland et ai.
Plow, J. J. Armstrong, Sr

OF THE

UNITED STATES

SI1ZE 48X 34 INCHES
MOUNTED TO HANG ON THE WALL

: 3 CENTS EACH

Plow fender attachment, cuitivator, G. W. Har- 4 3 ) = in Chicago Cabinets

Taken eamlz safely. No
exposure, Cl

Plow‘ motor, F. P. Felter..
Polishing wheel, E. D. Woods. invigorates entire sys-
Power Lransmit,ter. M. E. Hertel veeeen . tem. Sure preventive
Press. See Brick press. Printing press. g iR He of disease. eeps you
Printing press, Shaw & Toplis.........ccooiveennnen 663.790 | % S i f Healthy and Strong.
Pulling over machine, R. k. Mok eely ... 663,777 | T g Lmk One Bath Cures
Pumping stand, derrick pulley, D. ¢ Yohnston .. 663,762 | Ay | "C"}g,"v’ op
Punching and eyeiet setting machine, S. . a rever.
Burtchaell. ............... ...
Punching bag exerciser, Whltely & Duncan.
Pyrographical tool, H. Scot
Pyrometer, D. Baker..
Radiator, H. D. Kellog
Rxil brake, electric, R.
Railway, electric, 'I'. P. C dier.
"] us "a ’n Ruilway, elevated single-rail, A.
ﬁai{way switcg. A. A. Strom.
aillway switches, operating,
Taught by Malg‘ﬁi%’:::,‘g,’,‘;‘;f Ratchet wrench, J. B. Daniels.
Sketching. Bestmethods, Prepares | Reel. See Boatrope reel. Sand reel.
quickly for profitable work. Largest | Refrigeraringapparatus, F'. K. Muller............. 663,4.
and most practical school. Incorpo- | Refrigerating, etc., apparatus for producing cold
rated. Individual instruction adapted air for, T. & W. L. Cole..  ......cciciivvninnnn 663

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

‘Write for o ur Free Illustrated Book.
« CAN I BECOME AN ELEC-
TRICAL ENGINEER?”

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawmg, at your home by mail.
Institute indorsed hy hos. A. Edison and others.
ELEUTRICAL ENGINEER INSTITUTE,

Dept. A, 240-242 W. 28d St., New York.

eanses and

Guaranteed fo cumre |.

Rheumstism, Blood ard

Skin Diseases. = Health

resort medicated bath at

e wlth Formulm Bud Heater, $5. Shipped on approval.

Good Agents wanted. Special:—To the first purchaser of Chicago

Cabinets in each vicinity we have A Grand Speelnl Offer. Ask
for it to- da ‘Write for book about Turkish Baths, FRI

Chlcago ath Cabinet Co, 455 Steinway llall, Chicago.

DRII.LIHG This map is })artlcular[y mterestlng and
valuable, as it shows in colors the dif-
"achlﬂes ferent divisions of (.erritorf in America

PRICE 15 CENTS

acquired since the Revolution. The
toall. Students enthusiastic. Easy terms, | Refrigerating milk or other perishable foods for hOner 70, slﬁeul :1;({1] stg]lrels. (f)tf)rs gﬁ“ﬁ"? o?:}:hml:d g?x? fgg or?ginal thirteen states, Louisiana pur-
Write to-day for full particulars. Redistor, 566 A nrorranhie roiavar, - i ain.. 6850 | O heels or on sills. - With engimres or hovse powers. chase, the Texas Annexation, the Gads-
National Sehool of Illustrating | Regulator. See Wmdmlllregulator Strong, simple and durable. Any mechanic can | . den purchase, the cession Dy Mexico
88 Penn. Street, INDIANAPOLIS IND. Rein holder, W. Goerze. ............ veceecesees... 663,431 operate them easily. Send for catalog. and the porthwest acquisitions_by dis-
go?l See Fudmtnn rod.  Drom god bars £ WILLIAMS BROS., Ithaca, N. Y. covery and setg(liement Itiwtll Pe sent
oll train and its passes for shaping bars from © Pprepal on recel O] riee.
HOW TO MAKE AN ELECTRICAL | "°ilh 16 scotionally cut fst-platos W. J. Dostage prop pL ot B
Furnace for Amateur's Use.—The utilization of 110 voit d} -

electric circuits for small furnace work. By N. Monroe S. Bidle. .
Hopkins. This valuable article is accompanied by de- | Rotary engine, Aelmz & Helms..
tailed working drawings on a large scale, and the fur- | Rotary engine, B. F. Lazenby
nace can be m:de by a y amateur who is versed in the | Saddle, J. W. McCoy.
use of tools. This article 1s contamed in SCIENTIFIC | Sand reel, W. Heald

PRINT P.$.EUSTIS, Gen. Pass. Agt.C.B.&Q.R.R., CHICAGO |
YOUR
OWN

AMERICAN QUPPLEMEV’!‘ 1182. Price 10 cents. | Sash holder, T. J. Moseley. CE Y NE P S

i LAt S Nex arone %GB oy, New Ym otz S’mﬁ e oty fa“ﬁ"%tr s, Sevin f ot Tifting, O ' GARDS, mete Aétyl T t],-Ef th scé TEAABEAI Us P

or any 00 seller or news ealer ashes, OOPB. or shutters, device for ting, 3 lene number O: e SNTIFIC MERT N SUP-
v William 663,648 $5 PRESS Srguar, or Small ,§§Wg§:§""m,:§ PLEMENT, deseribing, with full iliustrations, the most

. . ™ Saw, crosscut J. P. Dewm . 663.534 | maker or saver. Send stamp for catalogne, preswes, type recent, simple or home-made and commercial apparatus
[ Sawing machine gage. G. Strait. . 663.645 4 ? | for generating acetylene on the large and smaf scale.
Ecﬂnnmmal Gas E"g'ne 'gn'ters Scow, dumping, G. D. B jarne E %.B{)l paper, ete. THE PRESS CO., Meriden, Coun. "I;'he nag a.isﬂmade forband usg(li byt the n?llﬁmscop;f- n.ng
i eee ,4:36 studen use in the magic¢ lantern. The new
. 663,693 SIGNALING THROUGH SPACE table lainp making its own acetylene. Contained in
663,835 | without wires.—An article by W. Preece, describing the | SCIENTIFIC AMERICAN SUPPLEMENT, No. .
new Marconi system of teiegraphing without wires. | Price 10 cents prepaid by mail. For other numerous
6 illustrations SCIENTIFIC AMERICAN SUPPLEMENT | valuable articles on this subject we refer you to page 21

. Scraper for s0il cutting disks.li_c-.lﬂ.' Heylman
of every description for Sea;. F. Wé Brol?isl:l iana
eal, car, Smit oylan
Stutiomu:y. Mnrin_e or Separator. See Liquid separator.
Automobile Engines, arator. Ore separator.

nam » Sewing machine bobbin case holder and bobbin 1:24. Price 10 cents. For sale by Munn & Co. and all | of our Supplement Catalogne, sent free to any address.
ls)t’;“.:ﬂ.‘;s' c .lga;.:'m:::s.; ejgctor Diehl & Hemleb......................... 663,675 newsdealers. MUNN & C0., 361 Broadway New York.
. > Sewing machine, clrcu]ar]y moving hook, P.
Plugs for either touch s Diehl i 663,807 : 3
P or jump spark. ewing machi 00 q ‘BN
Dayton Eloctrical Mfg. Co., 80 St. Clair St., Dayton, 0 | sentiCTiS8; ; 863,696 w ALR A “ Ggw&gé%%[sue
Grubman . . 663,752 ) F
~ GUYER’S PATENT Sew(l;ﬂg e 663,673 From 4 to 200 H. P. Made in ohe, two, three and four cylinder type. The
caGrieb.. Shine. leathe 633'4 # gaa engine that holds a volt meter a8 ¢1086 as an automatic steam engine.
DESULPHURIZING FURN ACE Sewing ma; L]me. eal le L6 o .46 Adap! all power parposes. stationary or portable, and especially
AR g:;g}: machine, ll-;:gglc':ge Dolehl o ey gt well qna.liﬂed for electric liehting Guaranteed to prod’uce a first-class
Latest, Cheapest and Best. | S , eom»mercml light without the aid of countershafts or massive fly-wheels.
Sewing machine trimming attachment, D. Noble 663,780 Neat simple in construction, economical In operation, self;
Takes the place of Heap | © ewmg on flat buttons, machine for, F. H. Chil- 663.69 l\lb!'wati i parts interchangeable and accessible. Send for catalog **S.
or Stall Roasting. Sx'}ﬁ%iﬂ.’}“ﬁ‘z;l?a W. Levailey - GHASTT Marlnetto lron Works Mfg. Co., Marinette, Wis., U. S. A.
Saves time and money. qgarpener. barrow disk, J. H. & €. H. ‘Allen. . 0. g‘g?ég; G. F. WHEELER, Geéneral Sales Agent, Chicago office, 301 Fisher B'ld’g.
SPe—S  Write for particulars. Shanrs O/ M. Blaber. oo " 663,565 VOLNEY W. MASON & €O “ .y —
HENRY GUYER, Casilia 514, LIMA, PERUD, 8. A. | §hears gage, C. D. W. Coloy st . b Uy Hawkins’ New 1900 Catechism
Sheep dipping appamtus, G. . 663,417 . . P §
Shelf. A, D. B ss.% | Friction Pulleys,Clutches & Elevators OF THE STEAM ENGINE.
ROTARY PUMPS AND ENGINES. Shlrtwalst and dress holder; combined, E. A ] 00.
Their Originand Development.—An important series of | oy Hld bl q i ttach t I 698,439 PROVIDENCE, R. I PRICE, $2,
papers giving a historical resume of the rotary pamp S 0}131 v?l;]sg:me and antisnoring attachment, L. 0882 | MET D . - — Postpald to any ?ddms:t A p{acﬂeal 330" on
and engine from 1588 and illustrated with clear draw- | g owease. eto.. L.ee & Pickford. . . 663,505 HODS AND INSTRUMENTS USED Sheine ruﬁnmg. vmdssi &mt. y tisf y
ings showing the eonstruction of various forms of Shutter combined rolling and folding. J. G. Wll: " in Astronomy.—An illustrated description of the tele- to-date. oney re e not satisfactory.
pumps and engines, 38 illustrations. Contained in s g 8. J. scopes in the Lick and Paris Observatories. 6iluastra THEO. AUDEL CO., 63 Fifth Ave.. New York Clty.
UPPLEMENTS $ 109, 1110, 1111, Price 10 cents [ g, SO0 o0 cecoo0 W, L Ambl . 663,556 | tions. SCIENTIFIC AMERICAN SUPPM:MENT 1120,
each.” For sale by Munn & Co. and all newsdealers. Sidomalk olevaton 1 Rieg .. Jovler.. 663,166 | Price 10 cents. For sale by Munn & Co. and all news- = -
Signal system, selective, ¥ A Bickerreli 663,783 | dealers. Send for catalogue. KROMSKOP

Silk thread, making nrtlﬂcml J. Duquesnoy.

- Skate truck, roller. C. G. Hoerl 640 | : - : Color Photggraphy
MARVELOUS ! Slicing machine, fruit or vezetable, J.B. Murray 663&»35 = ip ) :

Snow melting machine, B Beatty..... ............ 63,718 4 X 9, 1« "
Bausch & Lomb-Zeiss  |f Soap holding apparatus, Spmk & Bstabrook. Gbum . C':-‘W@ E, “mo Gﬁre td"l.’ e”:dl}e," (f,‘fg lisltt 30“1”,,]”:,;';‘;‘;‘“'@ '{i'fa';“fggs which
Bi 1. Sole rounding machine, G. Julian. ... ... 2 o - Y will come into common every-day use must be added
STERE mocular Spectacle or eyeglass case. G. W. 7 g 3 \) this last and most leasing gift of science.”
Glasses Spindle. T. Gorman.. ................ €9\ wm T lmd Kromskop®
A Kromskop’s Kromegrams
Ufstel:ibytthnlx;iesandiavxes - gg‘r:';::]l: :gg::zzggvgf }) C{))l';: iy el - Cameras, now ready. 1~ Send stamp for boo
o o
§’mpe:.“§m of an opera glass. | A Stand. " Ses Display atand. - Ivmls3 2144::1:01»151&1’;1' E€OMPANY, Inoorporated,
Invaluable for tourists, sports- team engine K. T. Adams % B LA x 1 . Chestnut Street, Philadelphia.
men and every-day use. P N gteam trap, ]§ Il?d l-tllackett 7 * » *
An Exquisite 61ft A | Steam trap, S. Mahony.... ya " ARMATURE WINDING, RIGHT AND
Steamer, tface, W. C. Keith s, -
Forlady or gentleman. Send |j Sleglm r;'a:lffacture of 10 en rom \ Left Handed —An important paper for all amateurs. 17
for Holiday Booklet. P et
o James. 663.701 | 3|7 N\ ﬂlustra,g:3 SCIENTIFIC AMERICAN SUPPLEMENT,
B“m;l;h:ft:? gl’:’lul Co- Stirrup, E. 663,523 . all nevlvsdealr(’al;ls(:e g%ﬁﬁ“}g, cgt?sﬁ ga}l% by Munn & Co. wd
, N. Y. - 3
wmw voR o eacaco |Bl | Stove for ie 83,451 he Locke Adier. :

For sale by all opticians. " Stove, g: 663,811 Superior to all Adding Machines. Fastest, cheapest,
= . 663,458 | most simple, practicaland durable. No practice necessary,
. no business complete without it. Adds, subtracts, multi-

. 5&2"75%% plies, divides. Saves time, labor and money, and

icroscope cataldg on request.

Zeo!

Stove, straw burning cook, H. E. McConnell
Strap. See Hitching strap

Street sweeper, W. High
Street sweeper, hand, J. C. McCollum..

¥8u USE GRINDSTONES ?

If 80 we can suppiy you. Al sizes
-, Monnted and nnmounted, always

; Quickly Pays for Itself. kept in stock.. Remember, we make a
‘ S!ﬂ%{cl.;] gﬁ) a)%s f{ﬁtzgf tballs,mﬂamble rubber baz . 663 Greater accuracy, release from mental fatigne comes . specialtyof selecting stones for all spe-
- ' - Swing, E. K. Hayes.. ..... 3. g_rm;: \tmlmil the Lnﬁ?e 1Aclclex-. Sigld 82‘ 30 q.ngso (l.‘rele1 trial. cial purposes. ¥ Ask for catalogue.
N 'est it an you wi always use ce A charges
M m”"nc merlcan Syiged, IsfeNE][‘fgz'ecrsw'mh Railway switch. prepaid. Write for FREE BOOKLET and special offer. WX The CLEVELAND STONE CO.
Telegraph repeater, Olsen & Carroil.. 663470 | G E. LOCKE HF@. C0., 25 Walnut Street,Kensett, Iowsa. - == 2d Floor, Wilshire, Cleveland, 0.

Telephone switchboard, W. 8. Paca

Telephone switchboard apparatus, W. S. Paca.. bh'i 511 .
PUBLICATIONS FOR 1901. qTS‘:fJ;“{}é‘\: E:%%"fv‘,é’%; ee,VYééﬁ??cauy“ai;érma"c'nb ‘f“j“” -« GREATEST
The prices of the different publications in the United %ﬂﬁ?'&?ﬂf{ifnéf J. %ﬂ?ﬂgh'l{s'f . l-.z.i'u? FOR THE

States, Canada, and Mexico are as follows: Thill coupling, G. Torkelson .. , i A M l L !
Tie. See Bag tie.
RATES BY MAIL. Timber into rafts, apparatus for making up, A. " ' s
\on  RATES BY MalL | PSR apprsan o i . 5 s NEWSPAPER

$3. -
Sciem‘.lﬂc American Supplement (weekly), one year, 5.00 ’l‘ime Che"k workman’s, Puttkammer & Orth

Ex;]mrt ‘Edition ot the Scienmﬁc American (month- o X

' in 8panish and Fngt Rt a , N

Buildlng Edition uf t e Scientmc Amencan c ae . ; :
.. 663.721 1 ¢ A . 5 X
.. 663,654 3 .

(monthly), -

COMBINED RATES T'oy musical instrument, L.

Toy vehicle, M. U. 1.oree........................ .
in the United States, Canada, and Mexico. Tramway. aerial wire rope, J. H. Montgomery.... 663.81 6
Scientific American and Suppiement, - - -7.00 :11‘:',"‘3“9829 ‘:\"r‘l‘:jl:]‘gi"t‘;h g Gsigg:g] %ﬁ{p' -------------- 663,584 It tells the story of contemporaneous events and illustrates it
Scientific American and Building Edition, = = 5.00) Tripod. R. F. Buder...... § with the most artistic pictures. Its correspondents and
Sclell‘}g{itc &?%iﬁhgcﬁ%?ggg. American Supple- " 9.00 :11::: :)I?edy ]glsgg&l;c&c g;ovv% R writers cover every important field the world over.
TerMs To FOREIGN COUNTRIES. Trolley pole, Schroeter & Kautzm

Trolley system, overhead, C. l.. Leib;
The yearly subsr:rlgtlon prices of Scientific American | 'ruck. railway car, G. J. Capewel
publications to foreign countries are as t‘ollows '1,'”“"“ lock, W. H. Taylor.

v. English | ‘ub. See Bath tub.
M. e I'urbine, H. T. Ashton..
oney. orey. | Typewriting machine,

£8.d. i i
Scientific American (weekly), - - =-8$400 016 5 g;}e’;"%’,%%&ﬁgggsét

6,;35700 ESLIE’S WEEKLY is a paper to keep on the library table, and to read and
Sator re-read, and to file away for useful reference. It is read by more families ot
663, 7(1}2 culture anq refinement among the masses than any other paper of its class in the

world. Itisthe greatest, best, most attractive and cheapest of all American educa-
geientific American Supplement (weekly) 600 1 4 8| Valve. automatic exhaustrelief, G. de Lava tors. Its special features ar rth rti . i K
Bm:(?;lllg(mEgr‘lLtl}:?ln x t thgpsciemﬂc Ameyr' $00 012 4| Valve ?éiksthe%lgegn‘gmgé.]Ehromil’é.".i"i%"l')}iéiv?e'ai" g?gézo Weekly Hinr;s to Monenyaek:;'(;,tan};:vl::rituzlivail;ll?o1?(0‘clﬁz}i,rgeTgflSe’slttij(f}Jl;dfeLzsr%?;;
Export Edition of the Scientific Amer- Valve, gute, J. Powell. . 663,515 .
3121 | Stock and Bond Investments; Hermit’s Life Insurance Suggestioas, answering

ican (monthly) in Spanish and Bnglish 3.00 012 4| Valve. hydraulic. Christie & Hughes
CoMBINED RATES TO FOREIGN COUNTRIES {;“}ve fﬁ?"‘m’i?emr“u‘ ’c l;(r)nb%r 3 : : :
alve 0 o <
- F Vb earnioe Apparatas. & Kitson without charge questions concerning Life Insurance.
Soontiae A S"ﬁ"]ement’ o 880 1M1 Vaporizing apparatus. A. Kitso Send One Dollar to the publishers’ address below, and Leslie’s will be mailed
tion, 50 169 B & F .
Sciénite Amerlean, Solentific American Vehicle running gear. K. K Sarior ; 6a38% | to you regularly each week for a period of four months.
Supplement, and Building Edition, -11.00 2 5 2| yelocipede saddle, T. E. 6'3.409 i
I3 Proportionate Rates for Sia Months. Vending machines to meters, means for connect- I 3 . 5
The above rates include postage, which we pay. Re- ing, W. Webber 663,623 L E S L l E s w E E K L '
rait by postal ur express money order, or draft to order of Veneer cuiting machine, J. Lewis. - 663,450

Scientific American and uildmg m- Varnish, making. Worstsll&chkathom )
MUNN & CO., 361 Broadway, New York. (Continued on page 399) 110 FIFTH AYENUE NEW YORXK
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JUST PUBLISHED.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN, A.M.
Large Octavo. 480 Pages.
300 Illustratiens. leesﬂ 00
Mail, Postpaid. Half Red
JMorecco, Gilt Top 84,00,
THE most important book
ever published on invention
and discovery. It is as read-
| able as a novel, being written
in pupuldl sty Te.
he book gnves a most com-
prehmmve and coherent ac-
| count of the Lrogreas which
il distinguishes t. lsnsthe"gold-
en age of invention,” result-
ing in industrial and commer-
Il cial development which is
| without precedent. A chrono-
|| logical ¢ .lendar of the leading
inventions is one of the most
important features of the
Pl book, enabling thie reader to
|| refer at a glance to important
, inventions and discoveries of
any particular year. Thebook
is printed with large type. on
fine paper, and is elaborately
illustrated hy 300 engravings
and is attractively bound.

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

'I'HIS i8 a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. 1 his splendid
work gives young and
old something worthy
of thought. It has in-
fluenced thousands of
men in the choice of a
career. It will give any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day
It furnishes sugges-
tions for hours of in-
structive recreation.

20th edition. Revised and enlarzed. 914 pages. 820
illus. Elegantiv beund in cloth. l’nce. by mail, post-
paid, 84,003 Halt Morocco, $o.

THE SCIENTIFIC‘ AMERICAN
Cyclopedia of Receipts,
Notes and Queries.

Editedby ALBERT A. HOPKINS.
12,500 Receipts.

735 Pages.
This splendid
work contains a
careful compila-
tiou of the most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondents as pub-
lished in the ScI-
ENTIFIC AMERI-
CAN during the
past fifty years;
together with
many valuable
and lmpurcant ad-
(.IUO]]S.

12,000 selecLed
Recelpts are here
collected; mnearly
every branch of
the useful arts be-
ing represented,
It is by far the
most comprehen-
sive volume of the
kind ever placed
before the public.

Price 85 in cloth; $6 in sheep; $6.50 in half mo-
rocco; postpaid.

A Complete Electrical Library.
B8y Prer. T. O'CONOR SLOANE.

An inexpensive library
of the best hooks on
Electrieity. Put up in a
neat folding box, as
shown in cut. For the
student. the amateur, the
workshop, the electrical
engineer, schools and
colieges. Comprising five
books, as follows:
Arithmetic of Electricit,

38 pages, . . - 8l
Electric Toy Makmg 140 |

pages, . . . . $1.00
How to Become a Suc-

cesstul Electr.cian, 189

pages, . ohG ¥1.00
Standard Electrical Dic-

tionary, 682 pages, $3.00
Electricity Slmp lified, 158 Five volumes. 1 300 pages,
pages, . . €1.00 and over 450 ithstrations.

A valuable and 1ndispensadle addition to every library.

Our Great Svecial Offer.—We will send prepaid
the above five volumes, :andsomely bound in blne cloth,
with silver lettering, and inclosed in @ neat folding box
as shown in the illustration, at the Special ltednced
Price of %35.00 for the complete set. The regular
price of the five volumes is ¥7.0

MAGIC S

Shnum

e
Kenowry
Stoane

Stage lllusions and Scientific Diver-
sions, including Trick Photography.

This work appeals to
old and young alike. and
it is one of the most at-
tractive holiday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposes of
the tricks are, in many
cases, furnished by the
prestidigitateurs thein-
selves. Conjuring, large
stage illusions, fire-eat-
ing, s w o r d-swallowing,
ventriloquism, menta
magic, ancxem nmagic,
automata, curious toys,
stage effects, photograph-
ic tricks, ard the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated.
making a handsome vol-
ume. Itistastefully
printed and bound. Ac-
knowledged by the pre-
fesswon to be the Stand-
ard Work on Ma, lc.
420 iilus. Price $:2.

By A. A. HOPKIN 3.
&~ Full descriptive circulars of above books will be 'malled
free wpon application.

A8 pages.

MUNN & CO., Publishers,
361 BHROADWAY NEW YORK.

Srientific

American,
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Ventilation, heating and cooling, system of,
Fowler & Harpole.......... .y 663,746
Ventilator. See Car venmator.

V,’ise, foot, E. B. Newnam.
’agon, boy’s. A. W hit e.
Washing machine, L.
Washing machine, S. Kaney
Water circulator, automatic, . H. Fitzle
Water closet attacument,.). C. Sneden.
Water heater, geyser or like. H.'T. Fenlon.
Water tnbe boiler, R. W. Knapp.
Water tube boiler, J. K. Slack.
Water wheel, H. Jones.........
Weather strip, R. R Reynelds.
Weeder, J. W. Hietl................
Well casing fastener. D.I.
Vheel. See Polishing wheel. Water wheel.
W bip socket, locking, A. W. Herring
windmill regulator, D. H. Metcalf..
Window screen, P. Gys
Window screen, W. E. Monroe.
Wire coupling, W. Frankham. .
Wooden vessel, cylindrical, J. (..
Wood, macbine for wasbing, rinsing, or cbemi
caily treatmsz, k. Maertens
Wrencn, E. H. Evenson
Wrencb. See Pipe wrench. Ratchet wrench.
Wringer, A. H. Strickler..................... .......
Zinc chlorid, etc., producing solutions of, C.
Hoepfner.......ccoviiiiiiiiiiniiina. v eeseee.. 663,759

Advertising cabinet.
Belt, J. Stember.
Bracelet. F. E.
Brush holder, J. P. Stepy
Buckle fmme. P. Uswal
Burner draft dome, K. M. Rose
(dlendnr H. L. I
Can, J. night.......
Cheese, Crosby & Meyers. 5
Clamp, J. Fellows........ .....
Collar protector, I. R. Seward.
Corset, L. G. Walker.........
Dlsplay stand, K. C Mason
oll, C. E. Gib
Embroidery pattern, C. B. Kelley..
End gate extension. 1. L. & E. C. Litchfiel
Fabric, G. H. 'I'aylor
Form, coat, W. L. Johnson.
Game board, H. L. Haskell.
Game chip, P. A. Schaefer....
Garment supporter member, A. M. Webe:
Golf club carrying attachment for cycles, O.

33
)
33, 687

Thorn 33,689
Guitar body, J. H. Behee. 685
Hand washer, J. Supper.. .701
Heating burner. B. A. Geurink 3.51;97
Horseshoe pad. J. Ewing.......... . 33 (.91

Knife blade and bolster, C. F. Smith,
Knife handle, W. Jones..

Label. W. K. Clark.
Meat tenderer plate, J. R. Whelen
Nail file and holder. B. lRosenberg.
Nut lock washer, A. 1i. McAlhster
Pan, cake. W.
Paper knives, etc

nhandle for, J. I.. Sommer.

Paper. wall. ST Y R 33.724
Pen, pencil, and ink holder, E. Bick. 33,676
Pencil, extension. J. Chandler. .. 33,677
Pneumatic despatch systems, receiving terminal

tor, R. 1, Jenney. 33,649, 33.7
Pool table, O. Pryibi 33.713

Printing film. B. Day.
Register deflector, ti d. S,
Smoke pipe register, G. Kessle
Soap holder and overflow stra

mar:....
Spoons, forks. etc., handle for,
Stamp frame. time. G. K. King.
Stirrup, K. K. Goodman...............
Stove or range lmmg plate, B. Woodl
Syringe, A. L. Gray.............

TRADE MARKS.

Boots and shoes and leather for boots and shoes,

. C. Bliss & Comp.m 35,504
Buttons, bone collar, $trauss, Sachs & Company.. 35,558
Cereal products, manufactured, Robinson-Dan-

forth Milling Company
Cocoa paste, KEsser. Bleul' & Loerner..
Cotton cloth, checked, Creighton & Burch
Cutlery, edge tools and hardware, J. A. Schmidt..

Dental composition, certain named, Day... ,571
Fabrics, certain named textile. China and

‘I'rading Company.. 35,562
Garment fasteners, cel

Button Company of Bultimore C . 35,559

Hamess certain named, Adnms & Joh
DANY
Hats, M A. McGuire
Medical c¢ompounds for the
throat diseases, Vapo-Cresolene Company......
Medicine in capsule form for cen.ain named dls-
eases. Grape Capsule Compan;
Metal, antifriction and bearing, Smlth Courtney
COMIPANY. . «vvun tarnnannnnnirnsnarsnasrnsss vens
Mustard, Societe en Commandite par Actions
Produits Alimentaires Louit Freres et Cie.....
Paper bags, Union Bag and Paper Company..
Pens, penbolders, and gold pens, fountain, J. Kir-

do:
Pel‘lOdlC&l religious, W. L. Greene & Company .
Remedies, external, W. L. Tucker .
Remedy for certain named diseases, J. S. Brous..
Remedy for certain named diseases, J. J. Pheelan
Remedy for zymotic fevers, W. C. Hamilten..
Salve, G. W, Sprague 35,
Salves, tablets, and ointments, Manilla Manufac-

turing Compar 35,582
Saws, hand, Slmonds Manufacturlng Company,

35.583 to 35.585
35,588

Scales, cermin named weighing, Howe Scale Com-
pany of 1886..... ...
Q‘xeetmzs certain named, C. Franks & Compan
thoes, Richardson Shoe Com pany
apeuﬂc. certain named, Hunt & Hunt.
Specific in granular form, certain named, Charles
Truax, Greene & COMPANY......c......v orvivnss 35,
Toiiet preparations, certain named, Roger & Gal-

e
Tonic, ‘certain named. H. M. Hunt
Windmills and pumps, **Maud S~

Pump Company....

LABELS.

** Brook Brand,” for canned goods, United States
Printing Compan 7.
“ Dr. Camel’s Congo Blood Pills,” for a medlcme.

J. Lamparter & Company..  ............e.eeaan ,953
* Dr. Camel’s Congo Compound,” for a medicine.
J. Lamparter & Company.. ... ....ovieiiineiains, 7,954

*“Dr. Camel's Thick Neck Cure,” for a mellcme‘ 3l
Lamparter & Comp.mv ..
* Bquestrian Brand,” for c
States Printing Company
** Firb’s Never Chap,” for a 1o
*Jaguar,” for canned corn, United States’ Prlm

Company. 7,962
*¢ Lasso,” for

(‘ompany 7963
“ Little ‘Brunswick.” for cigars, J. Stahl.

COMPANY - vemmtenontieers ciameaas enassarenas 7.965
“Marenzo Brand.’ for canned goods,” United

States Printing Company............. ... 7.960
*Miners Asthma Cure,” for a medicine, E. Dean

Morlan COmMPANY .. ..ottt iianeaaaaenans ‘ 951
«Newport.” for cheviots, J. Connelly & Sons. ...... 7.950
** Pyropen,” for pyropens, Wiseman Manufactur-

ing Co ny. . 7.949
“ Red Cross: Almemvnc Dentifrice.” for a denti-

frice, Red Cross Chemical Company.............. 7,955
“ Refugee Stringless RBeans.”” for canned beans,

Cnited Stateés Printing Company................. T
‘“Roman Linim'ent.” for a liniment, 'I'. A. Farrell.. 7957
" Summer Glory Brand,” for canned goods, United

States Printing Company. ..........ccovveiee canns 7,961

PRINTS.

* Ziz,” for cement, J. D. Hill............. BOO0000COMIIO00 2t

A printed copy of the specitication and drawing of
any patent in the foreg'mnu list. or any patent in nrmL
issued since 1%63. will be furnished from this office for
10 ¢ents. Inordering please state the name and number
of the patent desired, and remit o Munn & Co.. 361
Broadway. New York.

Cnanadian patents may now be obtained by the 1n-
ventors for any of the mventions named in the fore-
going hist. provided they are simple. at acost of $40 each.
[f complica*ed the cosat will be a little nore. For_full
instructions address Munn e ‘vroadwar Now
York. Other (Oreikn patents may alsc be vuimued.

Medal and Diploma,

Wrrite us for
Sample Box of 12, $1.00; 100, $7.50.

Paris Exposition, 1900, for purity of tobacco and
If you smoke them, you will buy them again.

RECEIVED THE GOLD MEDAL

Further information furnished dealers on application.
JACeB STAHL, Ji., & Ce. Makers, 168th Street and 3d Avenue, New York City.

Chicago, 1893.

"’l‘rade Mark.”
ARROW ON EVERY CIGAR.

excellence of make. A fragrant, high grade cigar.

NOW READY.

AN AMERICAN BOOK ON

Horseless Vehicles,

Automobiles and

Motor Cycles.

OPERATED BY

Steam, Hydro-Carbon, Electric and Pneumatic
Motors.
By GARDNER D. HISCOX, M. E.

Author of * Gaa,
nnd *¢ Mec

Gusolene and Oit Vapor Engines,”
cal Moyements, Devices
and Appliancen.”

PRrice $3.00 PosTPAID.

This work is written on a broad basis, and comprises
inits scope a full illustrated description with details of
the progress and manufacturing advance of one of the
most important innovations ef the times, contributing
to the pleasure and business convenience of mankind.

The wake-upand management of Automobile Vehicles
of all kinds is liberally treated,and in a way that willbe
appreciated by thuse who are reaching out for a better
knowledge cf the new era in locomotion.

The book is up to date and very fully illustrated with
various types of Horseless (‘arriages, Automobiles and
Motor Cycles, with details of the same.

Large 8vo. About 400 pages.
Illustrated.

8F™ Send for circular of contents.

MUNN & CO. 361 Broadway,New York
“New Standard " Dry Battery

Absolutely Highest Standard in the World
for Auto-Gasoline, T'elephone, Electro-Medi-
cal and Bell Work. or $3.00 cash with order,
will send 1doz. No. 2, or %3 doz. Special Auto-
mobile Cell any where. f.o b. New York.

¥ Send stamp for New Catalogue.
WM. ROCHE, Inventor and Sole Manuf'r,
42 Vesey Street, New York City.

Very Fully

&) NDARD

o ‘B“""'

(a2t

TANTED.—THIRD-CLASS DRAFTSMAN (MA-
rine engine and boiler). Anexamination of ap)!li-
cants will be held at the Navy Yard, Portsmouth, N. H.,
December 28, 1900, for third class draftsman (marine
engine and boiler) at £3.28 per diem. The examination
will be open to all comers who can give evidence of
experience in corducting the kind of work for which
they seek employment, and who are citizens of tbe
United States. Applications will be addressed to the
Commandant, Navy Yard, IPortsmouth, N. H., and must
be delivered to him on or before Thursday, 'December
27. No application received after that date will be con-
sidered. Each applicant wiil state in his application his
name. age. residence. citizenship, present occupation
and previons employment orr work done. The applica-
tions will be accompanied by evidence of citizenshit,
and by certificates,preferably from previous employers,
asto character, habits of industry and sobriety, and skill
and experience in condnctmz work of the kind required.
JOHN LONG, Secretary of the Navy.
ICE and Bolllers’ Machinery, VILTER
MFG. CO., 899 Clinton Street, Milwaukee, Wis.
MUDELS & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Expert Model Making. Established1867. Wm, Traut-

marn, Proprietor Chicago Model Works, Chicago, I11. 179

E. Madison St. Write for catalogue of Mode Supplies.
AR W\\"\ “‘\:
| - -

BT ETPEmeE

TYPE WHEELS.MODELS & EXPERIMENTA L. WORK. SMALL MACHIN
NOVELTIES & ETC. NEW TYORK STENCIL WORKS 100 NASSAU ST N

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro., 181Seneca St.,Cleveland,O.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son45-51 Rose St.,N.Y.

'AMOUR & LITTLEDALE MACHINE CO.
130 WORTH 5T., NEW YORK.
PATTERN AND MODEL MAKERS.
GRINDING MILLS Eo7./%. Pafroses:
versal Eccentric Mill. Address J. S, & G. F, SIMP-

SON, 28 Rodney Street, Brooklyn, N. Y.

AUTOMOBILE TRANSMISSION,

Best varmb]e speed device. Write for catalogue.
IRE MOTOR WO S,
898 Washington St., Buffalo, N. Y.

% H.P. GAS ENGINE CASTINGS

Materials and Blue Prints. Write for Catalogue 9.
)} PARSELL & WEED, 129-131 W. 31st Street, New York.

\[ \( HINES, Corliss Engm(;rs, Brewers’

1]
ERY
Y.

Engines held in stock in principal cities for quick delivery.
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5.

Fﬂﬂs GASand GASOLINE ENGINES., uarst 2over

FOOS CAS ENCINE CO.,

4 to 250

Factory in America.

Svation A, SPRINGFIELD, O.

50 YEARS’
EXPERIENCE

TRADE MARKS
DEsIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year: four months, $1. Sold by all newsdealers.

MUNN & Co.z61 8roacwar. New York

Branch Office. 625 F St.. Washington, D. C.
R MOUSTACHE

K PAYT NTED TRAINER

Trains moustache in 5 minutes for all
day. New thing. Rapid seller No com-
petition. Agents

Sample 50 cents. $5 a Y
BOHNER NMFG. CO.,42 8tate thclgo,l“.

BEFORE.

self-regulating
incubator on a
smallscale.
Fifty egg ca-
pacity. Heat, moisture and ventilation
automatically and perfectly controlled.
Price only 87.
Send for the Wooden Hen Book;
mailed free, together with a book about the

EXCELSIOR INCUBATOR, to those who
name this paper.
GEO H. STAHL, Qumuy, IMinois.

WANTED-—Patented Metal Articles and Sp:cial Ma-
chinery to Manufacture on Royalty or Contract. Esti-
mates given. Quimby Engineering Co., 915 Ridge Ave.,
Philadelphia.

@ Magical Apparatus.

Grand End of Century Catalogue, just out,
over (w engravings, 25c, Parlor 1'ricks Catalogue, t‘ree
MARTINKA & CO. Mfrs., 493 Sixth Ave., New York

MORAN FLEXIBLE JOINT _

am, Air or Liquids,

Made in all sizes to stand any desired
pressure

Moran Flexibie Steam Joint Co., Inc’d,
147 "Phird Street, LOUISVILLE, KY.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 (23,
Price18cents. For sale by Munn & Co. and all news-
dealers. Send for cataloxue.

3 2 6 SEND FOR FREE CATALOGUE.

Prairle State lacubator Co.,
Homer City, Pa.

FU R s ALE —Machine Shop, brass and iron foundry
v not large, but well equipped. Present

owners not active nor cenversant with the business. A

thoroughly capable man who would know what and how

to manufacture, with some capltal can buy this plant

on ver 'I; terms. Add

WA ER OWN M F(-. LO., Watertown, Wis.

CGCEDAR

o w2 SILOS.

+ ANY DEPTH.
WILU‘MS MF G CO.

%0, BALL RACES

PR STEEL

LARCE SIZES A SPECIALTY.

0TTO KONIGSLOW, Cleveland, Ohio

D. L. HOLDEN
u SouTHBROADSE. PHILADELPHIA PA.

S'oLE “MANUFAGTURER
GEALED ICE MACHINES
IENTIFIC AMERICAN SEPT. 2.1399.
how to make $3 a day

SEE FIRST PAGE S
a navs“re absolutely sure; we

3 furnish the work and teach you free, you work in

the locality where you live. Send us your addressand we will
explain the business fully, remember we guarantee aclear profit
of #3 for every day’s work,absolutely sure. Write at once.
R0YAL HANUFACTURING CO., Box 354, Dotroft, Bieh.

T

Sendus your address
and we will showyou

Prices $160 and up. Send tor Cataiogue,

PIERCE VATOR LAUNGEEE

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

PIERCE ENGINE CO., 17 N. 17th Street, Racine, Wis.
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PRODERTY
AND
LOSS-OF- LIFE
AND
IHJURY

TOP
CA.USED BY

STl'l\MBOllﬂR EXPLOSIONS

oJ-M- ALLEN PRESIDERT  "W*BFRANKLIN * VICE PRESIDENT |
J-B-PIERCE" SEL'BJ F-B-ALLEN + 22VIiCE PRESIDENT|
LBBRAINERD. T L.F.MIDDLEBROOK, ASSTSECY|Y

-».n-u-u-u-u-u-n-u‘n-no«.

SERVICEABLE .«
N AL SEASONS

Winter, Qummer, Spring, or Fall, no matter if the
) weather be wet or
gﬁy cold or warm,

Winton
Motor
Carriage

Canbe used tobest
advantage.

The cost of opera-
tionis amere trifie,

-

@w

(==

Price $1,2
It stands for all that is good and to be desired in a kigh
grade :%utomoblle. New catalog details many interest-
g facts.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

200.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDPERTAKES:The manufacture of Automobiles and Motor-
Cycles. The examination of Automobile patents. To enlist capital
for the develepment of inventions.

FURNISIENS:—Specislists to make thorough examinations of
patents. Experts to test motors and automobiles. Oppertunities to
Inventers to present properiy their propositions to concerns willing
tuccns)d(—r and toundertake the same.

PURC :—All meritorions patents, licenses and inventions
relstmg to mct.or—cydes, motors, gears,automobiles and their parts.

F. B. HYDE, Secretary. 2% William St., New York,

Our<1901 Model”|:.

1S NOW READY.

It is a beauty! was the
general remark at the Au-
tomobile Shew in New
York, Elegant finish, solid
construction, ease
of operation, ab-
sence of noise and
vibration are our
s;i‘ ecial features.

he Haynes-Ap-
person (zasoline

Automobile goes
anywhere and it
bears this reputa-
tion whereverit is
known. Our Auto-
mobiles have the
¢ Get There” in them, and that is what you want.

& WRITE FOR DESCRIPTION.
THE HAYNES-APPERSON CO., - KOKOMO, INDIANA.

CHARTER ENGINE
USED =

One
;on ANY PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries. Portables, Engines and
umps, Hoisters
¥~ State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Ashesto-
Metallic
=2~ Packings

SHEETING, GASKETS TAPE and PISTON PACKINGS.
Will stand the hlehest pressure for either steam or
hydraulic work. Write for samples and price list.

C. W. TRAINGR MKG. CO., (Est 1874), 88 Learl 8t.. Bostan, U. 8. A,

THE AUTO-CARBURETTOR

made upon a new principle furnishes a reli-
able explosive mixture. Easy ignition and
greatest expansion. No pump required.
Uses any grade of gasoline with no waste.
Fspecially adapted to automobile and cycle
motors. Our custowers say it is the best
Carburettor in the market. We make also

he Register Valve for controlling the
ﬂow of gasoline or other fluids. Write us
for prices and buoklet on Carburettors.

Y & JENNESS CO.,

30 W. Washington St.,, Chicago, Ill.

GAnmAGE.

Seientific

SHIFT

KEY.

American,

DECEMBER 22, 1g0O.

 aaticdid

Hﬂmﬂlﬂ TUpewwri(ers

‘&SQ' Q'\Q,\- PRICE
“Q'Qg' q} $60.00

Hartford No. 2—Full Keyboard.
Hartford No. 4—Smgle Keyboard.
¥ Catal on appli

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

If it isn't an Eastman, it isn't a Kodak,

Gake a

Kodak

home for
CHRISTMAS

Kodaks, $5.00 to $35.00.
Brownie Cameras, $1.00.

EASTMAN KODAK CO.

Catalogues freeat the Rochester N Y
y e &

dealers or by mail.

9099099999969@99@0060690999(

- THICKNESS GAUGE,

22 leaves varying in thlckness by
thousandths, from-.
Thickness marked on ea.ch leaf
& Leaves may be used
singly or in combi-
ingl i bi
© nation with one an-
© other. Price $1.25.
© IF" O atawgue of Fine Toals free.
& THE L. S. STARRETT CO.
& Box13, Athol, Mass., U.S. A.

9
©

You can’t wink quick
enough to escape.

BABIES

Halt!

CHILDREN
THE GROUPS
C;l&gﬁA INTERIORS
t hed
PISTOL iy
Our Booklet

: :
| | Doubles the use and
value of your camera

free,
Send
for
it.
Insures a good picture every
time, no matter whatthe light may be.
Greatly lessens the smoke, smudge,
smell and danger of flash llght work .
Doesaway with the strained, startied
or expectant expression and blurred
effect of ordinary flash.light pictures.
Carried in the pocket ready to take
instant advanla e of favorable positions, expressions or
conditions. Sol dy all dealers, or sent by express, prepaid,
with directions and supplies, for $2.50.

Chelsea Mfg. Co. ', CHELSEA, MICH.

You will not get Ieft

If you Own
One of the Reliable

“Accurateto-the-Second”

DUEBER-HAMPDEN
WATCHES

LOOK FOR THE [MAME “DUEBER'™ IN CASE
«John Hancoek’ 21 Jewels. For Gentlemen.
“Special Railway’’> 23 Jewels. For Railway Men.
“The 400> For Ladies.

Our “Guide to Wateh Buyers’’ Sent Free.
The Dueber-Hampden Watch Works, = Canton, O.

EVOLUTION OF THE AMERICAN LO-

comotive.—By Herbert. T. Walker. A valuable series
by a member of the National Railway Museum Commit-
tee. The locomotive from1825to date is described and
illustrated. by careful drawings, great attention being
given to historical accuracy. 21 lllustratlons SCIEN-
TIFICAMERICAN SUPPLEMENTS 1112 s, 1114,
Price 10 cents each. For sale by Munn &Co. and all
newsdealers.

]l[lW]l Toul 11 the Worls

for every trade and protfession is cor-
rectly explained and described—with
accurate illustrations—in the new and
improved 1900 edition of

MONTGOMNERY & CO.’S
TOOL CATALOGUE

which is printed from new type, and
is full of practical Tool information
- ! from the first to the last of the 510

4 CENTURY EDITION pages. Copious Index. Pocket size,
6% x 4}¢ inches. Sent by mail for 25 cents.

MONTGOMERY & CO0...105 Fulton St., New York City.
SHOE BLACKING.—FORMULAS FOR

liquid and_solid blacklng are %lven in SUPPLEMENT
Nos. 1213 and 9. Price 10 cents each. For sale
by Munn & Co. a.nd ull newsdealers.

™TOOL
CATALOGUE

00 % A HIWNOILNOL,

20th

DILE

e

&
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R
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99 W w.LMER e

All varieties at lowest prices. Best Railroad
Track and Wagon or Stock Scales made,
Also 1000 useful articies, includin Safes,
Sewing Machines, Bicycles, Tools, etc. Save
Lists Free. CHICAGO SCALE Co., Chicago. 111,

o018 2

Money.

towrite for our 260-page free book.
Tells how men with small capital
can utmke money with a Magic
antern or Ster
MeALLISTER, Mfg. Optician, 49 Nassafgx.uNc-o{!:

UNS TOOLS &CY‘LE S

US T N EVENT]

C. HBKSLY&(O (Hl‘AGo ILLUS A

THE ELITE COLLAR BUTTONER.

Saves time, temper and soiled collars.
furnishers, or send 10c. for nickeled, 25¢.
», Auad. silver plate, 50c. solid evin silver.

anything
from a collar to a shoe.

Goes on your key ring.
B. L. WILLIAMS & CO., Mfrs., 41 North Sixth St.,

Endorsed by the Anti-Swear and Don’t Worry Club. PHILA., PA.

WOrIds Standard

LCatalogue nf latest Models for a stamp,)
SMITH & WESSON,
p14 Stockbrldge Stey Sprlngﬂeld, Mass,

At |-

52 ¢

REBUILT MACHINERY

a and SUPPLIES a¢ Bargain Prices Larg-
M est Machinery Depot on earth. We buy
iy buildings” and plants; among
others we bought the World’s
Fa r, the Omaha Exposition, the
Chxca;zo Post Office, and other
structures. We rebuild machin-
g/ ery of all kinds, and sell with
S bindin; guamntees Boilers
from $25up; Engmes from $35
= up; Steam Pum%)s from $15 up,
We carry com ete stock 0 General Qucg:-
such as l}‘ Ny
GERS, I’IT
l’I};F, TRON R

VALV
UM BING MATEIRTA L
Vill send free, our Iﬁ(Lpnge(ahlrg No. 3¢
“onstantly buying entire stocks
i at Sheriffs’ and Receivers’ sales.
7 Chicago House Wrecking Co.,
W. 35th & Iron Sts , Chicago, IlI.

y,

-

etc.
AN

Do You Know there is NONE
EQUAL to

AN OLDS
Gasoline Engine
$25.00

pays for this ad., and thousands are
made happy by our address.
OLDS MOTOR WORKS, DETROIT, MICH.

‘“ WOLVERINE”’

Gas and Gasoline Engines

STATIONARY and MARINE.
The “Wolverine” is the only reversible
MarineGas Engine on the market.
It is the Jightest engine for its
power. Requires no licensed en-
D gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 luron Street,
Grand Rapids, Mich.

Forelgn Travel

Egypt, 'l‘urkev, Greece, Palestine, etc.
Address Miss WELDON
“The Moorings,” Howard, Pa.

ACETYLENE

DO YOU KNOW that the most light, least trouble
reatest comfort can be secured bv usin, good burners.
The best burner is M. HWARD'S WONDER.

‘Write, inclosing 25 cents, for sample

STATE LINE TALC CO., Chattanooga, Tenn., U. S. A.

FOR BO

FITSANY CYCLE.; O O, o 00
RIDE 50 wiLes-penat onty 35. ECLIPSE MANUFACTHRING C°

IN USE
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM.

80X X,
' ELMIRA

The New England Watch Co.

ARTISTIC SPECIALTIES
o the Beason are shown

In Our Blue Book for L.adies’ y -
In Our Red Book for Men’s

Watches.

Either or both sent on application.
3¢ Maiden Lane, 149 State Street,
New York, N.Y. Chicago, Ill.
Spreckels Building, San Francisco, Cal.

¢“|IGHT OF ASIA” | AMP

The Smallest Porta- Welg/tét 536 0z.

diam.
ble Electric Light.

8 ins. long.
Unlike all other portable
lights, the batteries ot” the
ight of Asia” Lamp do
netdeteriorate unless used.
For a good light, for short
lntervals,‘ this lamp 1s_ubnex-
celled. The “Light of Asia ”
Lamp 8 made with a view to
beauty, and is mounted in an
aluminum shell_covered with fine
leather. Price $3.00, postpaid.

Every One Guaranteed.

ELECTRIC CONTRAGT CO.
61 ELM STREET, NEW YORK.

JESSQP'S STEE L

FOR TOOLS, SAWS ET
WM JESSOP & SONS L2 91 JOHN. ST. NEW YORK-

ICE YACHT BUILDING.—COMPLETE
details for the construction of Ice Yackts, with %mny
illustrations, are contamed in SUPPLEMENT Nos

1154, 1197 and 122533, Each number gives plans of
a different boat. Price 10 cents each. For sale by Munn
& Co. and by all newsdealers.

YOUR PHOTOGRAPH

copied and reproduced on platinum
paper at much less price than dupli-
cate will cost from your photograph-
er. We sell all sorts of supplies
~ for those who use cameras.
Kodaks and other cameras at Jowest
prices. Developing doie on shortest
N I% notice. Write us.

Diamond Camera & Supply Co., 296 B’way, New York.

NOW READY.

Gas Engine

Construction

ByHENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng.,
and ARTHUR J. WEED, M. E.

PROFUSELY ILLUSTRATED.
Price, $2.50, postpaid.

This book treats of the subject more from the stand-
point of practice than that ef theory. T'he prin mples of
operation of Gas Engines are clearly and mmpl})]'
scribed, and then the actual construction of a half- orse
power engine is taken up.

First come directions for making the patterns; thisis
followed by all the details of the mechanical operations
ot finishing up and fitting the castings. It is rofusely
illustrated with beautiful engravings of the actual work
in progress, showing the modes ot chucking, turning,
boring and finishing the parts in the lathe, and also
plainly showing the lining up and erection of the engine.

Dimensioned working drawings give clearly
the sizes and forms of the variouns details.
'The entire engine, with the exception of the fly-
wheels, is designed to be made on a simp’e eight-inch
lathe, with slide rests.

The book closes with a chapter on American practice
in Gas Engine design and gives simple rules so thatany-
one can figure out the dimentions of similar engines of
other powers.

Every illustyation in this book is new and
original, having been made expressly for this
work. arge 8vo. 296 pages.

§F~ Send for Circular of Contents.

MUNN & CO., Publishers,

361 BROADWAY NEW YORK.





