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THE ERIE CANAL MUDDLE,

The Erie Canal problem has been further compli-
cated by the action of the Canal Association of Greater
New York, which has emphatically and unanimously
repudiated the $26,000,000 canal improvement bill now
before the State Legislature, and has declared itself
as being strongly in favor of the 12-foot 1,000-ton
barge waterway costing $62,000,000, which was recom-
mended by the expert commission of Governor Roose-
valt’s administration as the only solution of the prob-
lem. As the Canal Association comprises all the lead-
ing commercial organizations of this city, its resolu-
tion may be taken as indicating that the city of New
York is opposed to any appropriations for the 9-foot
$26,000,000 canal, or any improvement of less scope
than the 12-foot waterway.

The resolution of the Canal Association produced
something like consternation among the supporters
of the present bill, for it looks as though this expres-
sion of opinion would prevent the passage of the bill
and, therefore, prevent appropriations of any kind
for canal work at this session. So far as we have been
able to discern, very little, if anything, has been said
of one aspect of the question—an aspect which is surely
of the highest importance, seeing that it dominates
the whole canal problem, irrespective of the particular
merits of a 9-foot or a 12-foot reconstruction. We
refer to the superior advantages, due to geograph-
ical location, offered by the powerful competitive
route which exists in the system of canals and chan-
nel improvements known as the St. Lawrence River
Canal system. Since the object of the Erie Canal im-
provement is to provide a cheap route from the Lakes
to deep water, it is evident that the question of the
quantity of tonnage which will seek this outlet will
be determined by the question of its relative conven-
ience compared with the northern route. As matters
now stand, the least depth over the sills of the Cana-
dian locks is 14 feet, which is 2 feet more than the
least depth of the proposed 1,000-ton barge canal. More-
over, the aggregate length of the St. l.awrence canals
is relatively insignificant compared to the total length
of the Erie system, the canals in the former case being
merely connecting links between the natural channels
of the St. Lawrence River, which have been put
in wherever the navigation is obstructed by rapids
or waterfalls. We notice that in the report of the
Green Commission to Governor Roosevelt, the ap-
proaching completion of the Canadian system was
urged as one of-the urgent reasons for improving the
Erie canal, and in this connection it becomes a ques-
tion for serious consideration as to how far the shorter
length and greater capacity of the Canadian system
will cause the east-bound grain to seek that outlet in
preference to a canal of inferior accommodation
through New York State. Probably the St. Lawrence
Canal has now been in use long enough to determine
what its effect will be upon the various rail and canal
routes from the Great Lakes to New York. That it will
divert a portion of the tonnage which has hitherto come
to this city is to be expected, and upon the probability
or improbability of a 1,000-ton barge canal being able
to compete successfully with one that will allow of
shipments direct from lake ports to Europe in deep-sea
steamers, should depend very largely the question of
the expediency or inexpediency of any canal improve-
ments whatever, short of a full-sized ship canal.

The question of a ship canal is an attractive one un-
til it is weighed in the balance of cold figures; for it
must be confessed that the report of the United States
engineers indicates that the total cost would be so
great as to overbalance the prospective advantages to
the State at large or to the city as a terminal point.
At the same time, we think that a careful investiga-
tion of the results already obtained by the St. Law-
rence Canal system, and a determination of its advan-

Seientific Qmevican,

tages of location, would render it possible to determine
very closely what improvements would be necessary
to place the Erie Canal at least on equal terms with
its powerful northern competitor.

APPLICATION OF THE COHERER TO DETECTION OF
STORMS.

M. Tommasina has recently discovered a new appli-
cation of the coherer, that of detecting atmospheric
electrical discharges or storms, even when these occur
at great distances, and has devised an instrument for
the purpose, which he calls the electro-radiophone.
A description of this apparatus has been given in a
paper presented to the Academie des Sciences. It is,
however, to the Italian scientist, Prof. Boggio Lera,
that the credit of constructing the first instrument of
the kind belongs; by using a coherer in combination
with a series of relays of different sensitiveness, the
effect of the distant electrical discharges was recorded
upon a registering apparatus. The relays acted in
greater or less number according to the conductibility
acquired by the coherer under the action of the dis-
charges, and the apparatus traced a series of lines,
long or short, according to the intensity of the phe-
nomenon. M. Tommasina utilizes in his new instru-
ment the principle of the ‘“auto-decoherer” discovered
by him, in connection with a telephone receiver. This
form of coherer consists of a glass tube containing
two cylindrical carbons, nearly touching in the center;
between the carbons is a small quantity of carbon
granules, and this combination, under the action of
electric waves, forms a coherer which has the unique
property of returning to itz original state after the
waves have ceased, without any external action. This
coherer, placed in circuit with a battery and tele-
phone receiver, is thus a very good detecter for elec-
trical waves; and M. Tommasina has applied it with
success in detecting far-off electrical disturbances of
the atmosphere or distant storms.

The coherer used in this case is formed of two
small arc-light carbons, of 0.16 inch diameter,
fitting easily into a glass tube, and between v-hich
are placed small grains obtained by crushing a portion
of the same carbon, these being well freed from dust.
To the ends of the carbons are fixed platinum wires
to form the outer terminals; the carbons and granules
are dried by heating to redness in a flame. The space
between the carbons is regulated for maximum sensi-
tiveness, this being 0.04 inch for grains of 0.008 inch
diameter; the tube is then sealed at the ends to pre-
vent moisture from entering, as this causes variations
in the sensitiveness of the coherer. The tube is placed
parallel to the axis of the telephone receiver and put
in series with its coil and a few cells of battery.
When the receiver is held to the ear the coherer is
horizontal and in the position for best action. In car-
rying out the experiments, this arrangement was used
at the same time as the electric registering apparatus
of Prof. Lera, and the experimenter states that during
the tim® that the discharges of the distant storm were
registered, he heard a corresponding series of sounds
in the telephone, and the hearer has the illusion of
being transported to the actual place of the storm and
of listening directly to all its phases; he was thus
enabled to hear and study the phenomena of storms
when they were at such a distance that no trace was
observed on the horizon. In one case he observed a
storm twelve hours before it passed over Intra, in Italy,
where he had installed his apparatus. Owing to its
great simplicity and absence of regulation, there is no
doubt that the “electro-radiophone” will render great
service in detecting the approach of storms, especially
on shipboard.

IMPROVED PROCESS OF DUPLICATING PHONOGRAPH
RECORDS.

The commercial demand for phonograph records for
amusement purposes amounts to s2veral thousand
records a day. It would not be practicable to supply
such a demand if each record had to be made sepa-
rately by singing or playing before a phonograph. For
several years the practice has been to record each
performance on from four to a dozen machines at
once, the machines being arranged on racks or shelves
with the horns converging toward the band or singer.
The records thus made are called masters, and are
copied in duplicating machines, which work somewhat
on the principle of a pattern lathe. Two mandrels
rotate side by side, one bearing the master record and
the other a blank on which it is to be copied. A re-
producer stylus rubbing over the master guides a re-
cording stylus which cuts the duplicate record in the
blank. By this method a number of duplicates are
made from each master, but after a while the master
shows signs of wear, and the duplicates produced are
not of good quality. Ordinarily about twenty good
duplicates can be made from one master before the
latter is condemned.

As many of these masters require a whole band of
music to make them, they are expensive, and it is very
desirable to have a method of producing a larger
number of duplicates from a single master. Two suc-
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cessful solutions of this problem have reecently been
perfected.

By the first method an electrotype mold is made
by first depositing over the master an exceedingly
thin coating of metal by Edison’s process of vacuous
deposit, electroplating, and backing up the copper
plate with a stout backing of metal. Records are cast
by introducing melted wax into the mold about a core.
The mold is used cold, so as to chill the surface of the
wax.

To remove the record from the mold advantage is
taken of the facts that wax has a high coefficient of
expansion, and that the record groove is very shallow,
so that when the record is cooled it contracts more
than the mold and is readily slipped out endways. The
molds may be preserved indefinitely, and any number
of duplicate records produced from them.

The other process referred to is quite different from
this, and is very ingenious. The master is dipped
into a solution of gelatine and bichromate of potash,
which when dried and exposed for a time to the light
remains as a thin, tough skin adhering closely to the
record. This is coated with shellac, and afterward
with a substantial backing of wax, which is turned
true and pushed into a brass tube. When the master
record is broken out, there remains on the interior of
the composite cylinder thus produced a very faithful
gelatine mold of the record. A one per cent solution
of celluloid is flowed over the interior of this mold
and permitted to dry, leaving a very thin skin of cellu-
loid which is then coated with chromatized gelatine.
Several alternate layers of celluloid and gelatine may
be laid on in this mold until a skin of sufficient thick-
ness is obtained, which is then strengthened by a
suitable backing having in its center a hole properly
tapered to fit the mandrel of the duplicating machine.
The brass tube and the wax part of the mold are then
removed and the gelatine matrix stripped from the
celluloid, leaving a very perfect copy of the original
record with a surface of celluloid.

This record is used as a master in the duplicating
machine, and it shows no signs of wear even after
many hundreds of wax duplicates have been made
from it.

-0

NEW PRODUCTS IN THE GLASS INDUSTRY.

M. Léon Appert has lately read an interesting paper
before the Société des Ingénieurs Civils, relating to
the progress of the glass industry as shown at the
Paris Exposition. After describing the different proc-
esses of manufacture, he mentions several new prod-
ucts which have been lately brought out. One of these
is called glass stone by its inventor, M. Garchey. It
has been found that when certain kinds of glass are
cooled, then slowly reheated, that a kind of precipita-
tion takes place in the mass. The inventor uses:a
glass rich in lime, such as bottle-glass, for this pur-
pose. The glass, cooled to a point somewhat below
fusion, is submitted to a temperature of 1,200 deg. C.,
and the plastic mass then undergoes a strong pressure
by means of powerful hydraulic presses. The piece
after it comes out of the press is annealed in the usual
way. This product possesses remarkable qualities of
hardness, inalterability and resistance to wear. It
is more elastic than ordinary glass, and is thus much
less fragile. Its properties render it well adapted for
paving blocks or tiling, and it may be used to advan-
tage on the outside of buildings. The author -mentions
also the “strengthened glass” which has come into use,
this being a flat glass plate containing a metallic net-
work in the center which renders it far superior to or-
dinary glass as regards solidity and resistance. In case
of fire it will stand the highest temperature without
bending. This glass may be obtained in two different
ways. The French process, due to M. Appert, differs
from the American, in which the rigid metal network
is forced into the glass sheet; in the French process,
iwo separate sheets of glass are rolled, and the net-
work is introduced between them, the whole being
pressed together in the rolls. Another glass which may
be considered as new, although known for some years
past, is that known as ‘“opaline.” This glass, of a

nilk-white or greenish hue, has come into use of late
for tile-work, and it may in a great many cases replace
ordinary tiles at a less cost. The underground stations
of the Paris Metropolitan are entirely lined with these
“opaline” tiles, which produce an agreeable effect. The
St. Gobain glass works had an important exhibit of
opaline glass at the Exposition. The author mentions
also the perforated glass, which facilitates the ventila-
tion of dwellings, and thus renders great service from
a hygienic point of view. Plates of glass for buildings,
roofs, etc.. are now being made of very large size, up to
15 and 18 feet in length, and glass tubes are made
as large as 20 inches in diameter.
- —— P — P e e

NEW CHEMICAL COMPOUNDS.

Two new compounds have been recently formed in
M. Moissan's laboratory by M. Tarible, who combines
the bromide of boron with the two chlorides of phos:
phorus and obtains two well-defined crystalline bodies.
The experiments are described in a paper recad kefore
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the Académie des Sciences. The first of these com-
pounds is formed by pouring bromide of boron upon
the trichloride of phosphorus, PCl,, contained in a test
tube; the formation of a white crystalline compound
is observed, and considerable heat is given off. The
crystals were separated and dried, and upon analysis
were found to correspond to the formula PCl,2BoBr,,
being a combination of the bromide of boron with the
trichloride of phosphorus. This compound is colorless
and crystalline, melting near 58 deg. C.; it sublimes
partially at 40 deg. C. and decomposes before reaching
its boiling point. It is soluble in both of the bodies
which form it, and besides in carbon disulphide and
chloroform; it is insoluble in vaseline oil. It fumes
in the air, and water decomposes it rapidly, with
production of heat and formation of hydrobromic,
hydrochloric, phosphorous, and boric acids. In a cur-
rent of hydrogen it sublimes near 30 deg. C., and de-
composes partially beyond 50 deg.; it is attacked by
oxygen at a red heat, but sulphur does not act upon
it below its decomposing temperature. Ammonia gas
is absorbed hy it, with disengagement of heat and
formation of a white crystalline compound. The or-
ganic compounds, ethers, alcohols and acids act ener-
getically upon it. It dissolves easily in trichloride of
phosphorus, and although the crystals obtained from
the solution are not as fine as those from a bromide
of boron solution, their formula is the same, and it is
quite probable that this is the only combination formed
at ordinary temperatures. The second body is formed
in a similar way with the pentachloride of phosphorus,
PCl;; however, the bromide of boron and the penta-
chloride must be heated in a sealed tube to 150 deg. C.
to give the reaction. In this case yellow crystals are
seen to form, these being denser in appearance than
those of the pentachloride; their composition is found
to be PCl;,2BoBr,. This body, when pure, is colorless,
the yellow color seen at first being probably due to the
presence of chlorine. It melts near 151 deg. C., and
then begins to decompose; it sublimes at about 100
deg. This compound is soluble in bromide of boron
and carbon disulphide, but insoluble in vaseline oil.
It fumes in moist air and water decomposes it rapidly,
giving off the acids mentioned above; in a current of
hydrogen it sublimes without decomposing; oxygen
acts upon it at redness. Ammonia gas is absorbed
by it, with great elevation of temperature, forming a
white amorphous powder. The organic compounds
and acids,act upon this body as with the former. From
a number of experiments it is probable that this com-
pound is the only one formed under the circumstances.

T e O - —

LOCAL CONDITIONS FAVORABLE TO THE COTTON
INDUSTRY OF THE SOUTH.

Nowhere has the development of cotton manufactur-
ing been so rapid as in the South, and never before in
the history of industries has such an increase in any
one branch been recorded. In order to define the
causes plainly, it is necessary to go back several dec-
ades. During the first years of the century, Virginia,
the Carolinas and Georgia manufactured considerable
cotton, but by degrees New England developed the in-
dustry at the expense of the South, while the civil war
reduced the number of spindles in actual operation to
less than 350,000 in this section. It may be said that
the present industry in the Southern States had its
birth in 1865 and has grown to its present proportions
since that date, although but few mills were construct-
ed until 1870. All of the machinery in use at the time
of the war has long since been discarded, and for that
matter much of the equipment which was running
prior to 1890. Such has been the extent of the improve-
ments made in mechanism for spinning and weaving.

It is hardly necessary to state that the water power
and the extensive domestic market afforded near at
hand stimulated the textile industry in New England
until it assumed its present proportions. The abund-
ant water power was also a reason for the revival of
manufacturing in the South—but only one of several
causes which have contributed to its growth. The
climate, cheapness of fuel, proximity of the raw mate-
rial, the abundance of labor as well as building mate-
rial, also contributed to an important degree. The
humidity of the Piedmont section of the South gives
it an advantage which has caused a belt of these in-
dustries to be constructed in the Carolinas, Georgia
and Alabama, although some mills are located in the
lower country near the seacoast. The temperature is
such that but for six or eight weeks out of the year
is artificial heat needed to keep the mills at the proper
degree of warmth. In fact, some of the plants are
heated less than a month in the year, while the moist-
ure in the atmosphere precludes the necessity of artifi-
cial means for supplying it, required in many other
textile districts. The center of cotton production in
the United States, not a few of the mills have been
constructed in places where all of their supply is se-
cured from the neighborhood, being brought to the
door by wagon loads from the plantations. The pur-
chasers are thus enabled to select the choicest lots
for their purpose, and although the mill prices aver-
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age from one-fourth to one-third of a cent per pound
more than the amount paid by factors or agents of
Northern and foreign consumers, the freight by rail
and water saved on the raw material from the locality
of the plant represents a percentage in its favor. The
water power is abundant and capable of economical
development in the Piedmont district, but while the
machinery in a large number of the mills is operated
by turbine plants, fuel is so cheap that auxiliary steam
power comprises part of the equipment of most of
the factories, to guard against the possible cessation
of the water supply, temporarily or permanently.
Both wood and coal are utilized, quite a few of the
plants in the Carolinas still depending upon the first-
named fuel, which is also purchased in the vicinity and
much of it carried to the furnace doors on wagons.
In Georgia and Alabama coal is more depended upon,
and it is an actual fact that a part of the supply is
delivered on the premises of the consumers as low
as $1.50 per ton; while a company in Alabama located
at Cordova controls mines from which the fuel is
brought to its power house at a cost of about 90 cents
per ton, including every item. It probably has the
cheapest fuel supply of any textile industry in the
world.

A large proportion of the population of the hill
country of the South consists of white people who
prior to the manufacturing era depended principally
for a livelihood upon the few acres which each could
till to raise food for themselves and fodder for their
stock. Some gathered herbs which formed the basis
for various medicines. The majority worked and
lived under conditions of extreme destitution. With
the building of the mills, an opportunity was offered
not only the men, but the women, the boys and girls
of ten years and older, to obtain steady employment,
of which they have taken advantage. It is upon this
class of labor that most of the manufacturers depend.
Many of the large mill owners have secured the ser-
vices of a superintendent and possibly two or three
foremen proficient in weaving and spinning, and with
the help of these experts have instructed the native
whites in the work, in which they are becoming more
and more adept. Compared with the English and New
England spinners and weavers located where the in-
dustry is over a century old, they have not reachel
the standard attained by the Northern and foreign
classes, but it is admitted that skill in producing finer
yarns and cloths is only acquired after at least several
decades of manufacturing, and the industry in the
South is still in its infancy, so to speak, although the
tendency has been of recent years to purchase more
and more machinery adapted for spinning finer yarns
and for manufacturing even such high grades of goods
as cheviots, plaids, gingham, bedspreads, carpetings
and damasks, in which fair success has been attained.
As yet, however, the bulk of the product from the
South consists of ducks, coarse cloths and heavy yarns.
It might be stated here that although two or three
experiments have been made with negroes as skilled
laborers, thus far the results have not been successful,
and in two instances mill owners have abandoned the
idea. Colored labor, however, is utilized in handling
the cotton, for “firing” the boilers and in other ways
where purely mechanical ability is not required.

The low price of real estate in the South and its
sparsely settled condition have given factory promoters
an opportunity to secure sites at a very small price.
In many cases land has been donated them by village
or municipal corporations on account of the advantages
which would accrue from the industry and the market
it afforded for food, clothing and other supplies and
the necessary demand for dwellings for the employes.
Consequently the factories are not crowded together,
and the great majority have been built on the out-
skirts of towns or in the open country, forming the
nucleus of a community in themselves. Clay for brick
making, timber for framework, even slate for roofing,
can be procured throughout the cotton-manufacturing
section, and most of the buildings have been erected
by local mechanics under the supervision of a mill
architect or engineer at a comparatively small cost,
all of the material coming from near at hand with
the exception of the machinery.

Some are upon navigable waters, giving them the
benefit of obtaining not only supplies, but shipping
their goods by vessel. The railroad companies, how-
ever, have been very liberal in constructing sidings
to mills located on water powers and elsewhere at
distances of from five to fifteen miles, for such sidings
can be cheaply made of second-hand rails, thus enab-
ling cars to be loaded directly at the doors of the mills
without the extra expense for drayage and other trans-
fer charges. The more important companies have
found it profitable to purchase enough land to build
the necessary dwellings for their employes, which they
rent out at a price generally sufficient to pay for the
outlay in a few years. In fact, an important item of
the revenue of many of the companies comes from rent-
al of their real estate. At the beginning of the activ-
ity in mill building, there was a tendency to use sec-
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ond-hand machinery exchanged by Northern mill own-
ers for improved apparatus. This could be purchase:l
at a much lower percentage than new equipment, and
quite a number of mills constructed in the eigh-
ties were supplied with it, but several failures have
been directly traced to the use of such equipment, and
of late years Southern mill ‘owners have been among
the best customers of makers of standard textile ma-
chinery. In a later issue we shall treat of first cost
and cost of operation of the Southern cotton mills.

SCIENCE NOTES.

Congress has appropriated the sum of $300,000 for
the preservation of our forest lands. A regular force
is to be established, the salary of each of whom is to
be $3 per day, and $3 per diem for livery and traveling
expenses. This is a practical step in the right direc-
tion.

A large hospital is being built in the Vosges Moun-
tains for the isolation and treatment of lepers. In
case whole families are attacked, small dwellings are
provided for them. The treatment will be most scien-
tific, and it is hoped that progress will be made in the
cure of this terrible scourge.

An English signal operator kept an account of the
various animals killed by the trains along the line
where he. was employed. His observation included
three miles of track. He found cats, dogs, foxes, hares,
rats, rabbits, a sheep, a cow, an adder, a hedgehog, a
long-eared bat, hogs, rooks, besides other more familiar
varieties of birds.

It is announced that on April 1 M. Curie, the chem-
ist, separated a new gas from radium. It is intensely
phosphorescent and will glow for months in the dark.
It was also announced, says The New York Sun, who
cabled over the news, that M. Naudon found means for
producing X-rays without the aid of electricity by ex-
posing a metal plate to the rays of the violet end of the
spectrum.

The cold storage of furs, clothing, rugs, etc., is quite
an industry in many of our larger cities. As the
temperature is constantly kept below the freezing
point, it is obvious that this is a perfect method of
storing garments and furs when they are not required.
They are removed from the racks free from the odor
of tar, camphor, cedar, etc., and the furs are improved
by hanging in the cold, dark, dry rooms. The wear
and tear of frequent examination, beating, combing
and brushing is avoided. The equipment of some of
the plants is quite extensive.

In the majority of cases of the so-called arsenical
poisoning by beer, the gravity of the symptoms has
far exceeded those produced by any possible quantity
of arsenic absorbed. This has been somewhat vaguely
attributed to the formation of some biological organic
compound of arsenic of a more intensely toxic nature
than arsenic itself. It has been suggested that these
symptoms indicate as a more probable cause the pres-
ence of selenium, which has been found in quite a
considerable quantity, even in several forms of purified
sulphuric acid. It is practically certain that any
selenium in the acid would pass into glucose during
the process of inversion.

Prof. W. P. Amalizki, of the Warsaw University, re-
cently delivered a lecture at St. Petersburg relating
to the discovery of his first skeleton in North Russia
of an antediluvian race of giants, the Pariosaurus.
The skeleton he unearthed measures nearly ten feet
in length and is the largest fossil of this reptile that
has ever been discovered. Hitherto the British Muse-
um has possessed the largest specimen, found by Prof.
Seeley in Cape Colony in 1889, and which measures
over nine feet in length. Prof. Amalizki has been
engaged in this quest for fossils for several months.
He unearthed some thirty skeletons on the banks
of the Northern Dwina, but they were in fragments,
with the exception of this colossal specimen. The
skeletons were found embedded firmly in a hard sand-
stone. They will be deposited in the Palxontological
Museum, which is shortly to be built at St. Peters-
burg.

The investigation made by Prof. Beyer for the Amer-
ican Ornithological Association of the Louisiana Gulf
Coast for the purpose of stationing wardens to pro-
tect the sea birds shows that action was not taken
a moment too soon. Prof. Beyer found that nearly
all the breeding places of the birds had been destroyed
by killing the birds themselves and taking their eggs.
Not a trace of birds was found on either Brush or
Caillou Islands, at one time the home of millions of
sea fowl. . The same was true of Calumet and Castelle
Islands, on which every living thing had been killed.
A few gulls and hens were found left on Timbalier
Island, and there are said to be a few on Last Island,
which, however, could not be visited on account of the
severe weather. Wardens were appointed wherever
birds were found and the fishermen of the neighbor-
hood promised to co-operate with the wardens in pre-
venting the killing of the birds in the breeding season
and the stealing of eggs.
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A MOVING, GRAZING PEN.

Mr. A. D. McNair, an agricultural expert, recently
carried out some interesting experiments at the Michi-
gan Agricultural College, Lansing, Mich. Having be-
come acquainted with the remarkable productiveness
and high feeding value of alfalfa, he conceived the
idea of grazing it at the time when the stage of
growth permitted of its having a maximum feeding
value in such a manner that none of it would be
tramped under foot. This stage is reached when the
alfalfa is from one to two feet high. Mr. McNair
proposes to construct bottomless pens mount-
ed on wheels. After the sheep are admitted to
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main unchanged, as far as a half-inch objective is
concerned; but when viewed by a sixth-inch objective,
the small green particles of arsenite of copper are seen
appearing as green granules without definite shape or
formation. Dr. Reid was led to think that this simple
test might prove useful forensically, says the Lancet.
In some patients the quantity of arsenic found is too
minute to be estimated, but in a patient who is taking
the drug medicinally, the hair was found to contain
arsenic in the proportion of 0.3 in 10,000. One of the
patients who had been drinking arsenical beer had
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entirely out of the field of competition. There are
certain classes of freight and passengers which still
seek the river routes, and in spite of the vast reduction
that has been made in railroad rates during the past
two decades, transportation by water is still cheaper
than by land. Naturally the inroads made by railroads
upon river traffic were chiefly in the direction of pas-
senger travel and of those classes of freight in which
rapidity of transit and delivery was a leading consid-
eration. The truly magnificent river steamers of the
Mississippi—floating palaces, as they were not unjustly

called—have had to give way as a means of

passenger travel to the swifter, if less spacious

the pen, the pen is drawn slowly across the
field of alfalfa or other forage crop, so that
the animals may eat all the approaching forage
before they get their feet on it and trample it
down. This syste.i permits the forage to grow
up behind ready for another grazing.

A practical experiment to demonstrate the
value of the system was carried on at the
Michigan Agricultural Experiment Station, at
Lansing, and while it was on a small scale, at
the same time it showed that the plan was per-
fectly feasible. Only a tenth of an acre of
alfalfa was available for the purpose, so that
only one grazing pen was required, and into it
were put a Dorset ewe and her twin lambs.
The pen was 161 feet long and 8 feet wide.
It was built of 2x4 inch bottom rails and
corner posts, and 2x3 inch top rails, and
braced with 1x3 inch pieces at each corner; poultry
netting was used to inclose the whole pen. Caster
wheels 8 inches in diameter were placed at each corner.
Galvanized iron wires, No. 16, were attached to two
corners of the pen and passed through swivel pulleys
secured to stakes driven in the ground. They then
passed around iron spools which were turned by an
electric motor through the medium of gearing, pulley,
and belt. The motor was a 1-10 horse power, 100-volt,
single-phase, alternating-current motor, which was
originally intended to operate a ventilating fan. It
will be readily understood that a number of pens could
be arranged in gangs and actuated by the same motor.
The reduction of speed between the motor and the iron
spools was in the ratio of 75,000 to 1, approximately.
The movement of the pen was carried on first by
hand until the electrical equipment could be gotten
ready. The strip of alfalfa was a rod wide and 16
rods long, and this strip was to be grazed four
times between May 1 and October 1. This meant
a daily movement of 6.87 feet, and the area grazed
was 113.35 square feet daily. Water was pro-
vided for the sheep, and a piece of rock salt was
also supplied them. The pen was covered with
canvas, serving as a protection against both rain
and sun. The experiment was interesting, and
the animals increased in weight, and had the
lambs been butchered on August 1, the results
would have been satisfactory, but after this date
they sickened and died, showing that, while
alfalfa is a very nutritious plant, animals need
a variety of food. The electrical apparatus drew
the pen about 21 feet per hour, which was suffi-
cient for the purpose. An effort was made to
have the animals graze at regular times, as this
would prevent their lying down against the side
of the pen and blocking the motion, while, if they
were accustomed to eating at regular intervals,
they would get up at a signal and eat as the pen
advanced. The electrical sys-
tem of moving the pen seems
to be commercially feasible, and
it is immediately practicable
along the lines of the electric
railways which are now getting
to be so numerous in the agri-
cultural sections. Mr. McNair
believes that a thousand pounds
of flesh per acre of ground is
by no means the limit that can
be obtained by this means of
grazing.

Arsenic in the Hair.

It has been found that arsenic
occurs in easily detectable quan-
tity in the hair of persons who
have been taking the drug either
medicinally or accidentally, as
in the case of beer. The obser-
vation is of the utmost impor-
tance in affording a decided aid
to the diagnosis of arsenical
poisoning. A method of exam-
ining the hair by means of an
ammonia copper solution con-
taining an excess of the precipi-
tated copper oxide has been
recommended.

In patients takingsmall doses,
the medulla of the hair will re-

5 (IAM Y. can product.

A MOVING SHEEP-FOLD OPERATED BY ELECTRICITY.

present in his hair the same proportion of arsenic,
while another showed as much as 1 part of arsenic
in 10,000. The method employed for the estimation
of arsenic consisted in first destroying the hair by
means of fuming nitric acid, then dissipating the
excess of nitric acid, after which the product is trans-
ferred to the Marsh apparatus. There is abundant
evidence now to show that the fate of arsenic in the
body is partly in the hair, and this cannot but be of
the utmost importance in medicine, especially in tox-
icology.
—_—

STERN-WHEEL STEAMERS ON THE MISSISSIPPI
RIVER.

Although the development of the railroad system of
this country, paralleling as it did the main arteries
of water transportation, was a severe blow to the river
steamship lines, the latter were by no means forced

The Water Front at Vicksburg.
STERN-WHEEL STEAMERS ON TIE MISSISSIPPI,
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and comfortable, railroad car; and while a few
of the old passenger boats are still running,
they are rarely crowded after the fashion of
early days. In the transportation of freight
in bulk, however, the river steamer still han-
dles an enormous tonnage, not merely on the
Mississippi proper, but on its tributary streams.
The coal fields of Pennsylvania keep busy a
vast fleet of peculiar,. two-funneled, stern-
wheeled steamers on the Ohio and Allegheny;
while the products of the cotton fields of the
South maintain an equally busy fleet on the
great river itself.
These river . steamers are purely an Ameri-
"heir peculiar form and tae
method of placing the motive power have been
called forth by the nature of the rivers and
the peculiar difficulties encountered in passing
over shallow waters and through the swiftly-eddying
currents of tortuous channels. The hull of the typical
river steamer will have a draught which will vary
from 5 to 6 feet to not more than 18 inches. The
cargo is carried almost entirely on the main deck.
On account of the shallow depth of the hull, care has
to be taken to distribute the weights so as to prevent
distortion of the hull, which is stiffened, either by
means of a pair of timber trusses extending from bow
to stern, or by a system of hog chains which are
attached to the hull in the wake of the boilers and
engines and so placed as to prevent the “hogging”
effect of these loads upon the hull. In the type of,
river steamer shown in our illustration, the boiler is
placed a third of the distance from the. bow, while
instead of the side wheels to which we are accustomed
in Northern waters, a single stern wheel is used, which
is carried across the square stern of the stearher, and
is driven by a pair of high-pressure engines of
abnormally long stroke, the engines being bolted
to the main deck, one on each side. The connect-
ing rod is of great length, and consists of a
single stick of timber heavily strapped with iron.
These steamers make landings, not merely at the
regular stages, but at all manner of out-of-the-way
places on the river banks. To facilitate the land-
ings, forward in the bows they carry one or more
gang-planks, which are handled by means of a
derrick operated by a steam winch. In making
a landing, the boat pushes her nose into the bank,
swings the gang-plank ashore, and after discharg-
ing or taking on freight or passengers, raises it
and backs off again to deep water, the whole land-
ing being made with remarkable speed. The pict-
ure presented by some of the cotton steamers when
they are loaded to their utmost capacity is decid-
edly striking, and to eyes accustomed to deep-sea
navigation it certainly looks extremely perilous.
In the accompanying illustration, the cotton is
not only loaded on the main
deck, but it is carried up above
the upper deck, and even over
the boat deck. The cotton is
light for its bulk, and therefore
the center of gravity of the enor-
mous pile of cotton bales is not
so high as might at first sight ap-
pear. The wide beam of these
vessels, moreover, gives them
great stability, and, except in
the event of their being struck
by a side wind of hurricane
force, there is no special risk of
capsize

Sumatra Eclipse Expedition,

A message just received by
President Pritchett from the
Boston Institute of Technology
eclipse expedition, on its way to
Sumatra, gives good news of the
progress of the party and of the
good health of its members.
Prof. Burton writes that all the
instruments have been safely
landed and placed on board the
steamer, and as this steamer
goes directly to Padang there
ought to be no doubt of the safe
arrival of the men and instru-
ments in Sumatra.



APRIL 20, 19Ol

THE PRESENT STATE OF X-RAY WORK.
BY PROF. WILLIAM C. PECKHAM

Five years have elapsed since Prof. Roentgen star-
tled the world by the announcement of his discovery
of the rays which are now quite commonly called by
his name. We can now judge whether it is to be of
permanent value to man.

We must admit that no more is known to-day as
to the essence of the rays than was contained in
Prof. Roentgen’s original paper. Thus their identity
in character with light rays has not been established
by the usual tests. They do not behave like any other
radiation known to science; yet scientific men are
generally of the opinion that they belong in the ultra-
violet region of the spectrum, perhaps having the
shortest wave length of any known radiation—so short
that it is not possible to deviate them from their
course by any known form of reflecting or refracting
substance. It is not settled whether the rays originate
within or on the outside of the tube. Some hold that
they proceed from the anode within the tube, pass
through the glass and on in straight lines. This seems
a most reasonable view, since the platinum of the
anode is the seat of the highest activity while the tube
is producing rays, becoming white hot under its ter-
rific bombardment from the cathodic streams. But
others hold that these streams, upon striking the
glass of the tube, set up the X-rays, which therefore
proceed only from the outside of the glass.

In disclosing and locating foreign bodies
buried in the tissues, great progress has
been made. There are now several appara-
tus by means of which the combination of
two radiographs will show the location of
the article sought at the intersection of two
lines drawn through the body of the patient.
A simpler method for reaching the same
result has been devised by Dr. G. P. Gird-
wood, of McGill University, Montreal. He
has succeeded in making stereoscopic radio-
graphs. This is done by making two ex-
posures, one after the other, from points
two and a half inches apart. These points
are accurately located, and the tube is placed
with exactness in the positions deter-
mined for it. The two exposures are made
exactly alike, and the plates are developed
as nearly alike as possible. We reproduce
herewith a hand in which is a needle. Be-
fore the stereoscope the appearance of solid-
ity in these pictures is remarkable. The
reader may verify this with a stereoscope.
location of the needle is easily seen. It is upun the
palmar side of the hand, inclined from the thumb
bone toward the center of the hand. The cut can be
made with all the certainty of vision, down across
the needle. In the case of fractures and dislocations,
the stereoscopic view shows the exact location of the
disturbing fragment of bone, and the setting can be
made with certainty. A curious feature of these
views is that they are reversible. If you look at the
picture from one side, the view is as a front view;
if from the other side, the view is a rear view.

Five years ago it was thought impossible to make a
picture which would show the condition of the soft
tissues of the body. This is now easily done. Almost
every organ of the body
can be depicted upon =
the sensitive plate. En-
thusiastic practitioners
with the rays claim to
be able to detect the
existence of certain dis-

The exact
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tubes leave little to be desired. The penetration has
increased with the development of the tube, until
to-day a good picture of the thickest parts of the
body can be had in a few minutes’ exposure. In
recent forms of tubes the vacuum is adjusted auto-
matically by inclosing a substance which may be
vaporized by heat.

A STEREOPTICON RADIOGRAPH FOR LOCATING FOREIGN OBJECTS.

In the static machine many changes have been made
since they have been employed for X-ray work. They
are now built with sixteen plates, eight revolving
plates, of 72 inches in diameter. Even greater ad-
vances have been made in the construction and design
of the induction coil, and now few large coils are
made with a cylindrical secondary. A spark length
of one inch per pound of secondary was considered
large not long ago; but coils are now built giving
much more than this.

A coil recently designed by Dr. Rollins presents
features of interest. It is a universal coil, giving
sparks of all lengths up to its maximum length of
13 inches. There are thirteen sections in the sec-
ondary. These are joined to each other, and the junc-
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tions of the sections are brought out to balls upon
the top of the box, as is shown in our cut of this coil.
The sliding rods, bent at right angles, control the
number of sections which are in action at once. When
the rods rest upon adjacent balls, a spark of a quai‘ter-
inch is given. The rest of the secondary is idle.
Above these discharging rods are seen two Leyden
jars, to the inner coatings of which are connected
two rods which may be brought together or sepa-
rated, varying the character of the discharge accord-
ingly. The horizontal glass tubes contain a multiple
spark gap. By adjusting these the proper spark gap
for the tube may be quickly obtained. The primary
coil is also movable, and may be slid in and out by the
handle on the left, so that the inductive action may
be made weaker or stronger, as desired. With all
these adjustments at one’s disposal, a tube can be
taken, which shows only a reddish Geissler discharge,
and brought up to full power in a few seconds. Most
of the separate features of this coil are not new, but
their combination gives the operator a range of power
and resources which he has not had in one apparatus.

ELECTRICAL GYROSCOPES.
BY HOWARD B. DAILEY.

The advantages of a gyroscope whose action can be
maintained for any desired length of time are obvious.
Mr. George M. Hopkins in “Experimental Science” has
described several forms of this curious in-
strument in which the various agencies of
steam, compressed air, and electro-mag-
netism are ingeniously employed to render
the rotation of the disks continuous. The
apparatus represented in the accompanying
engravings are unique, as they are possibly
the first examples of continuously-acting
gyroscopes using static electricity as a mo-
tive agent. Fig. 1 is a modification of that
familiar type known as the “gyroscopic top,”
or unbalanced gyroscope, whose singular
gravity-resisting powers seem to defy all at-
tempts at satisfactory explanation in any
simple, popular way. In this experiment a
6-inch disk of sheet vulcanite 3-16 of an inch
thick is mounted on a short pivot-pointed
steel axle, in a frame formed of two parallel
pieces of light vulcanite tubing. The upper
ends of these tubes which are of unequal
lengths, are fitted into parallel grooves in
the opposite sides of a 2-inch hollow wooden
ball; and are secured in place by a slender
binding rod of straight brass wire, whose threaded
projecting ends are provided with polished alu-
minium screw knobs. The hollow ball is obtained
by splitting a solid ball in halves, which are hollowed
out as thin as possible and glued together again, after
which it is given a conducting coating of tin-foil
cemented on in small pieces with shellac varnish. The
surface is then carefully rubbed down with some
smooth instrument. Hollow balls and tubing are used
for the reason that the less weight the gyroscope has
to sustain, the slower and more stately will be its
movement about its point of support. The shorter
of the vulcanite tubes has passing through its lower
end a cup-pointed brass screw, which serves as the
outer bearing of the axle; the inner bearing being an
indentation in a light
brass sleeve embracing
the longer tube at about
its middle, and forming
the anchorage for the
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Fig. 1.—ELECTRICAL GYROSCOPE,
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3-16-inch steel arm upon
which the gyroscope
proper is suspended. The
lower end of the longer
tube bears a small dumb-
bell shaped aluminium
receiver, presented end-
wise toward the disk,
and adjusted, like the
wooden ball, very close

to its edge. The two
insulated receivers gain
opposite electrification
from stationary points
of supply through flex-
ible rubber-covered con-
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Fig. 3~BOENENBERGER APPARATUS DRIVEN BY
STATIC ELECTRICITY,

ducting cords in a man-
ner presently explained.

The vertical support
for the gyroscope is a
rod of vulcanite, eleven
inches high. In its up-
per end is drilled a 5-16
inch hole 3 inches deep.
A pointed steel pivot
upon which the system
revolves passes loosely
through a brass bushing
in the upper end of the
hole and rests in a cone-
shaped depressicn in a
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piece of hardened steel at its bottom. The pivot carries
at its upper extremity a brass ring in whose center is
hung on two horizontal pivot points a brass ball
through which the supporting arm of the gyroscope
passes. This arm may be fastened in any desired posi-
tion by a blind setscrew. The best adjustment for the
frame is that which gives it an angle of about 45°
with the vertical, when the axis of the disk is hori-
vontal. The arm is prolonged several inches to the
rear of the central mounting, to serve in the usual
experiments requiring the use of the counter-balance,
which is seen standing upon the base of the apparatus.

A tall vulcanite column at the right of the instru-
ment carries at its top a horizontal brass arm
terminating in a knob exactly over the center of the
gyroscope vertical support. In electrical communica-
tion with this knob is one end of the flexible cord
attached to the large receiver. The lower end of a
similar cord depending from the smaller receiver is
held nearly in contact with a stationary electrified
brass sleeve on the rubber standard of the gyroscope;
the cord being fastened to the lower end of a slender
vulcanite rod carried by the revolving pivot stem
of the instrument. A metal bar extending horizontally
from the sleeve through the column at the right ends
in a brass ball, which, with a similar one at the
top of the pillar, are the points of connection with
the opposite poles of the static machine; the upper
one being made positive.

The wheel of the gyroscope has cemented upon each
face, close to the edge, three round pieces of sheet
aluminium 1%, inches in diameter; the two sets of
pieces being arranged in such relation
to each other that the disks of one set
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are used in the preceding experiment; but instead of
the overhanging gyroscope we have the disk revolving
in a horizontal vulcanite frame at whose ends are
located large balls of foil-covered wood. The frame
is pivoted at its extremities so as to balance accurately
in any position. The two vertical supports for the
frame, which are of brass and vulcanite respectively,
rise from the ends of a horizontal metallic bar
mounted at the top of the vertical pivot on which the
apparatus turns. The ball at the left of the disk
receives positive electrification through a stiff curved
wire, rising from the top of the vulcanite support;
the upper end of the wire terminating in a knob
just below the charged conductor above the instru-
ment. The other ball obtains negative electricity
from its metal supporting connections, which are
charged through a traveling conducting rod attached
to the vertical pivot and reaching down very near
to the excited brass sleeve below the gyroscope. Owing
to the accelerative effect of a reactionary air current
upon the azimuthal rotation of the apparatus, as in
the preceding experiment, the small weights usually
hung upon the side of the frame for throwing it out
of balance in exhibiting the composition of rotations
are continuously sustained. However, as these
weights may be made as light as desired, the use of
the regulator for intensifying the air jet is unneces-
sary; and the tinsel brush is fastened by a short
piece of wire directly to the lower right-hand corner
of the supporting frame of the instrument in such a
mar.ner as to admit of being turned in either direc-
tion.
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CONSTRUCTION OF THE NEW EAST RIVER BRIDGE.

Now that the actual work of constructing the cables
of the new East River Bridge is under way, it is
opportune to consider both the cables and the broad
and massive suspended roadway, the completion of
which will mark the completion of the whole structure.
The cables will be four in number, and each will
consist of thirty-seven strands of wire, with 281 wires
in each strand. There will, therefore, be in each cable
10,397 wires, or 41,588 in the four cables. The wire
will be 0.165 inch in diameter, and it will have a break-
ing strength of 100 tons to the square inch. Before
its acceptance from the manufacturers it must stand
the test of being coiled cold around a wire of its own
diameter without cracking.

In designing the cables and in the specification for
the manufacture of the wire, particular care has been
taken to protect the wire from rusting. At the mill
the wires are passed through hot linseed oil. When
the 281 wires of each strand have been laid parallel
with each other and banded at intervals of every 5
feet to hold them temporarily in place, the interstices
will be filled with a special, anti-oxidation filling.
Then again when the 37 strands are assembled in the
complete cable, the wire wrappings will be removed,
and the interstices between the strands will be simi-
larly filled with a non-corrosive preparation. As the
strands are assembled in the cable the whole of the
10,397 wires will be drawn snugly into cylindrical
form, the main cable bands being put on at intervals
of 20 feet and screwed up so as to take a firm grip
upon the cable. In addition to the protective prepara-

tion, which thoroughly fills up the inter-

come between those on the opposite face
of the wheel. These pieces act as car-
riers for the electricity.

Experimenters with the gyroscopic top
have observed that if the instrument’s
circular movement about its point of
support be retarded, the gravity-resisting
power is impaired, and the device falls
rapidly. Conversely, if this orbital mo-
tion be accelerated slightly by the appli-
cation of some gentle outside force,
increased lifting power is at once ap-
parent, and the horizontal plane of rota-
tion of the system can be made to remain
at a given level or even to rise, instead
of gradually falling, as is the natural
action of all overhanging gyroscopes not
subject to the aforesaid outside influences,
even when provided with power-driven
disks; unless the axis of the disk be
given a wvery pronounced upward in-
clination at the beginning. In the present
case such an extra force as is mentioned
above is conveniently supplied by the
mechanical reaction produced by a cur-
rent of electrified air—‘“electric wind”—
emanating from a number of electrified
metallic points at the end of a laterally
curved horizontal wire sweep, carried by
a vertical shaft passing loosely through
the charged brass knob above the ap-

paratus. The very mild torsional force

thus secured is communicated to the
vertical spindle of the gyroscope by a
slender vulcanite rod, extending down-
ward, and entering the top of the brass pivot ring.
There is a position of maximum efficiency for the
sweep to occupy in relation to the body of the gyro-
scope; this position being fairly indicated in the
engraving. The points, which are of tinsel wire, are
turned in a direction contrary to that of the natural
motion of the system about its vertical axis.

A regulator for controlling the strength of this
force is placed upon the base of the instrument be-
tween the two standards. Its operation depends upon
the circumstance that the grounding of one pole
of an influence machine greatly increases the electrical
activity at the other; consequently, air currents from
points attached to one pole of a generator will be
made stronger or weaker, according as the opposite
pole is more or less completely grounded. The regu-
lator is a vertical sliding earth-connected brass rod
with a ball at its top, which by being lowered or
raised forms a longer or shorter spark-gap between
itself and the horizontal supply-rod above it; thus
zrounding more or less perfectly, as desired, the
negative side of the generator, and causing increased
or diminished potential at the other pole. Like the
pneumatic gyroscope of Mr. Hopkins, this machine
raises itself automatically from its lowest position.
by a spiral movement, into a horizontal plane of
rotation, whose altitude above the base becomes con-
stant at a point determined in the present instance
by the adjustment of the regulator and by the speed
of the generator.

A continuously acting Bohnenberger apparatus is
shown in the second illustration. This arrangement
utilizes the same base and supporting standards as

stices between the wires, the whole cable
will be protected by 1-16-inch steel cover-
plates, which will extend from main band
to main band, with ends overlapping, so
as to shed the water.

The floor system of the new bridge is
by far the widest and stiffest ever carried
by a suspension bridge. Its extreme width
is 118 feet, and its depth measured at
the stiffening trusses is 40 feet. These
dimensions may be compared with those
of the Brooklyn Bridge, whose total
width is only 80 feet and the.depth of the
trusses 17 feet. Moreover, the carrying
capacity of the floor system is much
greater, provision being made for six
railroad tracks, two roadways for ve-
hicle traffic, two 11-foot footways for
pedestrians and two 10-foot Dbicycle
tracks. The framework or skeleton
of the floor system, or what we might
call its backbone, are two massive lat-
ticed trusses, 40 feet in depth, which
extend from end to end of the bridge.
These trusses possess great vertical stiff-
ness, and should there be any uneven
loading, such as would be caused by
a bunching of the elevated trains and
trolley cars, and a crowding of peo-
ple and vehicles at one particular spot,
the trusses will take care of this
load and distribute it indefinitely
throughout the full length of the span

INSHORE END OF THE STIFFENING TRUSSES OF THE NEW EAST RIVER BRIDGE.

The means by which the rotation of the disks is
effected is in itself interesting, and affords a pleasing
illustration of the law of electrical attraction and
repulsion. The wheel is first given a slight impulse
with the hand. As the aluminium carriers pass the
oppositely charged receivers they gain from each one
its own particular sign of electrification, and renul-
sion between carriers and receivers ensues. Rotation
proceeds, and as each carrier approaches an oppositely
excited receiver attraction between them results until,
coming near enough, their electrification is reversed;
repulsion replacing attraction as they pass by. Each
receiver attracts the carriers on that half of the disk
which is approaching it; repelling those on the half
which has passed—a swift continuous motion being
soon established. It is found that the direction in
which the disks revolve most rapidly in both instru-
ments is that in which their top edges approach the
positively excited receivers. In dry weather, when
other experiments in static electricity succeed, the
action of these curious machines is very gratifying
and instructive; and much might be said of the beauti-
ful and intricate system of delicately correlated forces
—electrical and gravitational—which their operation
illustrates. They may be used with any static ma-
chine having four or more 22-inch revolving plates.

—_——

Several towns in West Virginia have free telephone
service on account of competition between local and
Bell companies. At Huntington, W. Va., the Bell
company gives its service to all subscribers free until
further notice. The home company has not cut its
rates, and the number of telephones has increased.
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and prevent any sagging of the cables
at that particular point. Intersecting
the bottom chord of the two trusses at
right angles, at every 20 feet of their length, is
a series of deep, plate-girder, floorbeams, which
extend entirely across the bridge for its full width
of 118 feet. Each floorbeam is suspended from
the four cables overhead by 1%-inch steel wire cables,
which pass up and over cu:; 2d saddles, formed in the
main cable bands. These cables at their lower ends
pass under a cast-steel saddle, from which four heavy
bolts pass down and are bolted beneath the covering
plate of the bottom chords of the trusses. At every
20 feet of the length of the trusses, and in the same
plane as the suspenders, the top chords are connected
by transverse steel trusses, from which two plate-
steel suspenders are carried down and riveted to the
floorbeam at two points intermediate between the
trusses. These overhead trusses relieve the girders
of the great concentration of the load due to the six
railroad and car tracks, thereby permitting the floor
beams to be much shallower than would otherwise be
necessary, and gaining several feet of valuable head-
room between the under side of the bridge and the
water level of the river. The 20-foot gaps between
the floorbeams are bridged over by plate-steel string-
ers which are so distributed that they will come ap-
proximately beneath the lines of the rails of the street
car and elevated railroad tracks. The two roadways
for vehicles will be carried on the cantilever extensions
of the floorbeams outside the trusses. Immediately
inside of each truss will be two tracks for street rail-
way cars, while between these will be two tracks for
the elevated railway lines. Immediately above the
street car tracks, and carried by the trusses and the
intermediate suspenders of the floorbeams, will be
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the platforms for pedestrians and bicycle traffic, an
iron hand-rail serving to separate the two. As com-
pared with the Brooklyn Bridge, it will be seen that
the convenience of the public, as regards the latter
form of travel, has been consulted by providing sep-
arate roadways for east and west bound traffic.

The stringing of the main cables will be carried on
from two temporary footbridges. These footbridges
will each be carried upon two cables, each cable con-
sisting of three 2%-inch cables. On April 9 the first
of these cables was carried across the river, the method
adopted being different from that followed in the case
of the Brooklyn Bridge. The ends of the cables were
first carried up over temporary saadles on the top
of the New York tower and drawn down to the New
York anchorage, where they were made fast. The
drums containing the rest of the cable, say about 1,900
feet, were placed abreast upon a large scow which was
towed sideways across the East River to the base of
the Brooklyn tower. During the passage all river
traffic was stopped, and the cables were allowed to
sink until they rested upon the bottom of the river.
The next step was to hoist the Brooklyn ends of
the cables over the tower, carry them down to the
anchorage and draw them. taut until the desired curve
had been obtained.

In conclusion, it may be well to recapitulate some
of the leading dimensions of the bridge. Its entire
length between terminals is 7,200 feet; length of main
span, center to center of the towers, will be 1,600
feet; the foundations of the towers are timber and
concrete caissons sunk to bed-rock. On these are
masonry piers which are carried up to 23 feet above
high water. The steel towers extend 335 feet above
the river and 442 feet above the lowest foundation.
The anchorages for resisting the pull of the cables
measure 182 feet in width, 158 feet in depth and 120
feet from the foundations to the coping. Forty feet
of the mass will be below the street level, above which
it will extend some 80 feet. Each anchorage contains
44,597 cubic yards of masonry, and its total weight is
125,000 tons. The total pull of the four cables upon
each anchorage is 20,250 tons.

—_—— ¢ —
Automobile News,

A very handsome automobile has been made for
King Leopold II., of Belgium, by Panhard & Levassor,
of Paris. The carriage-work of this machine is of the
most elegant design and construction. The body, of
aluminium, is finished in red, with the truck in blue.
The wheels are of blue, relieved with red. All the wood
parts which are visible are of polished mahogany.
The seats are of a new design and very comfortable;
they are covered with red morocco. The motor, of
the' petroleum type, is rated normally at 20 horse
power, but will give as high as 30 at full capacity. It
has four speeds, 12, 24, 36 and 48 miles an hour and
a back movement, all controlled by a lever. The igni-
tion is by spark, with Basée & Michel induction coils.
The machine has been lately delivered to King Leopold
at Nice.

An interesting experiment with an automobile upon
a snow-covered route has been lately made in France.
The Baron Xavier Reille, Deputy of Tarn and the
Mayor of Lacanne-les-Bains, in an 11-horse power ma-
chine, made a trip of 32 miles in 2 hours and 35
minutes over a hilly road covered with 10 inches of
snow, which proved impracticable for ordinary ve-
hicles., This road leaves from Castres, at 600 feet
altitude, and then mounts to 1,200 feet, ending at
Lacanne-les-Bains at 2,700 feet altitude. As the old
system of diligences had considerable difficulty over
this road, especially in winter, it was desired to replace
these by automobiles. and the present trip was made
with this end in vieW. The experiment has proved
conclusive, and this spring a line of automobile vehicles
will travel over the route.

M. Serpollet, the constructor of steam automobiles,
had a rather amusing experience not long ago. He
had just finished a new disposition of one of his ma-
chines, and as it was a fine moonlight night, decided
to try it at once, without waiting for the next day.
So he started, with a mechanic, to make a tour in
Vincennes Park, but as the machine went at a great
speed they found themselves at the end of half an hour
at Pont-Carré, a considerable distance from Paris and
much farther than they had thought of going. As
they had only a small supply of petroieum this soon
gave out, and the question of the return trip was some-
what of a problem. They succeeded, however, in over-
coming the difficulty. Stopping at the edge of the
forest of L’Echelle, they modified as well as possible
the receptacle of the petroleum burner and placed in
it small pieces of wood to heat the water; this lasted
for about a mile and a half, when they were obliged
to stop and collect a new supyly of wood. This opera-
tion was repeated over a distance of 12 miles, which
they covered with great difficulty in three hours.
Finally arrriving at a farmhouse they obtained a sup-
ply of petroleum, and the remainder of the trip was
quickly made.
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Electrical Notes.

More than ten thousand telephones in Detroit, Mich.,
were rendered useless on March 10 by the rain, which
fell and froze during the entire morning. The thirty
miles an hour wind which accompanied the rain raised
havoc with the wires, weighed down as they were by
ice. Officials of the Michigan Telephone Company
estimated their total loss in the State at $20,000.
Street-car service was greatly impaired during the
morning by the ice. The storm was general through-
out the southern .part of the State, wires suffering
everywhere.

Important experiments in electric traction are being
carried out by the German government with a view to
the possible introduction of electricity on some of the
state lines. On an experimental line at Lichterfelde
it has been found possible to convey directly to the
locomotive currents of high tension which are trans-
formed to the required working pressure on board the
locomotive itself. Experiments on a considerable scale
will be made on the Mariendorff-Zehlendorff line, which
is about 14 miles long. The cars will be 87 feet long,
will have 60 seats, and will be heavy. It is expected
that a very high speed will be developed.

Mr. T. O. Moloney, in The Electrical Review, says
that a piece of the best India mica was placed between
two planed surfaces, and withstood an insulation test
of 16,000 volts alternating current without fracture.
The current was then removed, and the surface of the
mica lightly coated with paraffine oil, and it was
again placed between two planed surfaces. Under this
condition it was found that it would break down at
9,000 volts alternating current. Another piece of India
mica tested at lower voltages and under the same con-
ditions as above was found to withstand 8,000 volts
alternating, dry, and when oil was applied to break
down at 4,000 volts alternating current. Tests were
made, using three different grades of oil, paraffine,
linseed, and lubricating, and all gave approximately
the same results. The surface of the mica can be
coated with water, and the insulation of the mica will
not be lessened. A series of tests on mica immersed
in oil showed the effects to be same as when coated.

Marconi is experiencing some trouble with the Brit-
ish Post Office department regarding the introduction
of his system into the United Kingdom. By means of
an Act of Parliament, passed in 1863, the government
has a monopoly over any telegraph systems used in the
country, since in this Telegraph Act it is stated that
“the term °‘telegraph’ means a wire or wires used for
the purpose of telegraphic communication, and any
apparatus connected therewith.” In view of the fact,
however, that Marconi dispenses with wires, this act
is quite inapplicable in his case, but as if anticipating
the possibility of ethereal communication, the act was
amended in 1869. It now reads: “The term ‘telegraph’
shall in addition to the meaning assigned to it in the
Telegraphs Act of 1863, mean and include any appara-
tus for transmitting messages or other communication
by means of electric signals.” As an additional pre-
caution ,against private enterprise, the Postmaster-
General is accorded the sole privilege of transmitting
telegrams within the United Kingdom.

Several attempts have been made from time to time
to test the fairness and validity of the government’s
monopoly, but in every instance the latter has tri-
umphed. Therefore it will be realized that Marconi is
placed at an unfair disadvantage, and the scope of his
experiments is exceedingly limited. If the postal au-
thorities feel so disposed, they could compel the inven-
tor to close all his expeininental stations, since Marconi
has never received the official permission for their erec-
tion. Two years ago the company which has the contrel
of the patents applied to the Postmaster-General for
the necessary license to use the system on land in Eng-
land. The government has not yet replied to the appli-
cation, probably under the impression that the granting
of such a license would have been tantamount to sub-
mission on the part of the Post Office. Yet, although
the government possess such a monopoly, they are
unable to adopt Marconi’s invention without awarding
him compensation, either by purchasing the system
outright, or by the payment of a royalty. Marconi
is amply protected by the Patents Act. By this means
the government is placed in the same position as a
private individual. Marconi has patented all his in-
ventions, and should the government utilize any of
them, an infringement is committed, and the inventor
can obtain redress in the usual manner. The result
of this controversy is that at present a deadlock exists
between the government and Marconi, the solution of
which can only be obtained by the former awarding
the inventor satisfactory financial compensation for
the use of his system. This arrangement has been
adopted by the Admiralty department, regarding the
installation of the instruments in the navy. Doubtless
some such arrangement will shortly be concluded be-
tween the government and the inventor, the effect of
which will facilitate the introduction of wireless tele-
graphy into the postal system of the country within
the near future.
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Sorrespondence.

American Naval Construction.
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of February 9 you were kind enough to
discuss editorially my method of determining the mili-
tary value of warships.

I thank you for your considerate article; since an
international discussion of the question would do much
to clear away present difficulties, and would lead to
results which would be of value, not only to the con-
structor and naval officer, but also to the financial
department of every government.

I have concluded my work in the March number of
the Marine Rundschau, so that anyone can now carry
out the mathematical calculations necessary to deter-
mine a vessel’s fighting efficiency. In the periodical
in question, I have also ranked American ships very
high in the list of war vessels, and given the ‘“Ala-

.bama” the value:

13.05 PA or 11 PAnp.

I consider these values correct. Perhaps they would
be still higher if I had better data at my disposal. So
far as the comparative constructional fighting values
are concerned, or, in other words, the values per ton
of displacement, the ‘“Alabama” must stand high in
the list. For the naval constructor these comparative
values are of the utmost importance.

I cannot too highly compliment your worthy and
famous Chief Constructor, Rear Admiral Hichborn, on
his skill in giving to a vessel of the small displace-
ment of 11,525 tons so large a fighting value as 1.1,
especially when it is considered that the ‘“Mikasa,” a
vessel of 15,200 tons displacement, has but a fighting
value of 1.0.

With the last sentence in your editorial I cannot
agree. I hope that my last published essay may do
much to clear this very important question of many
obscurities, and that the possibility has been shown
of constructing a fighting ship on mathematical and
scientific principles. O1T0 KRETSCHMER,

Chief Naval Constructor, German Imperial Navy.

Berlin, March 19, 1901.

——— e+ -—
Armored Cruiser Discussion.

[We have received a lengthy communication from
Mr. Paul D. Emmons replying to criticisms which ap-
pear in our issue of April 6 of his proposal to sub-
stitute 7-inch guns for the 6-inch guns in the bat-
teries of our new armored cruisers. The letter which
is too long for insertion in the ScIENTIFIC AMERICAN
will be found in the current issue of the SUPPLEMENT.
—Ed.]

Explosive Effects of Bullets,

The question investigated by C. Cranz and K. R.
Koch in Ann. d. Physik, was whether the ‘“explosion”
of tissues produced by a high-velocity infantry
bullet takes place while the bullet is still within
the body, or after it has already left it. To imi-
tate the action- of blood-vessels while having re-
course to a clearly defined physical structure, the
authors employed tin cylinders filled with water,
and closed at one end with parchment, and at the
other with an indiarubber membrane. The rifle ex-
perimented with was a new 6 millimeter model made
by Mauser at Oberndorf, and having a muzzle velocity
of 100 meters in excess of any hitherto used. The
method of taking the photographic records was a modi-
fication of that devised by Mach. The circuit of a
battery of Leyden jars was interrupted by two spark-
gaps. One of them lies within the liquid, or in its
immediate neighborhood. Its knobs are covered with
glass tubes, so that the spark can only pass when .they
are shot through. The other spark-gap lies in front
of a concave mirror in such a position that its image
falls on the shutter of the recording camera. This
gives a silhouette of the water-vessel on the sensitive
plate. In some of the experiments, the bending aside
of the bullet by the water made it necessary to have
another method of making the circuit. This was then
done by the mechanical action of the issuing water-jet
in bringing one electrode into contact with the other.
The general result of the experiments is that the
“explosion” takes place some time after the bullet has
left the body. The authors discuss the various theories
framed to account for the phenomenon. It is not due
to evaporation, as the temperature of the bullet in no
case exceeds 150 degrees. The introduction of large
masses of gas into the body has no evidence to support
it. The rotation of the bullet is too slight to produce
the effect, and the deformation of the bullet cannot be
the main cause, as explosive effects are produced when
there is no deformation. The only remaining theories
are those based on sound waves and on the acquired
velocity of translation, The authors favor the latter.
Part of the kinetic energy of the bullet is transferred
to parts of the body in the vicinity of the path of the
bullet, and takes some time to produce its effect. But
when this takes place a considerable portion of the
body is torn away from the anterior portion.
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MODERN BRITISH ORDNANCE.
BY WALDON FAWCETT.

It is generally admitted that of the convictions which
have been brought home to the British military au-
thorities by the conflict in South Africa, none has
been impressed more fercefully than the necessity

12-POUNDER ARMY FIELD GUN.

for the infusion of a more liberal and more progressive
policy in the ordnance department. The artillery
branch of the army service has had to bear perhaps
more than its share of the brunt of the Boer-Briton
struggle, and the forces of the United Kingdom, if
not actually outclassed by the equipment of heavy
weapons in the possession of the Boers, have at least
been brought to a realization that their sinews of
war of this class are scarcely in keeping with the
prestige of the military establishment with which
they are connected.

If the British guns have ever been at fault in
efficiency, however, certainly the artillery com-
plement has not been lacking in variety of
weapons. It is doubtful if any other force
which engaged in operations of warfare during
the century which has just closed brought into
the field so many different classes of ordnance.
An enumeration of other than the principal
designs would prove burdensome. The Royal
Field Artillery placed its chief reliance on the
15-pounder breech-loading gun of three inches
caliber and a range of 4,000 yards with shrap-
nel. These guns are a trifle over seven feet
in length and are rifled with eighteen grooves.
Six guns make up a battery, and each with
ammunition carriage and ammunition weighs
in the neighborhood of two tons. 'I'he breech
mechanism includes the De Bange pad for pre-
venting the escape through the breech of a
portion of the gases generated by the explosion.
Shrapnel was used almost exclusively in the
15-pounders in service in South Africa, but
case-shot was also used to some extent. Capable
military critics have declared that the failure
to furnish common shell to the 15 pounders
was one of the serious mistakes of the South
African campaign, inasmuch as the common
shell not being restricted in
usefulness by the burning
time of a fuse would have
increased the range of the
guns to fully 6,500 yards.

The work of the naval 4.7-
inch guns which were un-
shipped from the “Terrible”
and other British men-of-war
and provided with ingenious
field mountings in order that
they might be used to reply
to the 6-inch guns of Creusot
manufacture within the Boer
trenches has been fraught
with much interest for stu-
“lents of military science.
‘These naval guns are 16 feet
in length, more than twice
that of the 15-pounders previ-
ously mentioned, and are rifled
in twenty-two grooves. These
weapons are of the quick-
firing type, being capable of
discharging ten rounds per
minute. They throw a shell
weighing 45 pounds by the
explosion of a charge of
slightly more than 5 pounds
of cordite. Telescopic range
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finders were used in the manipulation of these guns
in the field and they time and again demonstrated
their ability to do effective work at 8,000 yards, the
ranges frequently exceeding that distance and amount-
ing in some instances to fully 14,000 yards.

In the operations against the Boers as in other
conflicts the British authorities manifested great con-
fidence in the howitzers which are also included in
the equipment of the field artillery. This weapon is,
of course, a short gun, of low velocity, and 5-inch
bore. Shrapnel is used almost exclusively, the maxi-
mum charge being about 50 pounds. Fifty-pound
lyddite shells can also be used in these guns with good
results in the bombardment of trenches and fortifica-
tions at comparatively close range.

Owing to the character of the country in South
Africa, the war against the republics there has af-
forded exceptional opportunities for a study of the
possibilities of mountain guns. The chief arm in use
by the British Horse Artillery is a 12-pounder weapon
very similar in many respects to the 15-pounder of
the field service. The maximum range is 4,000 yards.
The approved type of British mountain gun is made
in two parts, each of which may be carried on a single
pack animal and can be screwed together at short
notice. These destructive little weapons may be
charged as circumstances may dictate with shrapnel,
common or star shell.

Great Britain has not had occasion to use siege
guns to any great extent in any of her military opera-
tions during recent years, although a few of the 6-inch
breech-loading howitzers which are capabic of throwing
a 119-pound shell were shipped to South Atrica at the
outbreak of the war. A weapon which was introduced
to some extent in the operations in the Transvaal is
the 12-pounder quick-firer, which in general design
is identical with some of the naval guns previously
mentioned. These guns are thirteen feet in length,
weigh considerably more than the 15-pounder in the
field artillery and have a range of 10,000 yards with a
12-pound shell.

Whatever may be said of any other grade of ordnance
of British manufacture, it must be admitted that the
United Kingdom stands in the front rank of nations
in the production of machine guns of automatic oper-
ation. This was convincingly demonstrated by -the

LATEST PATTERN NAVAL MAXIM GUN.

SIX-INCH HOWITZER, FOR HIGH-ANGLE FIRE.
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display of war material at the Paris Exposition. Such
has been the development of the manufacture of
weapons of this type within recent years that instead
of the automatic principle being confined to guns of
rifle caliber we now have 1, 3, 6 and 14-pounder auto-

12-POUNDER NAVAL FIELD GUN.

matic fireis, or Maxims, as they are still designated
in some quarters. The 1-pounder, which became
famous during the earlier days of the Boer war under
the nickname ‘“pom-pom,” is capable of delivering
three hundred rounds per minute; the 3-pounder, 35
shots; the 6-pounder, -0 rounds; while the 14-pound
is capable of delivering 25 shells per minute. The
velocity of the projectiles in the cases of these various
weapons ranges from 1,800 to 2,500 feet per second,
and their destructiveness has been immensely increased
by the discovery of the practicability of charging the
missiles with high explosives. These heavier rapid-
firers are characterized by a similarity of auto-
matic equipment. The breech block instead
of being screwed into the breech works in a
vertical plane, restricted by guides, and the
motive force for the operation of the block is
furnished by the recoil of the gun at its dis-
charge. This is accomplished by the com-
pression of a spring which pulls downward a
lever connected with the bottom of the block,
which in turn actuates a small clip which ex-
tracts the cartridge case. The only responsibil-
ity resting on the gunner is for the insertion
of fresh charges and projectiles. In the ‘“pom-
poms,” belts of projectiles are provided, and by
an ingenious arrangement of levers the suc-
cessive recoils are made to extract the empty
cartridge cases, fix the new charge and fire the
gun. In the case of this gun, as will be seen,
che gunner’s sole task is to train the gun and
set the mechanism in operation.

The manufacture of munitions of war under
governmental auspices is probably carried out
on a more extensive scale in Great Britain
than anywhere else on the globe. The ordnance
factories employ, all told, close to 18,000 men;
pay out in wages nearly $8,000,000 annually, and -

turn out more than $15,000,000

worth of work each twelve-

month. The Royal Gun Fac-

tory alone gives employment

O to 2,400 men whose work con-

N sists chiefly of guns of every

caliber, and is estimated to
represent an aggregate an-
nual valuation of $2,250,000.

While admitting some of
the faults cited against their
ordnance, the British authori-
ties have laid stress upon its
superiority in the matter of
mobility. The weight of the
4.7-inch gun, for instance, is
when taken together with the
carriage but slightly in ex-
cess of 5,000 pounds, while
.he field guns—14-pounders,
6-pounders, 3-pounders and 1-
pounders — have respective
weights of 2,350 pounds, 1,900
pounds, 1,750 pounds, and
1,150 pounds. The 12-inch
gun turned out by the Vick-
ers-Maxim firm has a muzzle
energy of 39,843 foot-tons, and
the regular British naval gun
of that caliber develops 33,020
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foot-tons muzzle energy, as against 30,750 foot-tons
by the guns in the French navy and 25,985 foot-tons by
the heavy ordnance on the American men-of-war.
MAKING LARGE PLASTER CASTS.
BY J. H. COLLINS.

In the making of monumental sculpture such as that
used for the decoration of great exposition buildings
or public edifices everything is done on a largé scale.
The sculptor has for his studio some lofty room with
height enough to accommodate figures eighteen or
twenty feet tall and space enough for barrels of clay
and bins of plaster. He does his modeling from scaf-
folding and stepladders and thinks nothing of shaping
a head half as high as himself or an arm as large
around as his body.

The sculptor’s first step however, is to fashion a
miniature model out of a handful of clay. This is
his rough sketch. It serves merely to embody, in a
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THE FIRST PLASTER CAST.

general way, the artist’s conception and to present the
mass and outline of the composition.

Next in the process comes the construction of a
wooden skeleton, heavily made and able to sustain
the weight of the clay that is to be laid upon it. For
the joints of this skeleton some sculptors us¢ an
ingenious iron contrivance which permits change of
attitude without loss of rigidity. Sculptor Bock, photo-
graphs of whose work illustrate the present article,
is the inventor of an adjustable joint for this purpose.
This wooden skeleton is adjusted to the desired atti-
tude and braced upon a frame made of two uprights
and a crossbar reaching about two-thirds the height of
the figure. At this stage of the process everything is
sacrificed to strength, as the weight of the clay to be
sustained is great. The completed clay model of a
single monumental figure sometimes weighs as much
as ten tons.

To secure as much lightness as possible it is common
to lay a foundation of excelsior and plaster about the
wooden skeleton, roughly approaching in form the
general outline of the figure. Over this is placed a
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thick coating of pure plaster indicating yet more
clearly the main lines of the figure. This completes
what may be termed the core of the model and upon
it is laid the wet modeling clay, in huge and almost
meaningless masses, to be shifted into form by the
sculptor and his assistants.

In taking the plaster mold of the completed model,
the first step is to coat the clay all over with soft
soap. This prevents the plaster from sticking. Small
strips of tin are then inserted upright into the clay,
their purpose being to separate and outline the sections
into which the mold is to be made. The number and
size of these sections depend entirely upon the form
of the figure. If the figure is a complicated one, the

sections must be numerous and small accordingly. The
mold of a simple, erect, draped figure like that in
the illustration may be taken in comparatively few
sections.

The arms of Mr. Bock’s figure, for instance, were
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removing the mold in sections is begun. As a rule,
the pieces come off easily. Occasionally some deeply-
indented portion is removed with difficulty. The front
and bottom piece over the drapery in the figure illus-
trated had to be pried off with a piece of 2 x4 joist,
and it took the combined strength of five men to start
it. Even then it was broken at one corner and chipped
at the edges. This, however, was easily repaired with
a little clay.

When the several pieces of the mold have been re-
moved they are thoroughly cleaned of any clay adher-
ing to them with balls of clay and an application of
soap and water.

The figure is cast in sections. The central figure
of Mr. Bock’s group was made in five castings, the
two arms, the head, the torso, and the drapery from
the waist down forming each a separate piece.

In making the castings, the mold is put together and
a thin layer of plaster of fine quality is poured into it

THE PLASTER JACKET.
moided in two pieces, longitudinally. The head re-
quired several sections, while the straight, fiowing
drapery was made in a few large sections.

A layer of clay is now placed along the edges of the
tin strips so that they may be easily located after the
plaster has been applied.

Two coatings of plaster comprise the mold. The
first is colored with yellow ocher and is applied all
over the figure to the depth of about a quarter of an
inch. The coloring is to warn the sculptor when the
cast has been made and the mold is being chipped
away. When his chisel lays bare the yellow plaster,
the sculptor knows that the cast is close beneath. The
rest of the mold is made of uncolored plaster, which
is poured over the figure by the pailful, rapidly and
with apparent recklessness. Just before the plaster
sets it is braced with strips of wood which not only
strengthen the mold, but also serve as handles by
which the section of the mold may be removed.

‘When the plaster has set and before it becomes com-
pletely dry—for moist plaster is handled more easily
than dry—the tin strips are located and the work of
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TAKING OFF THE SECTIONS.

and splashed about until every crevice is filled to the
thickness of a quarter of an inch or more. As this
coating is to be the outside of the completed statue, it
may be colored any shade desired. The rest of the
cast is made of uncolored plaster mixed with strong
hemp fiber. This composition, commonly known as
“staff,” is applied in successive layers as rapidly as
possible until the cast has reached the desired thick-
ness.

The mold is not removed from the cast in sections
as from the clay model. Having now served its pur-
pose it may be chopped away with hatchet and chisel,
and destroyed. The sculptor and his assistants go
about this with a vigor and carelessness which startle
the casual spectator. But when the yellow plaster
immediately incasing the cast is reached, greater care
is exercised, and the final layer is chipped off inch by
inch.

When the several parts of the figure have been cast,
they are fitted together. Strips of fiber dipped in
plaster are used to fasten them together, the strips
being placed along the inside seams. On the outside
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the seams are pointed with pure plaster applied with
a small spatula, and any little imperfection or dam-
aged spot is repaired in the same way.

In placing the statue in its permanent place, an
iron framework is constructed to give it strength in
the same way as the wooden skeleton was used to give
rigidity to the clay model.

The final touch is a coat of paint, to give protectior
{rom the weather. If the paint is renewed at proper
intervals, the plaster statue should last for many
years. Work done in this manner a century ago in
Europe is still in good repair.

The monumental group ‘“Peace,” photographs of
which illustrate the process described in this article,
is the work of Richard W. Bock, of Chicago, and
decorates the arcade of one of the commercial build-
ings of Minneapolis. The sculptural work on the Chi-
cago, Burlington and Quincy depot at Omaha was also
done by Mr. Bock.

— e et oe-
A NOVEL HAYSTACKER AND DERRICK.

A patent has been issued to Marvin C. Hutchings, of
Bozeman, Mont., which provides a hoisting device to be
used as a haystacker, derrick and the like. As our en-
graving shows, the device consists of a base constructed
in adjustable sections locked together by a key which is
inserted in one of three recesses formed in the sections.
In sockets at the ends of the base secticns, side sec-
tions having ball ends are received. Thus universal
joints are produced. The side sections are composed
of sliding members, the upper of which are raised by
a ratchet-drum and rope. Forked guy-ropes support
the side sections, corresponding members of the forked
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A HAYSTACKER AND DERRICK.

portions of the guy-ropes being connected at the same
side of the side members and adjacent to each other.
A pulley is suspended between the upper portion of the
upper members of the side sections; and over the
pulley a hoist-rope is carried. Our illustration shows
a hay-fork attached to the rope and provided with a
trip-rope extending to the ground. The end of the
hoist-rope, if it be so desired, may be connected with
a sling, a platform, or with any device necessary in
hoisting material of different kinds.

A PEN WITH INCREASED INK CAPACITY.

A new pen which will hold, without danger of blot-
ting, a much larger amount of ink than the ordinary
pen, and which can be used in any holder, has been
invented by Mr. Clarence E. Fowler, of 118 Center Mar-
ket, Washington, D. C.

Fig. 1 is a bottom plan view of the blank form
from which the pen is made. Fig. 2 is a bottom plan
view of the blank bent into shape. Fig. 3 is a bottom
plan view of a complete pen. Fig. 4 is a detail per-
spective view of a reservoir formed by the bent-up
blank. Fig. 5 is a longitudinal section of a complete
pen. Fig. 6 shows the pen attached to a penholder.

The invention seeks to provide a pen having an in-
tegral underlying reservoir, so formed and arranged
that it will in no wise interfere with the desired flexi-
bility of the pen. The shank of the pen as shown
in Fig. 1 is formed integrally with a second long
shank carrying at its outer end a blank which is to
be bent on the dotted lines of Fig. 1. When thus bent
the blank assumes the form shown in Fig. 2. The
reservoir thus formed from the blank is then bent
down to lie snugly within the shank of the pen as
shown in Figs. 3 and 5, the shank of the pen and
the shank of the blank being oppositely curved so that
one will lie within the other (Fig. 5). The double
shank produced can easily be fitted within an ordinary
pen-holder (Fig. 6). At its juncture with the reser-
voir, the long shank is given a downward bend (Fig.
4) which holds the rear end of the reservoir away
from the body of the pen and affords space at either
side of the rear end of the reservoir for the entrance
of ink. The entrance of ink is also facilitated by

Seientific dumerican,

tapering the struck up portions of the blank as
shown.

The apex of the diamond-shaped reservoir lies with
the apex contiguous to the slit of the pen and ex-
tends just past the eye. Thus the reservoir operates
to feed the ink to the point. The peculiar form of
the reservoir exposes but a small surface of the ink

THE FOWLER PEN.

to the air. Experience has shown that the ink does
not run out when the pen is laid down by reason of
the adhesion.

O —————————
A COMPLETELY INCLOSED ARC LAMP OF SMALL SIZE.

A well-conceived, excellently designed lamp has been
patented by Mr. Gustav Rasmus, of 239 Winan Street,
Long Island City, N. Y. which is remarkable for its
great efficiency and compactness.

The lamp comprises a frame supporting a resistance-
coil, connected at one end with a leading-in wire and
at the other end with a central metallic tube capped
by a hood. Within the frame is a solenoid, com-
prised’ in the circuit and designed to operate the
upper carbon. Extended through the solenoid is
a brass tube in which a tubular core operates, which
core is rigidly connected with an inner tube within
which the upper carbon is located. The upper end of
the carbon is held in a socket. The lower end of the
upper carbon passes through two plates insulated from
each other and carried by the outer brass tube. A cen-
tral hub on the lower plate carries a threaded ring
by which the globe is so supported that the carbons
are completely inclosed, as our illustration shows.
The lower carbon is mounted in a socket carried by
the globe itself—a feature not to be found in other
lamps.

‘When the current is cut out momentarily the upper
carbon will move downward in contact with the lower
carbon. Clamping devices by which the upper carbon is
normally held will then momentarily release the car-
bon. When the current is closed, the solenoid is en-
ergized, drawing the core up and causing the clamp-
ing devices to engage and raise the upper carbon to
form the arc.

The merits of this construction are obvious. Only
one solenoid and one resistance-coil are used. An

efficiency of 90 per cent is claimed for the lamp. No-

valve is used. The arc is entirely inclosed, so that
when the oxygen has been consumed, the carbon burns
slowly away in an atmosphere which is void of oxygen.

THE RASMUS ARC LAMP.

With a current of 4% amperes and a difference of
potential of 110 volts, a soft, uniform light of 1,000
C. P. is maintained. Although the lower carbon is 5
inches and the upper carbon 12 inches long, the full
length of the lamp is not quite 20 inches. By mount-
ing the lower socket directly in the globe, no shadow
is formed. A sheet of white paper held horizontally
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below the lamp at a distance of 114 inches or in any
position beside the globe will reveal no shadow. The
usual difficulty of securing a uniformly-distributed
shadowless light being thus overcome, the inventor
found that he could readily construct a compact arc
lamp which had a life of 55 hours, and which could be
readily fitted in an ordinary incandescent bulb socket.
This miniature arc lamp is but ten inches long, has
a candle power of 320, and uses the same current as
four incandescent lights, which ordinarily give but
64 C. P.

————e— S @ PSRy
A MACHINE FOR CLEANING BLACKBOARD ERASERS.

Among the’ patents recently granted in the United
States is one issued to Terrence McSpirit, of 97 Beebe
Avenue, Long Island City, for a machine for cleaning
blackboard erasers.

In an inclosed upright frame a crank-shaft is jour-
naled, which is turned by a crank-wheel through the
medium of gearing. A rod is carried by the crank
of the shaft, to the lower end of which rod a beater
is secured. The rod and beater operate in a casing
provided with a removable extension. A collar on
the extension receives a fan driven from the crank-
shaft by a belt and pulley. X

The eraser to be cleaned is placed face upward
in the base of the machine below the beater. As the
handwheel is turned, the beater rises and falls and
strikes the cleaning-surface of the eraser. The beater
has also a lateral reciprocating motion, so that at each
stroke of the rod the beater, after striking the cleaning-

A BLACKBOARD-ERASER CLEANING-MACHINE,

surface of the eraser, tends to force the eraser out
from the machine a given distance. The dust beaten
from the eraser is blown by the fan into the extension
previously mentioned. When the extension is to be
cleaned, the collar containing the fan is closed by a
slide, and the extension, or that portion of the casing
containing the extension, removed.
—_— e+ ——
Acetylene Gas vs., Petroleum in Germany.

Up to the present time Germany has imported each
year from $25,000,000 to $30,000,000 worth of American
petroleum. This industry, however, seems to be threat-
ened somewhat by the introduction of acetylene as an
illuminant, in a convenient and safe form, for house,
store, and other uses. This has resulted from the low
price at which calcium carbide is being produced
there, and also from the rise in the cost of petroleum
in the German market.

The Current Supplement,

The current SUPPLEMENT, No. 1320, is unusually in-
teresting. “The Function of Hand Work in the
School,” by Prof. Charles R. Richards, is elaborately
illustrated by ten engravings made from the actual
objects. “Grisson Gearing” describes a new method
of mechanical transmission. ‘“The Influence of Sub-
marine Cables upon Military and Naval Supremacy”
is by Capt. Geo. O. Squier, U. S. A., and is a very full
article. “Electrical Oscillation and Electric Waves,”
by Dr. J. A. Fleming, is concluded. ‘“The Improved
Hughes Printing-Telegraph” describes the latest form
of this apparatus. The usual ‘“Trade Notes and Re-
ceipts,” and “Selected Formul®,” etc., are given.

Contents,
(INustrated articles are marked with an asterisk.)

Acetylene gas vs. petroleum..... 230
Arsenic in hair . 2
Automobile news...
Blackboard eraser*.. 2
Bridge construction, the new
East River*....... ..... .. 241. 246
Bullets, explosive effects nf 247
Canal muddle, Erie.
Casts, makm;: large pl, d
Chemical compounds. new....... 242
Cotton industry, local mnd
tions favorable to.
Cruisers, armored.. .
Electrical notes............. ..
Eraser cleaner, blackboard*
Glass mdustry, new products in 242

Ordnance, modern British*
| Pen, improved*

250 | Supplement, current

Grazing pen. movable*........... 244
Gryroscope. electrical*. 50 5
Haystack and derrick*. .
Inventions, index o
Inventions recently patented L%
Lamp, arc*....... ... 250
Naval comtruetlon, American...
Notes and queries

.......... 250
Phonograph records duphcann" 242
Science notes......... ............ 243

7 | Steamers, stern-wheel*........... 244

Storms, detection of by coherer. 242

X-ray work, present state of*.... 245



APRIL 20, 1gOI.

Scientific

American,

251

RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

MOWER ATTACHMENT.—WILLIAM A. SAN-
DER, Jackson, Mo. The inventor has provided a
divide-bar or arm detachably connected with
the outer shoe and slide of the machine, and
made to extend upward and forward. The pur-
pose of this bar or arm is to divide hay,
clover, or other grasses, and especially tanglad
grass and stock peas, the divide-bar serving to
guide the material to be cut down to the cut-
ting surface of the sickle, thereby making a
smooth, clean swath.

Engineering Improvements.

STEAM - GENERATING EXPLOSION - EN-
GINE.—Lotis RexavLrt, Place de Laborde 14,
Paris, I'rance. The inventions consist of an
auto-generating apparatus, for gases or steam :
that is to say, an apparatus by means of which
it is possible, without the use of either a com-
pressor or a burner, to obtain a mixture of
heated gases from the cylinder of an explosion-
motor and of steam produced by utilizing the
heat obtained on the one hand from the wall
of the cylinder, and on the other hand from
the heated gases which escape therefrom. A
portion of these gases is made to circulate in
contact with the free surface of the mass of
water to be vaporized. The mixture is in-
tended to be employed in a motor, steam tur-
bine of any kind, or other apparatus in place
of steam generated in the ordinary manner.

Mechanical Devices.

FRICTION-CLUTCH.—ANTON LEIKEM, Chi-
cago, Ill. The clutch has a driven part; a
pulley to be driven and provided with friction
faces and notches; and friction-blocks on the
driven part, engaging the face. An operating
device moves the friction-blocks in or out of
engagement with the friction-face. A locking
device controlled by the operating device is ar-
ranged positively to lock the pulley to the
driven part when the blocks slip on the face.
Thus the pulley is positively locked to the
driven part should the friction-blocks slip un-
der a heavy load.

CAN FORMING AND SOLDERING MA-
CIIINE.—WiLLiaM RuBIN, Omaha, Neb. The
purpose of this invention is to provide means
for forming the bodies of tin cans and for sol-
dering the side seams. To this end the ap-
paratus comprises a number of continuously-
moving carriers, which shape the blank tin to
form the can or box, and which form a lap
seam. This seam is carried through a solder-
bath without interrupting the movement of the
carrier. Thus the seam is closed. After the
solder has been allowed to set the can is auto-
matically withdrawn.

BARB-WIRE REEL AND CARRIER.—
CHARLES J., Jonix I>. and HENRY M. THOMAN,
Riverside, Jowa. This new and improved machine
for reeling, unreeling and stretching barb-wire,
check-row wire and the like, is lightly and
durably constructed, and carries the wire bob-
bin on a drum or reel which is operated by sim-
ple mechanism. The machine comprises es-
sentially a wheel-supported frame; a shaft for
the reel; a bearing for one end of the shaft
having a hinged connection with the frame: a
bearing for the opposite end of the shaft open
at its upper portion, and a drive-shaft. A gear
connects the drive-shaft and the reel-shaft. A
brake controls the movement of the drive-shaft
when the wire unreels too easily.

MACHINE FOR ROLLING LEATHER.—
WiLLiaM W. WHITING, Newberry, Pa. The ma-
chine rolls leather for the purpose of rendering
it of uniform density and of giving it smooth-
ness. The machine is simple in construction,
readily adjustable to different thicknesses of
leather and is provided with an arrangement
for securing an automatic leveling of the pres-
sure-exerting surface in accordance with in-
equalities of the material.

STRBET-SWEEIER.—J0AQUIN JENE, Buenos
Ayres, Argentina. The invention provides a
sweeper carrying a propelling engine and
means for sprinkling the streets and gath-
ering the sweepings into a receptacle, so
that the machine may be termed an ‘‘automobile
combined street-sweeper, sprinkler, and dirt-
cart.” A conveyer is arranged to gather the
sweepings and to carry them to the dirt-re-
ceptacle. The conveyer consists of blocks hav-
ing projections overhanging toward the de-
livery end of the conveyer. Links or side-plates
are pivoted to the blocks to form a chain, and
have cross plates to support the sweepings.
The conveyer is actuated by the motor of the
vehicle.

POWER-TRANSMITTING DEVICE.—FERDI-
NAND CLEMENS, JR., Delta, Iowa. This device
is especially designed for operating pumps,
saws, washing machines, churns, or other ma-
chines or devices. The device comprises a
driven wheel having a scalloped periphery.
Each lever or sets of levers and links carries
an anti-friction roller traveling on the peri-
pheral surface of the wheel, the links being con-
nected with the levers. Sets of actuating-
levers are connected with the machinery to be
driven, and are engaged by the links. A coun-
terbalancing device is provided for one of the
levers.

POWER MECHANISM.—FERDINAND CLEM-
ENS, JR., Delta, Iowa. In this power mechanism
a walking-beam is employed to which an arm
{s secured, connected with a link. A lever is
pivoted to the link. A wheel has friction-
rollers successively engaging the free end of

the lever. A bumper-block on a bumper limits
the return stroke of the working parts. Like
the invention previously described, this power
mechanism is designed to actuate pumps,
churns, washing-machines and the like, and is
arranged to give a large number of strokes for
one full turn of the sweep or crank-arm.

Vehicles and Their Accessories.

DUMPING - WAGON. — ERNST MULLER,
Bronx, New York city.—This invention is a
dumping-wagon which has been constructed
with certain novel features tending to improve
the manner of framing the bed of the wagon
and of mounting the dumping-body. The bed
comprises longitudinally-extending side-beams.
Under the bed a front axle is mounted.
Brackets are attached to the rear portions of
the side-beams and extend forward. In the
brackets a rear axle is carried. Between the
brackets a shaft extends rigidly, on which a
tube is mounted to turn. The dumping-body
bears on the side-beams, and is mounted on
the tube. The weight of the body is evenly
distributed throughout the various parts of the
wagon, so that great loads can be carried
without danger.

TRUCK.—JoHN J. MOULE, Stockton, Cal.
The truck is mounted on five central trans-
versely-alined rollers, and is provided at
either end with swinging propelling devices.
Upon rocking the forward end of the truck
frame downward, the forward propelling de-
vice, by engaging with the ground, will act to
aid the truck in its upward and onward move-
ment. While this forward end is being rocked
upward the rear end will be moved downward,
so that its propelling device may move into
operative engagement with the ground. The
propellers act as levers.

VEHICLE-AXLE.—Jon~ P. Couxcin, Jr,
Wananish, N. C. The axle-spindle devised by
Mr. Council has a simple means for the sup-
ply of lubricant and for causing the oil to
move by gravity to the outer side of the spin-
dle and distribute itself evenly. A simple
means is likewise provided for removing dirt
or grit which may enter around the inner end
of the spindle. The axle will be introduced by
the White Patent Axle and Hub Company, of
Wilmington, N. C.

Rallway Contrivances.

CAR-LOADER.—SAMUEL E. KurTz, Sac
City, Iowa. This invention relates to im-
provements in devices for loading grain into
carts. The loader comprises a platform over
which an endless chain moves. Scraper-blades
are attached to the chain and have notches
at the under edge for the reception of a longi-
tudinal guide-strip. The loader is suspended
diagonally from the ceiling of a car, with its
receiving end projected through the doorway.
The grain is delivered from an elevator through
a flexible chute which delivers the material be-
tween side pieces connected with the sides of the
loader. The material falling from the conveyer
will first drop into the car near the doorway.
Then, as the grain is stacked up at each side, the
car fills gradually toward the other end. The
loader is thereupon placed in the opposite end
of the car, which is similarly loaded. The
loader has a capacity of about 2,000 bushels
per hour if operated by hand, and about 4,000
bushels per hour if operated by an engine.

Miscellaneous Inventions.

NECKTIE-HOLDER.—IsAAC STEINAU, Man-
hattan, New York city. The necktie-holder is
to be applied to the back of a collar, so as to
straddle the back collar-button. The holder
is held in position by frictional engagement
with the collar. The band of a necktie placed
in contact with the outer face of the fastener
is held against lateral and vertical movement.

DEVICE FOR USE IN EXTRACTING
ASHES, — ErRNEST C. CoLgE, 3218 Western
Avenue, Chicago, Ill. The device comprises a
canopy or shield for application to the mouth
or entrance of the ashpit of the stove, and fits
over the vessel placed to receive the ashes so
as to prevent the dust from escaping into the
room.

FASTENERS FOR DOORS OR WINDOW
SCREENS.—JosepH W. Lyoxs, 270 Block I,
Pueblo, Colo. The invention is an improve-
ment in doors and window screens, and pro-
vides means for securing the doors and screens
in place in such a manner as to retain them
firmly in position and to prevent their warp-
ing. The frame of the screen has an open
longitudinal groove or recess in which a shaft
is fitted, provided with catches and with an
operating lever. A spring operates upon the
lever to actuate the shaft. Plates have slots
for the lever and catches, and are fitted there-
over and over the groove or recess and secured
to the frame.

HEATER FOR BEDS AND FEET.—EDWIN
T. KEENER, Delaware, Ohio. The inventor has
devised a novel form of heater adapted to be
secured to the footboard of a bedstead or the
sides, or both. The heating device consists of
a drum with a depending hood, into which the
heat from a lamp or other heating means
passes. The device is so constructed that no
danger is incurred.

FASTENING FOR FIXTURES. — JoHN
KRODER, 31 Union Square North, Manhattan.
New York city. Mr. Kroder has invented a fixture
for the many curtain-poles which he has de-
vised, and for other fixtures as well. By
means of this new and improved fastenmer the

head or tip is securely held in position on the
rod in a very simple manner without the use
of solder rivets, or similar means.

TROUSERS - STRUTCHER. — WALTER H.
SHINDLER, West New Brighton, N. Y. The in-
ventor has devised a stretcher which will
press, crease, and stretch trousers, and hold
them for any length of time extended. 'The
device is so constructed that it may be sus-
pended from a support or lie upon a sup-
port, and that it may be compactly folded
when not in use.

DOOR-CHECK. — GEORGE STUBBS, Perth,
Western Australia. The door-check comprises
a check-bolt carried by a spring-pressed rod at
one end. A lever is pivoted to the other end
of the rod, and is capable of sliding on its ful-
crum. Means are provided for holding the
lever in locked position when the check-bolt is
withdrawn against the tension of the spring of
the rod. The operator can immediately bring
the check into action to hold the door in an
open position and to permit its being moved
into an inactive position when it is desired to
open or close the door.

FFASTENER.—RALPH APPLEBOM and Jok
SIDENBITEL, Dallas, Texas. The fastener will
hold almost any article in position, from a
scarf or tie to a portiére or trunk. The in-
ventor, however, employs his device especially
in connection with neckties and bows.

OIL-BURNER.—CAsrar BrLuMER, Manhat-
tan, New York city. The burner uses crude
petroleum as fuel without danger of explosion,
either at the burner itself or at the supply
pipes leading to the burner. One of the novel
features of the device is to be found in the
construction whereby the level of the fluid in
the reservoir which supplies the burner and its
connecting-pipes, or the top of the reservoir it-
self, is below the fire-line of the burner, al-
though the reservoir may be remote from the
boiler.

IIAT AND COAT HANGER.—FRANK MAREK,
Jr., Summit, N. .JJ. By using a single piece of
wire, bent to form hooks, the inventor has pro-
vided a very simple and economical support
which has considerable rigidity.

ARTIFICIAL HAND.—ALBERT C. MUELLER,
Wausau, Wis. In this artificial hand the
thumb and fingers are operated by means of
a screw, arranged to be turned upon the rota-
tion of the forearm. Springs are employed to
return the fingers to their normal or open po-
sitions.

KEYBOARD-COVER FOR TYPEWRITING-
MACIIINES.—Crara P. Sgirpen, Chicago, Il
‘I'ne invention provides a cover for the key-
boards of typewriting machines, especially
adapted for use in the teaching of ‘touch”
typewriting, or the manipulation of the key-
board while it is concealed. 'The keyboard-
cover is not an obstruction: for the machine
can be operated with perfect freedom. The
cover is composed of any suitable fabric, and
is supported on a spring-frame attached to the
machine.

MOLDING FRAMIE OR BOX.—LEON TILLET,
Vrigne-Aux-Bois (Ardennes), France. Molding
frames or boxes are usually joined together by
means of fixed pins. The construction is
costly and inefficient. 'T'o permit the more pre-
cise joining of the boxes, the inventor molds
on each part of the box or frame, projections
and recesses of variable form and dimensions,
corresponding to the parts of the box. These
projections and recesses being formed when
molding, the parts are always identically the
same both as to dimensions and positions.

PROCESS OF MAKING LUBRICANTS.—
MiLLarp S. HupNALL, Wichita Falls‘, Tex. The
process consists in adding signal-oil to slaked
lime, until the lime emulsifies, then adding
black oil, heating the mixture, and finally pour-
ing into it a hot soap solution. The lubricant
is of great efficiency for cooling hot boxes,

journals, and other parts of machinery, and
for preventing the heating of such parts.
CASING-ELISVATOR. — JAMES  J. DAvVIN,

Washington, I’a. The ordinary casing elevator
consists of a collar made of two sections hinged
together, a bail attached to the hinged side,
and a bail attached to the opposite or free
side, with which a locking-link is connected,
and is designed to drop into a notch. When
the casing hook is adjusted a lost motion takes
place. As the hoisting-engine is started the
lost motion is taken up and a horizontal sway-
ing is started. During the swaying motion the
front bail causes a different center for the
strain to be found, and one side of the casing-
collar bears all the strain or pulls off the cas-
ing. These dangers and difficulties are over-
come by Mr. Davin by so constructing the
parts that the bail cannot become locked in its
outer position: but the swaying motion is per-
mitted to continue until stopped by gravity.

Designs.

PRINTING-FILM. — BENJAMIN DAy, West
Hoboken, N. J. The printing-film which forms
the subject of this design has been previously
patented by Mr. Day in another form. The
printing-film, in the present instance, has a
particular irregular arrangement of dots. In
certain portions these dots are closer together
than in others, so as to present a grading ef-
fect or shading. The film is to be used in
photography for producing certain effects.

NoTE.—(Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title
of the invention, and date of this paper.
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Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send your name and address to the party desiring
the information. Im every case it is neces-
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 414.—For of
plants.

For hoisting engines. J.S. Mundy, Newark, N. J.

manufacturers ice

Inquiry No. 415.—For metal checks for checking
baggage.

** G. 8.” Metal Polish. Indianapolis.

Inquiry No. 416.—For manufacturers of brass
head nails of a fancy design like arosetteor fleur de lys.

Motor Vehicles, Duryea Power Co., Reading, Penn.

Inquiry No. 417.—For small novelties for itiner-
ant venders.

WATER WHEELS. Alcott & Co., Mt. Holly, N. J.

Inquiry No. 418.—For manufacturers of portable
cottages.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Inquiry No. 419.—For the manfacturer of the
** Pearson ” lifting jack.

Samples free.

La Porte Watch School, L.a Porte Ind, Catalogue free.

Inquiry No. 420.—For parties to make orass ma-
chine screws and nuts with hollow core, in quantities.

Dies & Special Machinery. Amer. Hdw. Mfg. Co.,

Ottawa, 111

lmﬂuirv No. 421.—For a lathe for making broom
handles.

Machine chain of all kinds. A. H. Bliss & Co. North
Attlepboro, Muss.

Inquiry No. 422.—For manufacturers of brick
machines.

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

Inquiry No. 423.—For manufacturers of rubber
and metal hair pins.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 4:24.—For water motors suitable for
driving a 4-inch lathe with ordinary house service pipe.

Our number 4 Catalogue of Automobile(parts, write us,
Standard W elding Co., Cleveland Ohio.

Inquiry No. 4235.—For manufacturers of inside
Venetian blinds and “* ladder tapes ”necessary for their
manufacture, and also for pulleys for these blinds.

Rigs that Run. Hydrocarbon system. Write St.
Louis Motor Carriage Co., St. Louis, Mo.

Tuquiry No. 426.—For manufacturers of the
common, spring friction clutch, as applied to transom
openers, etc.

SAWMILLS.—Variable friction feed. Send for Cata-
logue B. Geo. 8. Comstock, Mechanicsburg, Pa.

Inquiry No. 427.—For a refrigerating machine
connected to an electric current, causing the cooling
process to be carried on automatically, to be stopped
and started by a switch.

Ten days’ trial given on Daus’ Tip Top Duplicator.
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city.

Inquiry No. 428.—For manufacturers of non-re-
fillable bottles.

Gear Cutting of every description accurately donc.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Inquiry No. 429.—For manufacturers of Washita
oilstones, farriers’ whetstones, hones in boxes, scythe
rubsiones and grindstones, troughs and fittings.

Rester Electric Mf’g Co’s, Self-fluxing solder saves
labor, strong non-corrosive joints, without acid, Chic-
ago, 111

Inquiry No. 430.—For the presentaddress of the
Frost Lock Fencing Co. or the Frost Wire Fencing Co.

Marble dust for sale. W. A. Heaphy, Lee Mass.

Inquiry No. 431.—For small balls for ball-bearings
made ot glass or porcelain.

The celebrated * Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

Inquiry No. 432.—Wanted, outfits and materials
for making rubber stamps.

For Sale.—Right to take out foreign patents on my
invention, Suspender End Attachment, U. S. patent to
issue May 4,1901. Address C. H. Dome, Prescott, Ark.

Inquiry No. 433.—-For goods suitable for the mail
order trade.

The best book for electricians and begmners in elec-
tricity is ‘ Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y.

Inquiry No. 434.—For manufacturers of smali
rotary engines of moderate horse power.

Sheet Metal Novelties, Articles and Stampings of all
sizes. Tools and dies manufactured on contract. Ad-
dress Standard Stamping Co. Cor. Tth & Hudson Sts.,
Buffalo, N. Y. U. S. A.

Iuﬂuirv No. 435.— For information concerning
the Hornsby-Ackroyd gas or gasoline engine.

Wanted.—Skilled artist in mechanical art work. No
one need apply who has not a knowledge of mechanics
coupled with artistic ability and experience. Address
Artist, P. O. Box 773, New York.

Inguiry No. 436.—For manufacturers of brass
camera trimmings.

A Novelty—Neat, Ingenious and Practical.—Nickel-
plated pocket implement useful in eighteen distinct
ways ; postpaid on receipt of 75 cents in U. S. stamps.
Emil Schleusner, Bonn, Germany.

Inquiry No. 437.—For manufacturers of small
gasoline engines about one-sixth b. h. p., also punchings
for small dynamos.

Government Relics—guns, swords, revolvers, saddles,
cannons, etc, from Goverment Auction are now being
sold at ridiculously low prices. Send for illustrated lists.
Francis Bannerman, 579 Broadway, N. Y.

Inquirv No. 438.—For manufacturers of gasoline
generators for heating and lighting purposes.

A Winton motor carriage. model 1899, for sale. Price.
$500 f. 0. b. cars Syracuse. This machine is in good run-
ning order, and was run less than 500 miles. Address,
William Schmidt, 339 East Genesee St., Syracuse. N. Y.

Inquiry No. 439.—For manufacturers of perfor-
ated fllms for making moving pictures, also manufac-
turers of machines for taking moving pictures.

¥ Send for new 3gnd complete catalogue of Scientifie
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

Inguiry No. 440.—For manufacturers of tin can
machines.
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Inquiry No. 441.—For manufacturers of paste-
board cans for baking powder.

_lnquiry No. 44:2.—For manufacturers of insulated
WIr

Inquiry No. 443.—For machinery for the manu-
facture of brickets as fuel.

?uiry No.444.—For manufacturers of patent
novelties of malleable iron castings, also parties to line
same with porcelain.

Tnquiry No. 445.—For manufacturers of slot ma-
chines, such as scales, moving pictures, etc.

Inquiry No. 446.—For machines for cutting to-
})at%(:jo for making cigarettes; the tobacco to be granu-
ated.

Inquiry No. 447.—For information concerning
machines for rolling cigarettes. The paper is straw
paper, not gummed, but turned in at the ends.

Inquiry No. 448.—For manufacturers of steel
spiral belting and small spiral springs.

Inquiry No. 449.—For manufacturers of viscose
and like substances.

Inquiry No. 450.—For manufacturers of electric
cigar lighters; the overhead form suspended by con-
ducting cords preferred.

Inquiry No. 451.—For
brand-new machine much in

arties to manufacture a
emand.

Inquiry No. 432.— For manufacturers of hand
sewing machines, usually sold as useful toys.

Inquiry Neo. 4] )3.—For parties to make sheep calls
to be used in a wolf tra

Inquiry No. 464.—l< or manufacturers of cow milk-
ing machine.

Inquiry No, 453.—For rubber balloons of about
one meter in diameter.

Inquiry No. 456.—For dealers in silk-worm gut
for use in fishing tackle.

Inquiry Neo. 45 7.—For manufacturers of machines
for making fish nets.

Inquiry No. 458.—For manufacturers of peat-
pressing machines.

Inquiry No. 439.—For parties controlling plants
for the manufacture of peat into paper.

Inquiry No. 460.—For manufacturers of outfits
for canning factories.

Inquiry No. 461.—For the manufacturer of the
outfit known as “ The Home Canner.”

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

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

Inquiries not answered in reasonable time should be
repeated; eorrespondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may be
had at the oftice. Price 10 cents each.

Books 1referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8160) H. P. asks: 1. At what degree
of heat do cast iron, steel, plaunum, brass, and
wrought iron becoime cherry red; also degree
at which they fuser A. The metals you name
become cherry red at 1,400 deg. ¥. Cast iron
melts at 2,250 deg.; steel, 2,500 deg.; plati-
num, 3,500 deg.; brass, various, 1,400 to 1,600
deg.; wrought iron, 2,700 deg. 2. Is there any
other metal or alloy that will stand more heat
than the foregoing? A. There is no available
metal that will stand more heat than platinum.

(8161) C. W. C. asks: Will you ex-
plain how the earth can be proved to rotate
on its axis by the use of tne pendulum? A. If
a ball of lead or other heavy metal be hung
by a long wire from a firm support, it may be
swung as a pendulum and will maintain its
swing in the same plane in space, independent
of the earth. Such a ball hung over the north
pole would swing toward the same point of
space as long as it continued to swing. If it
could swing for 24 hours it would swing to-
ward all points of the horizon during that
time, because of the rotation of the earth. In
our latitude the south end of the swing will
deviate from a north-and-south line about 9
deg. an hour. A ball of lead of 20 pounds’
weight, hung by a piano wire 40 feet long and
set swinging in a north-and-south direction,
should show the deviation in ten minutes.
This could not be, if the earth were not turn-
ing on its axis from west to east. To set the
pendulum swinging, tie a thread to the ball,
draw the ball back as far as desired, and tie
the thread to some convenient support. When
the vibrations of the ball have died out, burn
the thread with a match, and the pendulum
will begin to swing without any jar or other
inequality in its motion, which would cause
the pendulum to swing in other than a straight
line back and forth, and ruin the experiment.
This experiment was first performed by Fou-
cault in Paris at the PPantheon, but has since
been repeated in many' places. See SUPPLE-
MENT No. 627, price ten cents.

(8162) E. E. B. says: The fact that I
have been a subscriber and reader of the
SCIENTIFIC AMERICAN for the past 23 years is
the only excuse I offer for the following ques-
tion. On page 515 of appendix of a work en-
titled ‘“Buried Cities Recovered, or Explora-
tions in Bible Lands,” by Frank S. DeHaas,
D.D., fifth edition with appendix, published by
Bradley, Garrettson & Co., I’hiladelphia, in
1884, I find stated that a Mr. Rassam has dis-
covered at the remains of the antediluvian city
of Balawat, in the Euphrates Valley, a stone
or terra-cotta chest containing tablets of an-
tediluvian history written by Noah. Is this
statement true? A. Nothing has ever been

found which was written by Noah. We scarcely
can expect to find anything belonging to his
period. There have been found, however, cune-
iform tablets recording the stories of the Crea-
tion, Deluge, erection of Babel, etc., written by
the Babylonians and translated in Assyrian.
These record very closely resemble the Biblical
account as recorded in Genesis. If you are
interested in the subject, you can secure a book
recently published, ‘“The Monuments and the
Old Testament,” by Ira M. Price, published by
the Christian Culture Press. The price is
about $1.25. Another work on the subject is
“The Higher Criticism and the Monuments,”
by A. H. Sayre.

(8163) O. B. M. asks: Will you kindly
inform some of your readers if the modern in-
candescent gas light is injurious to the eye-
sight, or unfit to work by at night, as draught-
ing, using colors, etc.; also as to best light
globes, shades, etc.? A. The incandescent gas
light cannot be any more injurious to the eye
than any other ligiit of equal brightness. It
should not be used near to the eye without a
shade. All artificial light is injurious to the
eye, if improperly used. The practice of the
fathers to go to bed at dusk, or, at any rate,
to sit with the light of the fireplace only, was
better for the eye than our manner of turning
night into day. An opal shade is the best
white shade for any lamp, which is used for
lighting a large space like a drawing board.

(8164) M. H. asks: What is a tele-
phonograph? I would like to know where
they are offered for sale, and at what prices,
and the differences between them and the or-
dinary concert phonographs with the extra
large wax cylinders? A. The telephonograph
is a very different instrument from the ordi-
nary phonograph. It has been the subject of
several articles in the SupPLEMENT, under the
name ‘Telegraphone.” See SUPPLEMENT Nos.
1286 and 1307, price ten cents each. The in-
strument has no wax cylinder, no style to
scrape along the indentations made for it, and
is said to reproduce the sound with a perfect
preservation of its quality without any metal-
lic or harsh tones added. We do not think it
is yet for sale in this country.

INDEX OF INVENTIONS

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

APRIL 9, 1901,
AND EACH BEARING THAT DATE.

[See note at end oflist about copiesofthese patents.]

671,769

671,538
.. 671,608
. 671,695

Acid, producing acetylsalicylic, L. Lederer.
Advertising or displaying device, luminous,
J.

Alloy, E.

Ammunition bn, H. W. Daly..

Animal trap, G. Malling........... 671,524
Annunciator, D. Rousseau.. 5 .. 671,776
Assay furnace, D. Laird........... . 671,558

671,721

Automobile gearing, F. L. Dyer
g - 671,532

Automobile vehicle, Warren & Hoffman.

Automobiles, variable speed reversing drlve

for, L. Judson....cceoeeveeeeacens 671,673
Axle boxes, temperature alarm and indi-

cator for car, R. G. Callum.......... 631,813
Axle, lubricating, F. P. White............. 671,847
Bags, etc., securing device for, S. P.

Grant ...c.coceeveciccccocnssascisannss 671,589
Bailing press, H. L. Duncan.... .. 671,918
Bailing press, W. R. Coleman..... . 671 940
Band cutter and feeder, S. Bufkin........ 671, 1581
Bars, etc., mechanism for shifting and

separating, S. V. uber.....ceeeeueee 671,440
Bath tub heater, G. D. Robertson.. 671,868
Bed Dbottom support, L. W. Welch. 671,843
Bed, box sofa, C. Buhner......... . 671,906
Bell, E. D. Rockwell....... 671,924
Berth, ship’s, H. Kaiser... .. 671,767
Bicycle brake, C. K. Davis................. 671,435
Bicycle changeable gear, safety, J. W.

CrOIMEr ....icevecerotonscnososnsnaanans 671,945
Bicycle dress guard, L. D. Cooley. .. 671,816
Boat, life, C. F. Sultemeyer...... .. 671,502
Bobbin holder, J. E. Bacon................ 671,744
Boiler. See Steam boiler, Water tube

boiler.

Boiler tube sheet, J. C. Spiers............ 671,782
Boilers, automatic regulator for steam, R.

JANNEY cevviveresossccocccnccccccssne 671,598
Bolt. See Lock bolt.

Bolt holder, H. Stade.........c.ceiieennnn 671,872

Bolt pointing machine, C. Lanz
Booster crusher, Pfatischer & Bedell.

.. 671,522
. 671,489

Boot or shoe, J. E. Jackson......... . 671,518
Bottle attachment, ink, I. Schoen. . 671,779
Bottle closure, A. W. Weber...... . 671,784
Bottle, glass, R. J. Kirkland...... . .. 671,649 |
Bottle, non refillable, F. B. Hooper........ 671,597 '
Bottle, non refillable, C. A. Stewart, Jr.... 671,735
Bottle, non refillable, A. Brielmayer....... 671,753
Bottle, non refillable, E. T. Evans.... 671,880
Box, J. Selle......ccccuiuiiiinninnnns 671,897
Box cover, auxiliary, M. Meyer.. 671,833
Brake apparatus, J. E. Anger... 671,787
Brake beam, P. T. Handiges.. .. 671,552
Brake beam, J. H. Baker............cc0.e 671,745
Brake beams, apparatus for making metal-

lic, T. E. Carliss.......ovveieeecnnaans 671,537
Brake beams, making metallic, T. E. Car-

LSS ev e eenennenronennesensaneneneenns 671,536
Brake block, G. Gumpel............ ,8
Bridge superstructure, R. Petersen.. o0 A
Brush, W. A. Eldredge...........ccactuee 671,722
Brush, shoe polishing, W. W. Worcester... 671,873
Buckle or clasp, ornamental, F. D. Thomp-

011 5000080000000 0000000500080800000080 671,616
Button making machine, E. W. Silsby 671,870
Can opener and knife and fork, combined

tin, F. Wattne...........coooueiinn.n 671,740

Cans, jars, etc., apparatus for seating and

sealing covers on, E. K. Leffingwell.... 671,930
Candy mold, H. Staub.........ccevveeeeanan 671,501
Cane sling tripping attachment, L. H. Avet. 671,874
Canister, soap, C. D. Kendall.............. 71,827
Car brake, automatic freight operating, W.

H. Sauvage......ccvveeieniracaaccnnse 671,635

Car, convertible, R. K. & J. K. Ingram
Car, convertible railway, J. A. Brill. 8
Car door, hopper bottom, G. I. King..
Carbonator, Collins & GriSCOm .-« -«--.-
Card receptacle, R. A. Simonson...
Carriage, motor, W. J. Woosley..
Case. See Mandolin case.

Cash box, portable, J. B. laumann.........
Casket handle, E. R. Sargent.........
Chair. See Swing chair.

Chair or stool base, T. H. Costello
Chair seat, W. Weill............... .
Chimney top extension, P. H. Jacobus......
C]:AucllzI for mandrels of turning lathes, F.

671, 1575

671,486
671,710

671,758
671,742
671,483

671,629
671,461

nde
Chuck wrench, E. T. Warn..

Foot and

[ ] 9
‘Star”.=x,
5 Automhc

< Lathes

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S. A,

GINE&FO MACHINE SHOP QUTFITS,
THE TOOL$AND SUPPLIES.~7 /<
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Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

PRt 20 pagePath:
ematical Cata-
%‘ataiogueon THE QUEEN logue on ap-
application. plication.
ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.

QUEEN & 0., %psicaland Seleprine
69 Fifth Ave., New York. 1010 Chestnut St., Phila.

There is never any question
about the quality of a

B. F. BARNES
UPRICHT DRILL.

The tool here illustrated is our 20-inch
Drill, and we guarantee it to drill up to
Tinen in steel and 1Y inch in cast iron
at a good gait and without strain. We
build larger sizes and will be glad to
send full data on our entire line to
interested people.

B. F. BARNES CO., Rockford, Ill.

PERFECT - PUMP - POWER.

is attained only in the
TABER ROTARY PUMPS
i They are mechanical,
¥ simple and durable.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanic. "Most
ower at least cost. All parts
. interchangeable. Made of
§ iron, steel or bronze. Can be
driven by belt, motor or en-
gine attachment. Large lllustrated. Cataloaue ree
ABER PUMP CO., 32 Wells St., Buffalo, N.

Gold Stocks Free'

Just to introduce our big western weekly mmmg paper

(7th year) we will send a block of 5 shares full paid and

non-assessable in a Cripple Creek Gold M ne Free.

You must send us 50c. cash or stamps for a 6 months’ trial

sub. to our illustrated weekly paBer Clubs of 5 or more
3

*s[00
A.mmleomqma

)

TARERPIMBTO BUF ¢

ALON Y

40c. each. Full mining news, ertificates sent by re-
turn mail issued to N Cnp le Creek is a world-beat-
er. Address ROCK OUNTAIN MINER

(Inc.)s Denver, Colo.

IMPROVED GASOLINE BURNER

Gas is admitted through circular slots instead
of Derforations. 1t is fitted with pilot light.
Can be left burning any
length of time. Carriage
is always ready to start.
pe==> This burner is a qmck
steamer, gives a blue
flame, and will not light
or blow back. Is fitted
with automatic fire regu-
lator which shuts gas off from main burner at any desired
pressure. FRANK MILNE, Everett, Mass.

FOR VEHICLE AND
MARINE PURPOSES.

Nothing better or more economical
than our four-cylinder motors. Pos-
sess every known point of excellence §
Durable in every part. De-
tachable ignifers. heavy bear-
ings and shifting spark, water-
%acketed head, runs any speed

rom 100 to 1500 per minute,

0 H. P. Full arante
ggound joints thrglx%‘llxout e

Buffalo Gasoline Motor Co.,
Buffalo, N. Y., U. 8. A.

Apply for Catalogue.

NICKEL
AND
Electro-Plating
Apparatis and Material.
THE
Hanson & VanWinkle

Newxu-k. N. J.

~ 136 Liberty St., N. Y.
N& 32 S Canal 8t

GASOLINE

woron CASTINGS

For MARINE, VEHICLE and
BICYCLE MOTORS,
with Working Drawings.

LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass.

Send your business card ,
for 160 p. 1900 catalogue.

Tt triumphs over obstacles;

itenables youto gratify your
hest ambitions;

ac ieve; to accomplish ,bto

e-

win. 1t marks the difference

tween success and failure and |
makes man the supreme master of
his destiny. By our new system
you can learn@this wonderful
science in a few days at'your own
home, you can cure diseases,bad
habits and wield wonderful power

and influence over others. Our
richly illustrated book on Hﬁno-
tism, Personal Magnetism,
netic Healing, etc., tells how. It 8
free. It is intensely interestin
and full of startling surprises.
has been the means o startmg
thousands of persons on the roa
to success. A postal card dropped
in the box at the corner will bring
this wonderful book to your very
door. .Address,
New York Institute of Science,
Dept. I%T. 14, Rochester, N. Y.
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Cigarette machine, N. Du Brul...... eeeess 671,917
Cigarettes, manufacture of mouthpiece, E.

T. Gilliland....ccviiinnnnnnnn. eesesess 671,859

Cistern cleaner, G. Latchem......... cseese 671,650
Clamp. See Cultivator tooth clamp.
Clamp and bench dog, J. Sippleé.ccsecsess 671,733
Clothes tongs, L. W. Myers....... 671,652
Clothes wringer, H. G. Anderson.. 671,533
Clutch shipper, C. W. Levalley.... 671,602
Cock, plug, H. J. Krebs....... 671,678
Cock with removable valve, compresslon, o

G. HedgeB......eoveeennns eesesscssess 671,481
Condenser, A. Snyder .......... .. 671,841
Conveyer for ropeways, A. S. Hallidie .. 671,591
Corn husking machine, E. F. Obenchain.... 671,653
Corn shellers, ear corn conveyer for, L. F.

J. E. Sherfey...ccocuue. 671,453
Corset clasp, L. C. Lacoste 5 671,520
Cover, cooking utensil, M. C. Foresman. ... 671,795
Crates, etc., fastening for, Thomas & Gal-

L 856 6060000000000000000 cesessseesss 671,901
Cream separator, G. H Smith. 671,640
Cuff holder, I. Freed........ 671,545
Cultivator, B. Fisher.. 671,475
Cultivator J. L HOKe.oivivieiiseenaranss 671,728
Cultivator tooth clamp or fastening, J. Kil

L 50 55 0600000000000000a00000800000000 671,677
Curtain hanging apparatus, T. J. Cloud.... 671,469
Curtain pole, C. H. Campbell........ . 671,755
Curtains, combination fixture for lace and

roller, J. Tamboer............ ceesseess 671,459
Cutter. See Band cutter.

Cyanids, making, J. Grossmann........ vee. 671,479
Dash foot, J. Q. Juvenile.........cceicvnnn 671,890
Decorating articles of manufacture, Kase-

bier & Vigelius...........covvviiennnn 671,519
Dentist’s rubber dam, C. F. Horgan... .. 671,929
Dialkali cyanamid, making, J. Pfleger 671,709
Diamond cross cutting machnie, E. Loesser. 671,830
Diamonds, working, E. Loesser.......... ... 671,831
Die press, E. W. Silsby....... 90
Display rack, G. W. Barnett.............. 671,5'
Door for trolley car barns, W. R. Kinnear.. 671,445
Door opener, automatic sliding, D. Schuyler. 671,637
Door or window lifter, H. Heisler.......... 671,554
Door or window screen, S. J. Horcheler.... 671,928
Door stop, E. P. Spence......ceveevienennns 671,899
Draft equalizer, R. M. & H. M. Hickok.... 671,919
Draft rigging, H. T. Krakau (reissue)..... 11,904
Draft rod slack adjuster, E. LewiS......... 671,829
Drill coupling, J. A. Martin....... . 671,803
Driving mechanism, W. Scott.. . 671,495
Drying oven, H. K. J. Weijers........ .. 671,741
Duplicating machine, P. H. Saunders....... 671 634
Dye and making same, black trisazo, Elbel

& Rosenberg.......eivveiiennenennenns 671,543
Dye, azo, A. Tkatsch .. 671,902
Dye, black sulfur, H. GuSSmann........... 671,908
Dye, brown azo, A. Tkatsch........ 671,903, 671,904
Dye, violet, E. Schleicher.............. ... 71,896
Dyeing machine, J. IIussong.. 671,799
Eccentric, W. A. Gladden.... 671,476
Egg beater, S. B. Hegner 671,516
Egg, nest, D. H. Cox, Jr... .. 671,471
Electric motor, H. P. White............... 671,662
Electric motor controller, W. B. Potter.... 671,490
Electric switch, F. Head.......coovvvunenn 671,883
Electric conductors, hydraulic press for

splicing, T. J. McTlighe.....ccovvuvnnns 671,835
Electrical distribution system, C. I. Young. 671,715
Elevator. See Hand elevator.

Elevator, Wolfman & Jensen........ceeese 671,506
Elevator door lock, A. M. Coyle............ 671,878
Elevator wells, door qperating device for,

H. Bitner......c.coveeveiereneecencnnes 671,580
Embroidery ring, R. R. Essig.............. 671,474
Engine reversing and cut oﬂ mechanism,

W. A, Milligan.........c.o0iiiinnnn, 671,834
Engine reversing mechanism, Phillips &

................................. 671,805

Hun
Engines, mixing and vaporizing device for
explosive, C. White
Engines, s;;arkling igniter for explosive, W.
B

Excavating machine, D. H.
Exposure timer, L. K. Sne:
Fabric. See Woven fabric.
Fabric, J. H. Beamer......
Fan, 8. G. Phillips...
Fan, electrically operated R. S

Faucet and bottle washer, combined, J.

Snyder.

HOBIEY .ccecvcecevcccccescsccascns
Feeding device for conveyers, et

Johnson
Fence, wire,
Filter, A. Xander.............
Filter and water cooler,

der
Filter, screen water,
Finger nail clipper, J. C. Ernst
Firearm sight, .J. J. Peard....
Fire extinguishing apparatus,

Dunham
Fire hose bridge, self locking,
Fireproof blind, W. R. Kinnear.
Fireproof construction, A.

wright ....c..e0000v0eesnee
Fireproof construction, W. Orr..
Fireproofing paper, composition for,

Richards &

(13 5680000000 000080000 0000 000000000000
Fishing ba. mechanical, Shakespeare &
Locher ........cceceuene
Fishing tackle, S. H Nesbit.
Flasks, apparatus for drawing patte ns
from, J. G. Johnston.........ccco0euunn
Float trap, variable pressure,
NNES  ...ieiiecenceenananens

Floor mat, E. J. Manning
Fluids, apparatus for generating and utili
ing elastic, W. L. Judson.....
Fly trap, V. H. Crankshaw...
Fork. See Pitchfork.
Frequency or speed indicator,

R. D. Mer-

671,743

671,718
671,925
671,781
671,812
671,527
671,660
671,671

671,825
671,612

671,609
671,775
671,777
. 671,444

671,596
671,679

671,548

. 671,613
671,914

671,702

671,442
671,832

671,674

.. 671,510

shon ...... 671,730
Fruit grader Bailey 671,646
Game board justitying device,

TOWES .oe.vevecncnsas 671,754
Game, parlor, R. Cumming 671,855
Garment, D. Rabinowitz................ 671,631
Gas burner, incandescent, Pinkham... 671,610
Gas engine or similar motor, C C. & E .

1131074 £ S8 56 56000 0000000 0000000000 671,934
Gas generating apparatus, acetylene,

Dickerson ........... 671,693
Gas generator, acetylene,

ville .. 671,796
Gas, making, . 671,630
Gas producer, A. Laughl n 671,892
Gases, apparatus for electrically treating,

. 671,507
Gate, 671,582
Gate, 671,641
Gear, changeable, W. G. Stolz.. 671,456
Gear, compensating, H. P. (,oleman. 671,719
Gear, differential, J. B. & A. Benson 671,432
Gear, driving, Young & Danley 671,785
Gear, driving, C. L. King 671,828
Gear, reversing, F. J. Ball 671,747
Gearing, change, K. G. Johnston. 671,826
Gearing, variable speed, F. J. Ba 671,746
Gas bath tub, W. L. Harvey.......c..c.. 671,594
Glassware, mechanism for manufacturin

T. Coleman, Jree.eeeeseosessnoces 671,757
Glove, reversible, N. D. Newman et al. 671,562
Gloves, etc., fastener for, J. V. Was

DUIDE .e.cevoncocccocccnnsascsnns 671,572

671,714
Governor, E. J. Armstron ............. 671,926
Grain drill disks, axial bearing for,

Dempster ......coeeiicecenn 671,539
Grain drill feed, Denyes & Schutt 671,587
Grate, C. Yingling 500000800000 1,905
Grinding machine, A. H. Morton o 671,448
Gun cleaning tool J. A. Rosenberg. 671,839
Gun, wire wound, W. Crozier....ceeeeee 671,879
Guns, means for preventing erosion of,

Noble 671,708
Hair curler, R. 671,838
Hammer, L. P. Gagnon... 671,821
Fand elevator, E. Sayre...... 671,808
Handle. See Casket handle.

Handle bar extension, A. H. Field......... 671,647
Harness attaching or detaching device, Mc-

Cormick & Gordon............ cessssses 671,706
Harvester belt tightener, C. Colahan 671,470
Harvester reel, S. Nixon....eeeeeee 671,707
Hat fastener, L. Huppertz...... 671,887
Heat, device for effecting the radiatlon of

. A, KnoX........iiieennnnns ceeeee.s 671,768
Heating burner, L. J. Wing.......ee0veaeen 671,574
Heating furnace, continuous, A. Laughlin.. 671, 893

(Continued on page 253)
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) CREST MFG. CO.
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CREST Coils
Sparking Batteries
Plug Carburetors

HOO-HOO
BABBITT NIETAL

Is thevery best for high speed journals and heavy bear-
ings. Made only by

MORE-JONES BRASS & METAL CO0.,

ST. LOUIS, MO.

THE AUTO-CARBURETTOR

made upon a new principle furnishes a reli-
able explosive mixture. Easy ignition and
reatest expansion. No pump required.
868 a grade of gasoline with no waste.
y adapted to automobile and cycle
Our customers say it is the best
Carburettor in the market. We make also
the Register Valve for controlling the
flow of gasoline or other fluids. Write us
for prices and booklet on Carburettors.
Gasoline and S FEneines and Automo-
biles built to order and repaired.
The Avery & Jenness Co.,30 W. Washmgton St.,Chicago

fion, $1.00. TRADE NEWS PUBLISHING
€O., Room 6, 24 Murray Street, NEID.YORK.

ANY BICYCLE RIDER mn.y and ALL RE-
PAIRERS do need our 1901 A, & J, Hanger,
If you have a used-up hanger to replace; If you have
frames with odd-sized brackets; If you want 8, higcher
gear Write us and find out all about the A. & J. Han-
We send che complete set all ready to go into your
ame No bother brazing or re- enampfinu We can fit
any frame, VERY JENNESS 00..
3 . Washington St.. Chicago, Ill.

$1 YEARLY FOR REPAIRS.
1t has been found that it costs a

tritle less than §1 per year to keep

our Holsting nglnes in
repair. That speaks well for
their superior make and
durability, doesn’t it?

There is'no more eco-

Jopw3e) 207 puag

nomical or serviceable
engine made for mines,
quarries, docks, etc.
Much cheaper than
steam. Both friction and =

gearedhoist 6 to150 h. p. ST Oy s
Weber Gas & Gasoline Engine Co., P. 0. Box 1114-a, Kansas (,lty Mo.

If Your Eye Could See

the filth that F““es through or-
dinary water faucets you would
be alarmed and disgusted. These
germs are the cause of most dis-
eases. Pure water would prevent
them and perfecily pure water
can be produced only by using
the widely celebrated

Berkefeld Filter,

which is constructed on the most scien-
tific and bygienic piinciple. Easy to
clean and care for. Rapid flltration.
One gallon of pure water in 4 minutes.

Berkefeld Filter Co., 2 Cedar St., New York.
Acetylene Gas Burners.

Schwarz Perfection Lava Burner.

Fhest, awards in all Aoetylene
sitions. Made of one piece of la- va
faultless and eve’g o'n? tested and qua/r

Price List.

geslg)&lgg Sole Agents for
the U. 8. and

Carbonization.

ot Alignment.  Canada.
M. KIRCHBERGER & CO.
50 Warren Street, New York.

gentle-

TOR/DE YCLE man and
s lady rider on an

I Eclipse Cycle in every town

in the U. S. to introduce them. BIG

MONEY for you if youcandoit.

for proposition,
SEYMOUR MFG. CO., 99 Chambers St., N. Y. Dept. 6.

Acetylene Gas Lighting

Reduced to the most
Eflicient, Safest, Simple
and Economical Use.

We guarantee our machines per-
fectly automatic in action, to ex-
tract all the gas from the carbide,
and absolutely no over production
orloss of gas. lpprove by the va-
rious Boards of Kire Underwriters.
Standard sizes 10 to 150 lights. Ex.
clasive territory given to responsi
ble agents. Correspond with

NIAGARA FALLS ACETYLENE GAS MACHINE CO..
Niagara Falls. N. Y. and Canada.

GERE GASOLINE. ENGINES

SIMI'I.I‘.ST BOAT ENMNES MADE

IMPORTE

want a

Write

uN(HW'B.
GRAND RAPIDS.MICHIGAN.

OR ONE CENT.
; Moses, by the aid of a rod,
= strucka rock and got cold wa’
ter. You by the aid of a
Humphrey Crescent Heater
strike a match and get hot
water. They require no com-
pllcated Eiping slmply convect
ater and gas in your
bachroom tharanteed

HUMPHREY MFG & PI.ATING C0., Kalamazoo, Mich.

Hinge, blind, J. G. J. DaviB.ccsceesscsccss
Hinge, door, F. M. Champion..cecececsssss
Hitching horses, vehicle device for, I. N.
Lachner ......ccecieieeiecscnccnscne eoe
Holstlnlg and conveying apparatus, W. S.
Hook and eye card, A. E. Waggoner
hooks and eyes, japanning, A. E. Wag-
BODET  +euveeverennnscasannannns ceseeee
Horse detaching device, H. L. Gray........
Horse holding attachment for vehicles,
Clark & Barker....e...ccceeeeecccccanns
Horse holding device, R. Winchel.
Horseshoe, nailless, M. Boulgar...
Horeshoeing rack, J. Z. Benedict.c.ecoeese
Horses or other animals, apparatus for re-
moving, A. C. W. Hobman.......eeu..
Hot air engine, O. P. Ostergren...c.eceeeee
Husking pin, J. P. Flaugher.....cccceeeeee
Hydraulic impact engine, C. N. Dutton, 1
»041,
Ice cream mold and dipper, M. Bach.......
Incubator radiator, E. J. Hicks............
Indicator and seal lock combined, W.
Scharnweber .....c...cieiiiiiiiienenens
Inscription plate for burial cases, J. J.
De LACY.eo.cooeeieeronienronacanncsans
Insect trap, J. C. Nielsen.....ccceceeeennns
Insulator, self locking, W. P. Beardsley....
Ironing table, S. H. Witt......coveeeenenns
Ironing table, C. A. Perry...ccccceececeeccs
Journal bearing, L. P. Delano...
Junction box, E. T. Greenfield......671,762,
Kite, W. E. MOWrIer......cco0uees
Knitting machines, let otf and controlling
means for, F. Wilcomb................
Knives, forks, etc., with handles of same,
connecting fangs of, P. Erhardt........
IKnob attachment, C. E. Smith....
Lacing, shoe, A. A. Soderberg.....
Lamp burner, oil, F. T. Williams. .
Lamp, electric arc, T. E. Drohan...........
Lamé) heater, electric glower, F. M. God-
. 1 o T AP R
Lamp receptacle, electric, W. E. McDonald.
Lamp shade, H. A. Catlin.....cc.evevenenes
Lamps, ﬂexlble and adjustable supporting

device for electric, W. F. Brewster....
Lamps, flexible supporting structure for
electric, Brewster.....coceeeeess
Lampblack, making, L. J. E. Hubou. ..
Lathe, E. A. Schumacher........... .e
Lathe, W. Robinson.......... ..
Lathe bed, R. & W. B. Lang
Lathes, planers, etc., variable speed and
reversing mechanism for, R. B.
Marshke ............... .
Lawn sprinkler, A Johnston. .
Lawn trimmer, A. Lawrence.
Leather, artificial, J. P. Nealon ..
Leaves from their stems, apparatus for
separating lateral portions of, L. P
Whitaker .....ccvviiieieiiiiiennnnn..
Leaves from their stems, separating ﬁexlble
portions of, L. P. Whitaker.
Lifting jack, Ballard & Nlckerson
Lime, treating, H. P. Dodge....cccvouvenns
Liquid filling receptacle, J. Devantery......
Liquid meter, Ashley & Martin............
Lock, C. E. Smith............. .
Lock bolt, E. F. Comber
Locomotive draft rigging, J. Elder...
Log carrier, P. Rooney.........
Loom, W. F. Draper........... .o
Loom, narrow ware, E. Haast.
Loom shuttle, E. H. Ryon....
Loom shuttle, S. A. Dudley... .
Loom shuttle, W. Fischer, Jr..............
Loom shuttle easing device, H. Rycroft..
Loom warp rest, E. E. Barlett
Loom warp stop motion, W. F Draper....
Loom warp stop motion, C. H. Draper......
Mail box, M. J. Daly...ccevevecenccencnnne
Mailing tube, H. L. Gray...
Mandolin case, A. Shaeffer.........ceceeuee
Manuscripts, etc., holder for, J. Jerabek...
Match box, W. A. Patten.........
Measure, tape, S. E. Creasey.....ccecces. .
Measuring instrument, distance and altl-
tude, L. N. Hornbeck..
Meat press, W. S. Swift.
Mechanical movement, J. & E
Mercerized apparatus, E. J. Nelson.
Metal, rolls for cutting expanded L E
CUPLIS 2unvnvsraarnsreesnnnnnnns .
Mining machine, . Davis
Mop wringer, T. F. Condon.
Mordanting, V. Lendecke..
Mordanting cotton, Marot & Bonnet
Mosquito canopy, W. Woodward....
Motor, H. T. Vaders...cccce.ee
Motor brake, spring, B. G. Roy
Motor controller, F. B. Duncan............
Music sheets for self playing lnstruments,
machine for perforating, A. Gally
Muzzle, F. Eiffert.
Napping machine, J. .
Nut lock, Comminge &
Nuts, automatlc machine for tapplng, Gros
& Brown
Ordnance, shoulder pointed, A. Normand
Ore separator, K A. Wielolaski....
Organ, automatically operated,
CrookS ....c.ooecvunienrnnionans
Organs, attachment for reed or

671,819
671,434

671,601
671,797
671,437
671,503

671,504
671,822

671,688

. 671, /850

671 433
671,750

671,668
671,526
671,941
671,542
671,788
671,886
671,636

671,511
671,449

671,865
671,848
671,544

671,943
671,712

... 671,464

671,512

671, 814
671,618
671,619

. 671,672

671,565
671,806
671,521

671,487

671 604

. 671,846

671,690

671,824

. 671,529

671,729

. 671,867
. 671,915

. 671,584

671,590
671,836
671,573

. 671,601

@Y  ceieieeseciieieians 671,875
Packing metallic rod, T. G. Saxton 671,681
Packing, piston, W. S. Halsey 671,561
Packing ring, W. H. Hammon 671,697
Paper boxX, J. T. Craw...eceeeeeessscsecesss 671,759
Paper making machines, screen plate for,

Smith........ 671,780
Parer, potato, J. Mon 671,525
Paste jar, J. B. Davids............ 671,927
Paste, etc., receptacle for, C. 671,509
Pen, fountain, C. E. Fowler 671,881
Penholder, M. Sporleder.............. 671,809
Pencil pocket holder, W. C. Tillinghast.... 671,738
Pharmaceutical compound and making same,

A. Eichengrun ...... - 671,622
Phonograph, F. D. Goold 671, 513
Phonograph, E. A. Hawthorne............. 671,625
Photographic or other prints, apparatus for

washing, H. B. Brockett, Jr........... 671,466
Photographic printing surface and making

same, Fulton & Gillard. 671,882
Pinao action, H. C. Schwarz .o 671,566
Pill, ete., coated, F. H. Metcalf........... 671,804
Pin. See Safety pin.

Pipe coupling, W. H. Hammon..... 671,695, 671,696
Pipe trap, C. R. Grinsted....... [}
Pipe wrench, A. W. Warnock

Pitchfork, A. B. Clay...ovviinniiennnnnnnns
Plaiting mnchinc D. L Chandler. . .671,790, 671,791
Planter, corn, A/ C. Peterson.........i.... 71 922
Planters, rocking axle for corn, L. E. Wa-

terman .........ciiiiiiiienaiinnan ... 671,462
Plow, Morelock & Poff.... . 671,864
Plow handle, C. A. Hobbs 671,626
Pneumatic power cylinder, N. O. Lindstrom. 671,559
Polish rod grip, W. J. Beighey..,......... 671,749
Polyphone attachment, N. Jensen.......... 671,800
Poultry suspending device, H. B. Stanert... 671,900
Powder box and duster, .J. H. Tohnson...... 671,766
Power generating apparatus, ”. Fisher...... 671,723
Power transmitting device, W. L. Judson,

671,675, 671,676
Power transmitting mechanism, F. T. Over-

FOCKET .u.vivievneneencnsncnsosesnsnnans 671,655
Printing, E. Hett (reissue). .. 11,902
Printing machine, F. X. Hooper cecesseenen 671,861
Printing plate holder, C. S. Mllls cerees.. 671,932
Printing press form lifter, W. Scott ........ 671,496
Printing surfaces, machine for making, E.

Hett (reissue)......c.cceieeeicccccccnns 11,903
Projectile, W. F. Cole............. . 671,877
Pulp molding machine, E. Hubbard......... 671,517
Pump driving device, C. H. Clayton........ 671,468
Punching and forging apparatus, J. H.

BAKET tiiiviiiiieeeeieeineeenaaacnnans 671,430
Punching and forging machine, J. H. Baker. 671,431
Punka motor, hydraulic, H. Spuhl.......... 671,455
Rack and pinion, J. W. Carmack. 671,583
Rail clamping device for thin or sheet metal

671,607

railway ties, C. Oldroyd....... ceteanas
Rail fastener, J. M. Spaulding. .
Rail joint, Nichols & Boughton.
Rail joint, N. I. Dallard.....cccceeveenens
Railway contact shoe, electric, Hanchett &
Murphy

(Continued on page 254)
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Write for Free Mustrated Book G-

$444006868484600606404484¢

«_The “Khotal’”’.»
Blue Flame Oil Stove

generates gas from common kerosene.
quart of water in two minutes and cook a dinner quickly. It
can be regulated to any desired degree of heat. 1t has no wick
and no asbestoys substitute. It is strong, durable and ornamen-
tal, b%mg made of brass ot superior finish and excellent work-
manship,

(ForR HOME orR CAMP OR YACHT)
It will boil a

A child can operate it. g
‘Khotal ” costs little to buy and little to run. The

combustion is perfect; no smoke, no smell,no soot deposit on
pots and pans. B
Picture sh ows smallest size, 8 ins. high, weight 54 lbs Price
$3.75. Made in sizes large enough to cook a course dinner.
THE HYDROCARBON BURNER CO., 197 Fulton St.. New York
Boston, Mass.: Globe Gas Light Co., 77-79 Union St,

SFPFF TIPS TIIFIIIIFIIIIIIFF9F

F¥

tlon One valuable feature is. that it
has lno arbitrary lead screw for deter:
mining

The Perfection of Pipe Threadmg

isadmitted tobereached when our

No. 9% PIPE THREADING
MACHINE

is ilsed. As a hand machine it isthe
on

one known that will cut and thread
inch pipe with ease and satisfac-

style or pitch of thread to be
¥ Send for (atalogue.

E MERRELL MFG. CO,
Curtiss St.,, Toledo, Ohio.

(MPOSSIBLE
TO CUT THEFACE.
EST AND SIMPLEST SAFETY
EVER OEVISED. AQLNPLRIENCE REQUIRED,

"NEW GEM SAFETY RAZog

WE GUARANTEE
AND KEEP THEM SHARP FQR OME YZ 4R
PRICE £2.00 POSTPAID.
SEND FOR (LLUSTRATED PRICE LIST.
THE GEM CUTLERY CO.
F7READE ST NEW YORK,

Savings Banks 37, v Industry 127

IF YOU

Have some money in a savings bank or have investments
that are paying you but three or four per cent.,, WRITE TO
US and we will show you our plan for the investment of your money where
it will probably net you 12 per cent. per annum.

The United States Steel Company

Has been established for two years, and we have one plant which alone cost us $250,000, but it is too
small to fill the orders for JUPITER STEEL CASTINGS.

The capital stock of The United States Steel Company is three million dollars, divided into
six hundred thousand shares, with a par value of $5.00 each. Every share is full paid and non-
Three hundred and forty thousand shares of this stock have been issued, and for
eighteen months a dividend of 12 per cent. per annum has been paid on the outstanding stock.

The United States Steel Company has the sole right to manufacture JUPITER STEEIL
CASTINGS, which are castings of the quality of forgings, and the NEAIL DUPLEX BRAKE,
which is now in use on the system of the Boston Elevated Railroad and other roads. See descrip-

assessable.

tion, April 6, of this paper.

To provide further capital for the enlargement of their plant, so that they can supply the
demand for Jupiter Steel Castings and to build the Neal Duplex Brakes, the Board of Directors
have authorized the sale of ten thousand shares of the treasury stock at par ($5.00) per share.

We will be pleased to send to those who are interested in an investment a full prospectus of
thiscompany, together with a record of what has been accomplished in the past two years.

THE UNITED STATES STEEL COMPANY
143 OLIVER STREET, BOSTON, MASS.

Has no pumps, no valves.
piping require
. water. Alwaysready for use.

in operation.

GRINDER

to_supply it WIth
Sim-
plest in construction, most efficient

8F Send for Catalogue.

W. F. & JOHN BARNES CO.. sovs ok Bl i85 o, rss i

PRIGNHKT
DRILLS

rplet.e lme, ranginﬁ from Light Fric-
tlon isk D: ' Back Gesred Self-

eed. Lntenlt improvements Up-to-date
in every respect.

Established 1822,

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS

COPYRIGHTS &c.

Anyone sending asketch and descri tlon may
quickly ascertain our opinion free whether an
invention is probably patentable. Commumca-
tions strictly confidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
8pecial 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 sroaaway. New York

Branch Office. 625 F 8t.. Washington, D. C.

REVERSING STEAM TURBINE.—PAR-
son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and from ail newsdealers.

Send 3c. for catalog of
Monarch Marine

Gasoline Engines.
34to45 H. P. $200up.

Grand Rapids Gas
Engine & Yacht Co.,

Grand Rapld 'S Mleh.

By constructing your boat
from a set of my Boat
Building Materials more
than one-half the boat fac-
tory’s price can be realized.
Also economize freight 500

er cent. Launches, Sail and

ow Boats, Gasoline Eg-
gines. Catalog free.

E‘RED MFDART 3545 DeKalb St., St.Louis, Ma.
R

SAYE MONEY BY USING THE

COMMERCIAL MUTOSCOPE.

Takes the place of expensive demonstrations.
small, compact traveling case.

A movi
Infinitely superior to mo

g Plcture showing your device in action. In a
els. Send forillustrated pamphlet and prices.

AMERICAN MUTOSCOPE &% BIOGRAPH CO., 841 Broadway, New York.

ERFORATED METAL

/)
7,
'/’,/////////////// ®

© 1901 SCIENTIFIC AMERICAN, INC.

OF EVE RY DESCRIPTION
AN ALL US
’”Wliliﬂlillfﬂ[ffﬂi/f/li £ 225N .UNION ST,

ES.
CHICAGO, ILL.us




254 51‘121111’511: gmrimu. AprIL 20, 1901.

Railway fog signaling apparatus, G. Jef- ] N .

' T3 0600660000300 6080000000000000000 671,556 ’l T .
Railway system, electric, P. E. Herkner 671,482 %___4 | [

CRAND PRIZE! PARIS! 1900. Railwa) s:\'stou{ J. M. Murph, 671,866 3 s 1 '
HIGHEST AWARD FOSSIBLE. e G el WITH PRIVILEGE OF EXAMINATION.
" [Roynoldé,‘ T = 671,564 FREICHT PREPAID TO YOUR STATION.
e efrigerator tank, J. amilton. 80 ,TY8 s

Register, (. R. Harper.........ocooeouoo.. 671,593 < THME WILLARD STEEL RANGE®
Reversing mechanism, C. C. & E. A. Riotte. 671,¢ :;;r' Has 6 8-in. lids, oven 17x21x12, 15-gallon reservoir and warming closet, lined
Rull!ug mill, S V. Huber...........ooovnen 671,439 throughout with asbestous, burns wood or coal. 'This special inducement is
Rolling tapering metal for saws, ete., ap- oftered for a limited time only. Mentivn this paper.

paratus for, C. Prouty................. 671,450

Rotary engine, L. E. Kro .. 671,557
Rotary engine, G. Schleicher..... .o 671,936
Rotary engine, J. W. Sunderland...... .. 671,944
Sad iron, electrically heated, J. 5
Saddle fork, M. R. Hunter.................
Safety pin, L. Snedeker .

WM. G. WILLARD, Manufacturer, 619 and 621 N. 4th St., St. Louis, Mo.

$25:2BUYS A BUGGY

THE JOHNSON ROTARY PUMP.
Simpleofconstruction, pogitive
in action, eacy and quiet in ope-

N

e - Vi < ¥
E-SMITH T PREMIERS

(with top $83.) Wemanufacture

best makes in perfect rid-
ing order. DMiust be closed out.

We ship anywhere on 10 days
trial without a cent in advance,

{ ¥ CLE | Sand blasting device, H. B. Prosser o i i a full line of Buggies, Carriages and
| TN “-SL*‘ ANII‘G e g Sand screening machine, E. E. Hanna...... 671,764 l‘l‘)?lttl[ﬂ?ith:rF:S:a(}illy: :ggﬁxtegrt&: Harness ﬂ"lf'f_hh‘rb}!l)’le? S“P"l‘if
i ! \‘ S g Sash lock, A. J. McGehee.................. 671,921 | glucose. acids, starch, giue, var- q“;i"s"rl;::;;gfrg ﬂ;'ons‘\’x'c;
} 7 I 1 | &l Saw attachment, hand, E. A. Michalscheek.. 671,488 | nish, coin and water, malt, etc. ', o ~fptorie‘
! AT ELIMINATES J THAT Vi Saw, metal, Miller & Gard... ... 671,910 | Large sizes for irrigation. 2  of 2 eno-mous fac =
\ OBJECTIONABLE | FEATURE SO 1 Saws, manufacturing, C. Prout 671,451 Mude as a beltor steamn pump, or com- Solddlrecc‘mcopsume':r
. ( { i 4 » hase five 7. F. Sti 5 3¢ | Dination, or operated by electric motor SaVE DEaLER’S
B fei Scale base, swivel, W. F. Stimps 671,736 i 4 . g
iy COMMON || TO OTHER | Screw machine, G. Sittmann 671,568 | or #asoline engine.  Manufactured by BT s
/ ! el i Screws for bufling, machine for ine. * DAVIS-JOIINRON CO., Station V, CHICAGO, “
TYPEWRITERS |AND KEEPS BOTH { < tM. AL )Inntan‘i‘banl‘t _____ L 671,731 | James J. Robley, Agent. 95 Liberty St., N. Y. City. approval. Your money back i[;logs:m:;d. gﬁ“?&?ﬁﬂ-"ﬁ'ﬁ"ﬁ:
i THE OPERATORAND THE TYPE | Seams of metal cﬂ“s,s‘:m” machine for fus- " y UNION BUGGY COMPANY, aginaw St., "
" ' FREE ,FROM DIRT | ing side, Gersant & Bullifant........... 671,5: ICKE MAN S
: i~ 3 f Seam% of metal cans, etc., machine ~for fu§- ’ D THE ELECTRIC HEATER.—A VALU-
] \01 4 \ | ing top and bottom, Gersant & Butti- able paper, with working drawinge of various forms of
\ { ] | fant .......o... . e 671,547 DURABLE DESKS the electrical heaters, including electric soldering iromn,
WA VR e | Seedxdrlll with fertilizer attachment, R. T elect,nx pad for téhe sick, etc. (;illllustmgons.thIEN-
| A GraY..eeeeeeeeeeeeeeenennnnnnansens N N TIFIC AMERICAN SUPPLEMENT Y5 rice 10 cents.
; | Sewing and  binding machines, signature Don’t buy until you get our catalogue— | For sale by Munn & Co. and all newsdealers.
e B 8 2 S packer for book, W. G. Trevette........ 671,531 100 pages of money saving val
¥ — - ewing machine, book, W. G. Trevette..... 671,530
THE SMITH A Sewing machine needle setting device, AL AMERICAN STORE STOOL CO.. 33 Howard St., New York / 9‘% BlcveLEs BELO" GOST
A AL | Hillmann ......ooiiiiiiiiiiiiiiinn.. 671,699 § =\ o T Ty (e pra— ]
EREMIER SMITH Sewing machine, ornamental  stiteh, W THE NEW BRISTOIL COUNTER : \ 5000 High Grade guaranteed
KovtiTeR PREMIER D T U S 671,650 . RDIY 19 ‘.M°de's$|0$|8
co e TYPEWRITERS Shaft hanger, H. 1. .. 671,550 (<) ¥ it with best equipments, 'to
P ; SEND FOR B shiele. 371.55:
1 \ “EATASouE Shearing devico, TL L, Guilin S GTas M 199 & 00 MODELS, §7 to $12
b el P S Wt PORRR g ond Hand Wheels, $Q$
T Sheet delivery apparatus, R. A. Bartlau.... 671,508 Good Sec
- Sheet delivery mechanism, W. Scott..671,493, 671,494 l“‘
(\

Sheet metal cans, manufacture of, E. Small. 671,639
Sheet metal cups, making, A. G. Anderson.. 671,427
Sheet metal pickling machine, O. Gauhe.... 671,588

A

w4

P
Shingle sawing machine, E. E. Poag.. . 671,611 (5

Y \
> * »
& « o o 6
AISTOL Coy, (\ i
Tt Bl irorirea sy NTER p
€ JROOY, BRISTOL, CONN.U.S.A.
&)

XL T e eniea apri 71891

: EARNM A BICYCLE distrib-
3 b Shirt waist attachment, J. C. Kimsey...... 671,920 i s for us, You can
e bont i pm et los sl | SHIFL \aiSis, e, holddr for. Kt ‘B Registers an accurate account of work done on prints " BT AR,
iqt N : 3 p > G LY 0 1 S 868000000000 00000000 00000000 671,664 | y £ al LA 3 . 3
ggggisl}]gzitgr;:?%:)rxemoé‘(}1\Ti‘tei.lf?g.wi{"ulx'bssgrv%tmgllﬁgl;te‘:ir:s' Shoe fastening, A. A. Soderberg. ... . 671,711 | otber automatic machines. Counts up to 1,000000 and Write at once for our Bargain

List and Special Offer.

of articles, giving in comulete torm the particulars of | Shutter, window, F. Chase .. 671,756 | reveats automatically. - Simple, accurate, durable. Spe-

this subject. Details of furniaces for making the carbide, | Shuttle, E. . Ryon............. JOPRRO Llen K> cial couubérsj,:) %((l)e(r).TKIi}‘r.iS;;ng ‘Drcﬁgcnuf?‘%. S. A. MEAD CYCLE €0, Dept.62 L Chicago.
gas generators, gasometers, burners, etc. %nmained in | Silver or silver and gold, treating ores con- 4
CIENTIFIC AMERICAN SUPPLEMENT, Nos. 94N, taining, . D. Kendall................. 671,704

1004, 1007, 1012, 1014, 1015, 1016, 1'0‘.".’,, Snow plow, railway, W. (. Gos . 671,623

R - » S : M " .
1035, 1038, 1057. 1064, 1071, 1072, 1082, | Soldering iron, G. Van Camp............... 671,460 M
1083, 1084, 1085, 10856, 1104, 1124, 11:32, | Space in erowded municipalities, means for Oryi inal
1149 and 1150. Price 10 cents each, by mail, from utilizing, I Bergeron...... 671,686 apdg ‘
this office, and all newsdealers. Speed changing mechanism, P. 671,505 Scientific
- — Speed mechanism, variable, E. Ma 671,561

g g Method
Speed mechanism, variable, A. 671,895

Envvgl rogglat%r, W, J. Burillvs 671,465 with Perfect Success of
Spindle. ee Spinning spindle.

Spinning spindle, Goldsmith & Hamblin..... 671,694

Spoke driving machine, I. Unckrich........ 671,842 PH Y s l o Loc l c A L E x E R c I s E
Spool, E. N. Lorscheider........coouvuuee.... 671,446 | without any apparatus whatever, and requiring but a few minutes’ time

Stamp, hand, .J. C. Johnson....

Steam boiler, W. E. Dickey......
Steam boiler, E. T. Birdsall.....
Steam engine, W. W. Lewis

671,648 | in your own room just before retiring. Ry this condensed system more
671’665 exercise can be obtained in ten minutes than by any other in two hours,
" 671,938 | and it is the only one which does not overtax the heart .

671,628 It is the only natural, easy and speedy method for obtaining perfect

A . . ’ health, physical development and elasticity of mind and body.
Steam engine, J. C. Speirs............ 50000 671,783 1f vou will tollow my instructions for a few weeks, 1 will promise
Steam from vehicle motors, means for dis- oon | YOU fuch a superb muscular development and such a degree of vigorous
posing of exhaust, Milne & Killam..... 671,933 ealth as to forever convince you that intelligent direction of muscular
Steam generator, Thompson & Barnes....... 671,713 | effortis justasessentialtosuccess inlifeas intellitgem. mental effort.
Sterilizing apparatus, A. V. M. Sprague.... 671,499 Pupils are of both sexes rang ing in age from tifteen to eighty-six, and

Sterilizing apparatus door, A. V. M. Sprague 671,500 | all recommend the system. Since no two people are in the same phys-
Still, ammonia, S. Thurstensen..... 671,810, 671,811 | ical condition, individual instructions are given in each case.
Stoker, mechanical, A. Hofman . 671,555 Write at once, mentioning SCIENTIFIC AMERICAN, for full informae
Stool and cane, E. Slagle.. . . 671,638 | tion and endorsements from many of America’s leading citizens.

Stnline Dox, ToCKIng or cseiating, 6 Tes: rz;jg ALOIS P. SWOBODA, 57 Washington St.,Chicago
s“-ins;.1l Emii'r',' L.'S. Copper... ..Ul 671,620

=

’ -

Syringe, vaginal, J. Graham 671,477 al;ebllyeggfsfzoAvl_

Tanning liguids, purifying, Thompson & 8 bert Vernon,

111 566 00000000000000806006000886008000 671,570 now given to

Tap driving head, Morgan & Williams...... 671,447 the world for

- Telegraph system, wireless, II. Shoemaker.. 671,732 the first time.

. 3 T(x}opholl(\ desk, C. E. Bf"tmlomegw ........ 9 671,577 | Yog Wm‘lttj it. hYoéx %rexlll\?tmco’?(petefl% to cfo{xljlbat the llnﬂu%té%qs

S . 5 q Telephone receiver, elecetrie, Strauss c | ot the world without it. ith a knowledge o e principles ot this
VITALITY isas essential toa bicycle tire asto gtoiu ...................... et 671,458 | rand science failure has been changed to success; the sick have
the human frame—the entire value Telephone receiver holder, T. Emerson...... 671,473 . be'enmage well. It is a marvelous force available in the every day aftairs of

of a wheel depends upon it. G & J TIRES livo longer, Thermometric alarm system, N. Smith...... 671,898 ! life between man and man in business, N OT H Y PNOT'SM It is not
ride easier, are safer and aore easily mended than any Threshing machine self fee'ding mechanism ’ in sickness and health. P sychratismis ! simply
other tire made. G & J TIRE CO., Indianapolis, Ind. C. H BidWell.n e orone 0 611,579 the power of putting another 10 sleepnor a name to my stify. Psychratism
Tire and wheel rim therefor, pneumatic, R, ’ is a science and appeals to man's intellect and reason. Itenlightens; makes

Bryan-Haymes ’ v 671,535 truth of mystery and is the X-Ray of Self-Development and personal influ-

ence, enabling one to see and understand all that has been attributed to

Tire fastener, W. Jenning suﬁamatuml agency, hypnotism and occult influences during the past ages.

SECTORLESS WIMSHURST MACHINE. | Tire_setter, ‘Adjustable rubb 671,701

. is the institute where the sick
—'This article gives directions for making. 4 illustra- |, SOOI =cceccseerriernnsiesar cnreeenn. 671,889 E VERNON SANATOR"J are cured by Psychratism with-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131. | Lire upsetting machine, R. Bates . .. 671,716 out drugs of any kind. All diseases and habits—drug, liquor, etc., are cured.
Price 10 cents. For sale by Munn & Co. and all news- | Tire, vehicle, J. Coomber........ e . 671,585 PERSONAL INSTRUGT'ON in Psycbratism is here given to stu-
dealers. sp,,{(i for new catalozue. : Tire, vehicle elastic, I'. 5. Hall .. 671,549 dents by FProf. Vernon himself,
T TR | Tires toh\\'h‘(\‘vls, means for securing elastic, gho;e‘yvho cannot afford the expense of a trip to lgr;fgsfégr‘pgg;lé%iscenglflgr
W. F. Williams. ........oooiiiiiin... 671,849 4 rof. Vernon’s -
BESITIIIFIIFIIITIITIIITIIIID vy e 1 T aar - W conroicnind FREE 100 PAGE BOOK nomorn or i in o
Toilet article, A. C. Preece................ 671, 5 ‘tury A 2 - P
@  SATISPACTION GUARANTEED. &)\ Ot prtlituiions, receptacic tor, G5 O o | ALBERT VERNON. tto.duy.’ it costs vou nothing. e wishes i to proiit by his cxper.
‘g:- 3 L F [ L UL TL L CELLEEEE D an1bea2 %ﬁgebgrolld( %lr'lg: Lﬁldc{z%oa;d ::g 3?)#1118'?&%5 tf !(‘)tfyy%llll:'nntm:ges l}l‘lgliso isa lvs;zluabﬁz book, not a mere advertising pamph-
Acetylene GaS Genel’atlon 3 :Il“((;x;_gul\e:- Sxfpgl;lt)td‘;mde' B. I*. Hennessey... 671,608 | jo¢” N4 contains much informationand the radimentary lessons in this interesting and elevating science.
Toy, electric, A. A. Kent Vernon Academy of Mental Sciences and Sanatorium, 2204 East Ave., Rochester, N. Y.
PERFECTED :g Track ?ls:]uding apparatus, locomotive, .
. 3.9 11 [ P 865 55 06 600800 00000000000 00000000 671,651
f - Train control system, W. B. Potter... ... 671,491 P
Ehel apparatu§ embodies en- ¥ Tripod, camera holding, B. A. Slocum...... 671,661 .
"'f y ntew prm(;ipl(:s. S‘:f‘;' % 'l'rolleyldﬁmhi]r for electrical railways, P. " p f t. ¥ \ tt Sun ro0f palnts
automatic, simple to instal Goldsmith ........... .. 671,438 A | [ NCS B
and operate. Next todaylight 3 Truck, car, C. T. Westlake. - 87184 ereg,um IT I ﬁ I'CSS €S et e ction D o
N A . ruck, elevating, A. A. Scott....... . 671,45% g = 5
in cost and quality. Any capacity from ‘r:abl.e Truck for autocarettes, J. W. Darley, Jr.... 671,856 FOR ~ CAMP - YACHT - HOME ~ HOSPITAL. }’o‘;.“gﬁeﬁ;:.egv%gg?{rg} 8end
lamps to town plants. Also high grade * Cri- Tubes, manufacture of metallic, H. Perrins. 671,563 NON-ABSORBENT, HY GIFNIC. ODORLESS, knowledge. Libera.
terion ” stereopticons. T“"*F Oﬁ(sll:ll;l'l:lal‘ objects, manufacture of, I. T ok When deflated can be ro]](ud into ducements to dealers.
i 2 small package for storage or transportatio PATTON PAINT CO.
1 A. dry. ... L eTe ! : : .
Jl ‘Bn COLT co-’ * %;};):\l\gﬁfter, f\l.e“}{.r)Bod\\ orth. ... - g;i:g?‘g . SSend tor Hlustrated Catalogue with Prices 227 Lake St.,Milwaukee,Wis.
Dept. S, 21 Barclay St., New York. | Typewriter, H. L. Arnold..... .. 671,663 \1 h p lr b : (: . o
Boston. Chicago. Philadelphia. ¥ | Tvpewriting machine, W. S. Peri . 671,773 viechanical rabricvo. PrRoVIDENCE R
o | Umbrella, folding, M. M. Appleman........ 671,645 : ?
5464446400464 6446440¢ Umbtli(‘lla notch and rib joint, J. J. Whit- 71463 : BICYCLE TIRE REPAIRING.—THE
32 5000008006060000030000000000000000 671,463 i i — i illus-
Unloading device for goods, trucks, wagous, ELECTRIC AUTOMOBILE. — DIREC- Eﬁ:&%}n h%fglertl, lgdllglfbﬁ‘;?:fg%g Aa{’é”ﬂgg‘c;‘,}d“’;}\‘{};‘;;’fh
ete., F. W. Koffler..................... 671,599 | tions, with many ilustrations, for ma.klr? a com plete | pliers and pluggers, together with rubber band plugging
P Py & .o Valve, N. C. Locke............... ... 671,770 | machinefrom two bicycles are given in SUPPLEMENT | and the use of puncture bands. 9 illustrations. Con-
Valve, C. W. A. Koelkebeck.... ... 671,862 | No. 1195. The motor and battery are also treated of | tained in SUPPLEMENT 1102, Price 10 cents. For
Valve, gate, R. Shirley...... . 671,614 | in detail. Price 10 cents. For sale by Munn & Co. and | sale by Munn & Co. and all newsdealers.
Valve gear, explosi{e engi . 671,931 | all newsdealers. —_—
Valve grab, A. A. Yackee.................. 671,617 im.
Valve operi,lting mechanism, W. H. Sauvage. 671,911 e i?JEWELED
Y - g9 Y Valve, reducing, W. C. Jennings............ 671,441 e vpewrl er xc a”ge ( - \ adjusted, patent regulator,stem wind and
cle“t' lc Hmerlca“ Valve, rotary gate, W. C. Jennings. 3 i g * ™" stem set, gentune
Valve, safety, A. Lohbiller............. 52! 116 Bartlay St.. NEW YORK 3 A NATIONAL SPECIAL
Yf‘]v"' sellf ‘311“‘1."1"3 float, A. B. Crowder... 671,854 S — 124 La Sa(le St., CHICAGO 4 B, wovement. Laies’ or Gents' size.
Valve, self closing, G. A. Blake............ 671,717 > 38 Bromfidld St.. BOSTON # 5 WARRANTED 20 YEARS. 14K.
MONTHLY, $2.50 PER ANNUM. \:1p(()‘r burner, incandescent, Heinritz & Mec- et 817 Wyandoite St., 4 Goldpl::\itei‘hu;ltlngkcase,elegantly
T 3 71, A \ d {4 engraved. Fit for a king. Nobetter
SINGLE NUMBERS, 235 CENTS. Vehicle driving mechanism, .J. Grimme ... 671,478 Z09 N thASNt%IASStc”Y’ Mo. 3 "R (\ watch made. Must be seen to ba
Vehicle tool carrier, G. A. Macker.......... 671,771 < or D g ’ jel appreciated Special offer for next
$ v Vehicles, brace for motors of self propelled, 432 DiamongTétLOUIs' Lt | ~ : 6‘33‘”" sendd yourvan}lnan&o::d
J.H. Bullard................ccoeeeun.. 671,687 1= - i y address and ,we will send this
DIN v i . Veneer, manufacture of built up, P. 8. PITTSBURGH, PA. . » watch C.0.D. with privilege toex-
it et o st LY T T Toy ooy e 671,467 3 West Baltimore St. : ¢ amine._If found satistactory pay
magazine in the United States. It has many new and Venilating reflector, adjustablo 671251 BALTIMORE. MD. 3 agent 85,85 & express charges.
impoitant features. Send 25 cents fcr the March | Viscosimoter, J. R, Roilly. 671,658 536 California St., BT 4 Shorinten tnd beautiful chain &
number, and see the new departments. The illustra- &:am"’ ? L. Mit(;w}l- aoocng 5 ?;}ﬁg_} - SAN"FRANCISC(;. OA%C.' i Write at once as_this may not appear
tions and cover are more attractive than ever. Send | W.2gon, dumving, E. P. Le Gol - 671,6: . e will save you from = again. NAT’L MFG. & INPORTING CO.
for * Are You About to Build 7 and be convinced. Washboard, P: .J. Joecken.... . 6T ,ﬂfn to 50% on Typewriters of ail makes. Send for Catalogue.

884 Dearborn St., B420, Chieago, Il
Washing machine, J. L. Davis K

Washing machine, reversible, J. K . 708
NEW DEPARTMENTS. Water gage glass, .J. Devantery . 671,808

Water, means for raising, J. Kurtz......... 671,600

Wate urifyi and filteri atus,
Monthly Comment. ehechotndie o, B i P gy g 2 > P4
0 . Water purifying apparatns, H. Reisert . 671,492 L d - L4
Interviews :lth Architects. }\Vn%or {alisinlg izllppa'lj‘ﬂtns.l J.f E,()B:i;‘lll(l). i . 671,428
New Beoks. Vater tube boiler, downdraft, O. D. Orvis.. 671,772
Wave motor, A. R. Hamilton et al......... 671,592
n nts. ave power, apparatus for the utilizs
ew Building Patents w for the utilizati
- of, B. M. Fletcher.......couveeeennnn.. 671,794 a, 0 Ou a,n 0 u 1
Notes and Queries. Weather strip, &. W. Allison.............. 671,786
o A e gging apparatus, band wheel for, C. .
Digest of Current Articles. L Blaow o PR 671,751 o We can tell you where to buy anything you want.
Wells, making or improving, .J. K. .. 671,429 1 f 1 1
MUNN & CO., o AL Sl rite us for the addresses of manufacturers in ANY line of business.

"7 61166 | Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES,
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

Wheat cleaning machine, S. D. Hool

Publishers, 361 Broadway, New York. (Continued on page 2%5)
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. Wheel, 8. C. Sams.....cccceveiiieeeiennees 671,778 ] IS 2 999)999999%%399999%%%&99”99999&
I Wheels, clutch for motor, J. A. Stone...... 671,737 | 4}
° Wheels to axle arms, means for securing
the Search VOhicle, R. D, SOIDHCTTeororonnesnsnnnsns 671,860 | X v
Window, W. C. Taylor...... . 671,642 g W
fOf work Window screen, Hipolito & Mastin. . 671,727 F 4
Window screen, J. B. Simmons..... b71,840 W
The man who can do somethm% Window ventilator, I. W. Otto... 671,654 | 303 d The Only W
better than anyone else doesn® Wool, softening, Florin & Laguache 671,760 | A . an Hammerless W
Search for him. We teach the Woven fabric, H. W. Smith......... 671,497 | B 30-30 Caliber v
theory of engineering and the Wrapping‘machmo, Forbes & Grover.. ... 671,761 . W
trades to men already at work. Wrench, C. BOrgeSON. «.veeuteneeininneenann 71,7 m $
Thousands of our students have * 4
secured a g Large and z'v’
o) 4N Small Game.
Saéadry-R2|s|ng DESIGNS. g Point_ Elank ?6
ucation Belt, 1. Lewenthal.......cceevuuunnnnn. ceee. 34,357 Range for W
101‘1 Mechamcr}l Electﬁ:lcul,Steam, git kt’rame, I; ;é lgcbl\)\aml 34, Ha $ The Rlﬂe Of the 20th ce“tury Hunting. \\’6
ivil or ning ngineerin ook support, C. D. Daniels. T W
Chemistry ; Architecture; Plumb- Cigar, J. Requard........... " nggoRaﬁd%;g;gfggnﬁosg’nll'ran Write for New w
ing: English Branches. Compass card, W. L. Marble... 54,&-‘0 x Pacific Coast Agents. Catalogue 4. W
hen writirg state subject in Egg separator or lemon squeez N . $
which interested. Brown ....... 34,342 | M SAVAGE ARMS CO., UTICA, N. Y., U.S. A.
lnmnntional Correspondence Schools, Fabriec, M. M. Hall. . 34,858 | Ay w
Box 942 , Scranton, Pa. H‘Ogge(&agmlglf g:}l‘ll;e:‘- gjgﬁ ?éé@ééééééééééiéé666éé66666é6éééééééééééés6666666666662‘

_ _ Hook, singletree, L. & I'. 34,351 T - T .
. Ingot, N. Lodor...cccoviuiiinnuanen 34,346 COMDMISSION MA(,HII\ES,’ Corliss Engines, Brewer
ElEcTRIcAl E"GINEERI"G Lace fastener, shoe, Koch & Bloom 34,355 and Bottlers’ Machinery., THE IL’l‘LR
Lacing, shoe, H. L. Hilier.......... 34,356 NEW EAST RIVER BRIDGE, MFG. CO., 899 Clinton Streetr, Milwaukee, Wis.
N 5
TAUGHT B' MAILI i\}:‘z‘itnlg gﬂ)]gl;‘r'Rl_I%fn%?l?vg._I_l_tilfs_h_e_ll' ......... g‘iﬁ:}g CITY OF NEW YORK. SHU Mapufacturers’ goods or uppllances of
“ Cvxgte ]fogél‘(:gﬁgluiﬁteiil[}fg{c Pencil sharpener and eraser holder, J. D. 34.335 —_— Lorrespoﬂ-ézgge slgﬁgggﬁcm];g(;;3%1S()]1;dos([)gnro :lstg
- Stassart ........iiiiiiieiiieeeiiiieaaan ,339 . .
TRICAL ENGINEER ? Register plate, & W, Ullberi.”. se3)| NOTICE TO CONTRACTORS. SHORTHAND BX,MAIL. Pioncerhome course
We teach Electrical Engineering, Electric Lighting, Sask, Donae ar, H. T. Hallowell. . T 317350 —_ Ca talogue and First Lesson Free.
Electric Railways, Mechanical Engineering, Steam Engi- 1 Elf s ¢ I Pillin 31337 April 4, 1901. Potts Shorthand College, Box 33, Williamsport, Pa.
neering, Mechanical Drawing, at your heme by mail. Specula, blank for, 1lling Proposals will be received by the Commis-
Ilauiill‘iuée "I‘gijzi&dl? E’QG]QEFEIIS{MI{";'FFI‘FTE Spanlullﬁlllillades snd handles, blank for, C- 34,340 SiOnel'lS) of the NeW Bast River ﬁlridge at their ’/ H P GAs E“Gl"E cAsTl"Gs
Dept. A, 240-242‘w. 28d 8t., New York. Speculum blad'e's' ‘blank for, . J. Pilling’..... 34,339 | office, at No. 258 Broadway, in the Borough | 7= .
Speculum blades, blank for rectal, C. J Pill of \Ianhattan in the City of New York, at two PALEI{%'ZF?E%}B;%]?%}“S Pl;!l)pfiisl V:’vx."slltetfé): Cattallqogu%g k
ing .o.ooeonss 4,338 | o’clock in the afternoon of the 25TH DAY OF st Street, New Yor
Spoon, 8. & Large . gi 331 | APRIL, 1901, endorsed “PROPOSAL FOR
our SCﬁle Of Wﬂges deD y , C. B. . CONSTRUCTION OF THE STEEL SUS-

our gfflclency.
;0 M

TRADE MARKS

Air compressors, Rand Drill Company
Bakery products,

certain named, National

36,223

PEXDED STRUCTURE OF THIZ NEW EAST
RIVER BRIDGE,” for furnishing the materials
for and constructing the steel suspended struc-
ture of the New East River Bridge, in accord-
ance with the proposed form of contract and
the drawings and specifications therefor. All

TYPE WHEELS. MODELS £ EXPERIMENTAL WORK. SMALL MACHINERY
NOVELTIES & ETC, NEW 70 STENCIL WORKS 100 NASSAU 8T N.V.

sAL IN EUROPE, particularly in France, of
patented American Machines and Industrial
Apgt_tratus, and of patented American inventions.

Biscuit Company.......eeeeeeeieeenceans 36,221 | bids shall be enclosed in sealed envelopes, ad- imon, Civil & Mechanical Engineer, Troyes, France.
Boots and shoes, Desnoyers Shoe Comm:g.\ib’ 26,196 d%-essed to Lewis Nixon, ll’lresident of the Board
36,195, 3G, of (‘ommissioners of the New Iast River
Buggies and carriages, Columbia Vehicle . Bridge, and presented to him on that day and Gears UNION on'EI- woRKs
COMPANY  +vvvereiennneeenns PRRETEeE +-- 36,2381 at that hour at said office, and such bids will S"DD"es- Catalogs 193 S.Clark St.
TheTruslccsoltthmermechoololCorreSpond- Cami‘ll;;is,rllolnso(s‘. mmz;l photggra\plhlclgu‘ggy}‘s, be opened in public meeting by the said Com- Experimental. Free. ClllCA(,()
ence will award a limited number of l‘reeSchdnr; ong;ul;\iv -amera and  Manuracturing oo mfissioners on that day at two o’clock in the
in Mechanical, Electrical, Marinc, Stalionary,, lo, Columb fan Cheese Company ;7 Be21y | afternoon.
ships cal, L, ry, Cheese, table, Columbian Cheese Company 36,219 Copies of the specifications and the general MACHINE co

and Locomotive Engincering, including a. complete
course in Mechanical Drawing. Application blank'
on rcqnesl. 3 K 5 3
Ammcnn School oPCorrespondcnce, Boston, Mass.

Chemical, pharmaceutical, surgical, dietetie,
and cosmetic products and preparations,
certain named, Ichthyol- (,esellschuft Cor-
des, Hermanni & Co 204 to

Composmon of matter, certain named Brown

36,206

drawings for the work, with the proposed forms
for the bid, bond and contract, may be ob-
tained, and further information will be given
at the office of the Chief KEngineer, No. 84

PATTERN AND MODEL MAKERS

DELS I&' EXPERIMENTAL WORK.

Mention this papee. & Tredway...ooveveneieennnnranennnannn 36,208 | Broadway, Borough of Brooklyn, City of New nventions developed. Special Machinery.
l)enttal bursd Consolidated Dental Manufac- 36.233 York, on and after the 8th day of April, 1901. E V BAILLARD, Fox Bldg., Franklin Square, New York.
uring Company.......coeieieiieeienenenn. 237 A

Dentifrices, tooth powders, tooth washes, and

The Commissioners require that all bidders

- C T T tooth paste, C. (. POASE..........: 36,200, 36,210 shall carefully examine the specifications, | PATENTED AND PATENTABLE DEVI(,ES
ARTES'AN Drinks, mixed, J. E. Cassidy & Son. .36, 212 t(’) 36’216 drawings and proposed form of contract, in or- | manufactured a}]ud introduced. Experimental work of
Iye water, Eagle Remedy Company.......... 36,199 | der that no question as to their meaning may 2;25{{{23 wl:{elz‘cdfxsnl;?alhd;:]llv(;lgggug:;g]plels,hlggg?gr ifﬁé

Wells, Oil and Gas Wellsdrilled Flour, wheat, R. Tellez & COvvvvvernnnnnnn.. 136,222 | arise hereafter. It must be distinctly under- " 3

by contract to any depth from50

3000 feet. We also manufac-
ture and furnish everythingre-
quired to drill and complete
same. Portable Horse Power

and Mounted Steam Drillin (‘ola{li?loksf\'rzgnEs):ot(tjotl‘]ﬁ?tli);{(; Compam ...... ggggg The contract is to be completely performed MURAN FLEXIBLE J0|NT
Machines for 100 to 1200 feet. | Jowolry, cortain named, A, Pfoifer.......... 36,193 within eight months after the receipt by the tor Steam, Air or Liquids,

Write us stating exactly what
is required and send for illus-

Food, live stock, Columbus IFood Company...
FFoods, prepared cerecal, Battle Creek Pure

Food Company........c.ciiiiiinninnnnnns
Garment fastenings, certain named, De Long

Lard and other hog products, E. Reeks & Co..

36,224
36,223

36,225

stood that no changes in the quality of the
materials or of the workmanship will be al-
lowed, and that the specifications will be ad-
hered to strictly.

Contractor from the Engineer of written notice

the best alligator wreuch everinvented. L. B, BAKER,
Racine, Wis. Reference: Racine banks and business
bouses or any Commercial Report.

Made in all sizes to stand any desired
pressure.

trated catalogue. Address L““';\'}yr'mf’gga}‘rii‘:f'y'cl)clﬁ‘“)f;‘r};} named, Lovell 36,237 Egrgeg‘“ the erection of the suspended struc-| yoran'Flexible Steam Joint Co., Inc'd,
PIERCE WELL ENGINEERING AND SUPPLY CO. | yrachinory.  certein named  Stanley  Manu. Bids will be made upon a form provided 149 East 3d St., LOUISVILLE, K¥.
186 LIBERTY STREET, NEW YOLE, U.8. A, ACtUTIng COMPANY .. .v v eseneeeesenss 36,239 | therefor, and only those bids will be considered
Machines and appliances, certain named, F. which are complete, in proper form, comply DRIVING A PLEASURE

MOSCS . e eveveeaenenensnenenenecnsns 36,240 | with the requirements herein stated, and are when holding your horse with an IMl’lathAL B'Ih’l‘,

\ Medicinal and surgical instruments and ap- offered by parties of knowr reputation, experi- e i‘;‘“% d'-' per cent more leverage than any other

. Py by Sy ane ’ y lady can control the most vicious horse. Posi-

e ep Ones, bliances and medicine for use there- ence and responsibility. tive cure for tongue-lolling. ' Will prevent side pull-

‘ with, certain named, H. M. Dunlap..... x 36,207 Ilach bidder will be required to deposit, with ing and driving on one line. Sent to any address,

35 for Interior, Short Llne, Intercommuni- | Medicinal preparation, certain named, J. G. his proposal, in the office of the Commissioners, postpaid, upon recept of price, In X C ‘pl,ne. or

) Mcating and Hotel Work. Write us for Leonard ..........ccoiiiiiiiiiiiiiia 36,202 a certified check for $10,000, payable to the |y lm:ltatmnru ber, $1. In nnenitkelﬁlate.s .

Ml prices, catalogue, etc, with testimonials | Medicine for colds, influenza, or la grippe, -d £ Juli D. Fair ﬁ'ld ’ T ¢ £ mperial Bit and Snap Co., 14th Street, mlne, Wis.
[land references. Estimates cheerfully Col-Campo Chemical Company........... 36,201 | order o ulian D. Fairchild, as Treasurer o
furnls ed. Agents wanted. Metal, bearing, Frictionless Metal Company.. 36,232 the New Ilast River Bridge Commissioners,

THE SIMPLEX INTERIOR

Metal goods, certain named, Riverside Metal

as security for the execution by him of the

D.L.HOLDEN

 COMPANY +eevrsvnrenrnsarnes.s eeeas 36,231 | contract and the giving of the required bond, 14 SouTH BROADSE. PHILADELPHIA Pa.
TELEPHONE CO., Mineral water, certain named, T. F. Goode... 36,217 | if his bid is accepted, within two weeks after OLE "MANUFALTURER
431 Main St., Cincinnati, Ohio. Mow((;rs, lawn, Philadelphia Lawn Mower 36.241 notice of the acceptance of his bid. REG EA ED 'c E MACH'NES
ompany . ........ R L i Bidders are required to state in their esti-
Bajnt und primer, Hadid, 1. W, Semnler.y; 50227 | mates, under oath, that such estimate Is made e
) e B oy i 20220 | Bt o St tor he s pismowe | THE PRINGIPAL GHARAGTERISTICS
AND Wyeth & Brother..........e..e.. eiieeen 36,203 | and that it is in all respects fair, and without
Photographlc goods, certain named, T. Manly. 36,191 | collusion or fraud, and also, that no member | of th%Nlckel I;mteR'l)):]mwhwhmaket it tthtepopular line
8 || Pianos, certain named, A. M. Virgil. 36,234 | of the Municipal Assembly, Ilead of a De- | for the trayeling publicare competent train seryice,
—_— e Refrigerators, C. Schmidt.........oeueueunn. 36,235 | partment, School Commissioner, Chief of a Doy
The Union Consolidated Oil Go. || iemoies v Sheveure’ i ibiuimatisn aid .~ ° | Burenu. Deputy’ thereof or Clorl thorein, or | Kl % Shert Line, betwent Ehmul and Chionge
. gout, W. H. Sithens...........c...couun 5 other public officer, is directly or indirectl resent unusual attractio "I'he Nickel Plate Road
with over 17,000 acres of valuable proven oil lands Rub‘s‘:‘l‘sg"o'is» certain named, Parker, Stea‘;%s 36,198 interes{’ed therein, or in the sgpplies or worﬂ Y wpe in gggm&m tgf a:-.tc%sle‘}notdatelthus travel mflti
and a monthly production of 3,4.0 barrels. * . ULEOML. oo ee oo s s ’ to which it relates, or in any portion of the|sa ., speed and comfor rite, wire, ‘phone or ca
E h gg:)gtiax:]gds1:;:;1112:1111:25:1,“28 \Xg(;lelsy(f;zngoﬁé;): 36,194 pl:OﬁtS thereof.‘as principal, surety or other- (_)u .J. Moore, General Agent, 291 Main St., Buffalo,N.Y.
quivalent to Over 2% Monthly ufacturing. Company: .11 v an2u | Wise. | The esiimate must be verified by the
N . Sil rs, esher.........c.oevuve 'y ) y S - R E TRANSM
s:n th; ent(llresamourlnttl.nveszilﬂnnfs.st(.)ck, tae S;ﬂv&rmi??vec“;,mm named, Denl]iSﬁnd& Song 36,189 mat?, tllllat the tse\;eral matters therein stated MPIRE GEA I- SS
an ar me |ng e ""ng 0_ Stoves, heaters, and burners, ydrocarbon are in a 1 respects true. . X
Burner COMPANY « .. veunentconecennnens 36,236 The Contractor will be required to give a
with its plant o f 250 tons capacity now under active Tobacco, certain named, Bloch Brothers To- bond in the sum of $300,000, in the form an- UTUMUB'LES & RICYCLES
Cll)ntﬁé‘um(;)n in Yava: pai OKDW‘ Ariz., to bel com- bacco Compam-i ---------- Foilmer” Gioas 36,218 | nexed to the proposed form of contract, with 888 WASHINGTON §
eted and in operation in August,promise larger || Umbrella and parasol runners, Follmer Clogg an approved surety company doing business in p
ﬁ:gllfset?&slE:ggég,tgxz?llgt:nl;‘%ngsotigu{lhgngulll;l‘:::lMV\?; & COuvrvenecresnnansssssosssasassssnnnns 36,229 | the City of N'ew York, conditioned for the EMPIRE MUTUR WKS, BUFFALO N
are Kiscal Agents for 8 mining companies, of which prompt ?lu(%t faithful performance of thethcon.
4 Are Paying Regular Monthly Dividends. LABELS under, " 10 covenants and the work there ! wy | STENER and SEALER, Eon=osh
The Union Consohdated 0il Company will begin . As by far the greater part of this work | sealing Stamps, Envelopes and Labels. Patents for
dividends in May, and The Standard Smelting & “Aunt Rose's Cough Syrup,”” for a cough- can be executed only by bridge establishments : sale or on royalty. Excelient chance for manufac-
Refining Com any, as soon as 1ts‘{)lant isin %pera- on, SYTUD, oS 1T S P 8,294 | of the first cla:ss bids will be recgziyed only turer wnﬁ] ?cxniti%sﬁ(xénti?dvingauseful device,
gll\'ﬂldm éugus tbhe Oﬂff twgl‘éipi yalgma%]c g a Bosco,” " for mantles for incandescent gas from such parties as have the requisite plant ress + VOSE, Westerly, R. L.
ofvéheenfoxl-)t:%:-“éogl?gnv llsm(;ﬂ_eergsﬂggﬂll ocerfti %(ér lamps, Mutual Incandescent Light Com- 8.283 and facilities. The bidders must be, in the . SPEGIAL PR'GES
share and of the latter Company at 40 cents per R . PARY joerce---- RS AR SRR g opinion of the Commissioners, fully qualified 5 )
share, both full paid and non-assessable; or the two Cre “31‘;[&);“‘0““9' for a tooth paste, I. M. 8,207 bOEh by ﬁXD?'iet?l?e agd mt appllgnqes tot exe- I Trial. Guaranteed. I]))o?iglse
P . " FRRARA RS AR R ¢ cute work o is character and importance . and Combination Beam
In Combination at 55 Cents Per Share. Dan Patch,”’ for cigars, G. L. Gillett........ 8,291 [ o cordin A 2y
. ‘e Y g to the highest standard of bridge 4 SCALE CO.,
Prospectus of each Company, latest reports, sub- Dr. An‘gsﬁgiicHéonseicBmfsr geﬁksgﬁ?e Fﬁ?"cé work at the present time. = Bs UD 335 Central St.,
scription blanks and full particulars on application. LUCAS +vnrsnn. R 8,206 | . The Commilssioﬁlersf resherve the 1'i]ght 1tf0 rg. Cafa'log Free. Write now. BINGHAMTON, N. Y.
‘‘Glenbrook Maryland Rye,”’ for \\blsky, C. F. ject any an all - o the proposals offered,
DO"GLAS, LACEY & co., SUVAD & COL v ssetentinisinsstonss 8,290 | and to accept any bid offered. ARMATURE WINDING, RIGHT AND
BANKERS AND BROKERS “Ilavakan,’’ for canned goods, H. W. Pea- LEWIS NIXON, Left Handed.—An important paperforallamateurs 17
4 hody & Co............. . 8,288 President. 1l|ustrauons SCIENTIFIC AMERICAN SUPPLEMENT
Memvers New York Consolidated Stock Exchange, “La I minr-m-ia." for cigars, us . 8,292 JAMES D. BELL rice 10 cents. Kor sale by Munn & Co. and
66 Broadway and 17 New St., New York. |’ . {f"u klr;tltot’i‘ for glg’a[‘s, Svhrlnidt & Co . 8,293 Secretary. all newsdea ers. Send for catalosue.
‘‘Neo Plastine,” for a medicine, H. L. .. 8,295
BRANCHES: “Phipps & Atchison’s New (‘onturv Sailor - '
Cleveland, *‘ The Cuyahoga ” Buildin; Hat,”’ for hats, Phipps & Atchison....... 8,282 I‘Yo" & HEALYS
Boston, “ The International Trust Cu » Building. “Pllsmwr s* Pure Malt ’’ for whisky, W Moise o n M k
E:hlladelghla *“The Betz” Building. B Y L 8,289 $5. to $10. PER DAY. w ake
Chicago, “ The Fisher” Building. “Prize Orcbard Brands” for canned goods, H. 6old, Silver, Nickel and Metal Plating. INSTRUMENTS.  Indorsed by
St. Louis, *“ The Security ” Building. W. Peabody & C 8,287 At home or traveli P 4 selli thegreat Jules Levy as the best in
Kansas Cit "The Heist” Building, " . .“wm( Ocececcoacsanecsnsansonns 'y P ome or l'l’ ¢ling, using and selling the Sworld. Catal 400 illu-
Harttford, “onn., HillsBlock no Stzitll(:;lr:(ll,(‘nnf]ogngleomargarin, Ilinois  But- 8,286 wm%“‘};;z.ﬁyl{fﬁw;g&B;cl;lc::? gtrations, FR. ﬁE Po‘;fflvely the
New Haven Lonn ‘*First Nat. Bank’’ Bldg. “The L ," P) omp for man tl o f . I reandes p t ’ all metal goods. 'R0 EXPERIENCE, lowest prices on Band Instruments,
Cincinnati, * The Union Trust * Buildin e eader, —for manties lor incandescen Heavy plate. Modern methods. No toys Uniforms and Supplies of all kinds.
St. John, N. B., “ The McLaughlin” Rmfdmgs. gas lamps, Mutual Incandescent Light We dp lating, make outfite, sil size, Also contains Music and Instruc-
Montreal, Can., ‘* The Temple ” Building. “ h(\"m"a"‘l Bonou T Mantio? For manties for 8,284 - A Complete, all tools, Jathes, materials, tions for New Bands. Lyon & Healy,
London, Eng ., ¥ The Trafaigar ” Buildings. The Mutual Bengal Mantle,”’” for mantles for eto., ready for work. The Roysl, new dipping process, quick Manufactorers, 38 Adams st., Chicago.
‘ incandescent gas lamps, Mutual Incandes- Lod easy. Write today. Pamphlet, samples, etc , FRE (Lyon & Healy are the largeat mu-
cent Light COMPANY..eeeeeeeneeeenns veee. 8285 P.GRAY & co., Plating Works, CINCINNATI, 0. sic house in the world— Editor
g SALESMEN ArD PRINTS. The. .

AGENTS WANTED

H BIC WAGES—Our Famous
Puritan W ater 8till, a won-
derful invention—not a filter.

“Dog Leads,” for dog leads, Bridgeport Chain 399

Company

Improved

APPLIED TO YOUR

BELL ODOMETER

will give you the exact distance traveled, and an-
nounce each mile passed by the stroke of a bell.

Send for Descreptive Circular S.

S. H. DAYIS & CO.

. Portland & budhury Sts., Boston, Mass.

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in
print issued since 1863, will be furnished from
this office for 10 cents. In ordering please state
the name and number of the patent desired, and
remit to Munn & Co., 361 Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of
$45 each. If complicated the cosi will be a little
more. For full instructions address Munn & Co.,
361 Broadway, New York. Other foreign patents
may also be obtained.

= 22,000 already sold, Demand
enormous. Everybody buys.
Over the kitchen stove it fur-
nishes plenty of distilled aer-
ated drinking water, pure, de-
us and safe. Only method.
Distilled Water cures Dyspep-
sia, Stomach, Bowel, Kidney,
Rladder and Heart Troubles;
prevents fevers and sickness.
Write for Booklet, New

AUTOMOBILE

..OR ..

CARRIAGE
THE HARRISON GONVEVOR Cotrr ot mnis ion sxaticn é““&“v‘é’;‘sﬁéf‘eé“%‘éiiﬁtlw“s“ﬁm

Screens, Roller Scrusus, Mlevators, Hoisting Engines, Clam Shell Buckcis, isreaker Rolls, Picki Tabl owe
Standard Scales, Howe Gas and Gasoline Engines. For cataloczue and pnc:as. a‘ddress the manucfa‘é:%re:s es H

BORDEN & SELLECK CO., 48-50 LAKE STREET, CHICAGO, ILL.

Co

=Elortria T

.

Co.,

Marrison Mfg.
I 297 Harrison Bldg., Cincinnati, 0.

3
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FOR OF BRAINS

% (1GARS

-MADE AT KEY WEST

‘These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars,

CORTEZ CIGAR CO., KEY WEST.

INSURANCE
AGAINST-LOSS |§

PROPERTY

No Difference—*
«~—of Opinion

exists among those
who really under-
stand automobiles.
For careful con-
struction, beauty,
speed, safety, com-
{grt and economy,
e

WINTON
MOTOR
CARRIAGE

“"ilt\‘\\\

PRICE $1,200.
at once takes front rank. Hydro-carbon (gasoline)system

THE WINTON MOTOR CARRIAGE CO.,
486 Belden Street, Cleveland, Ohio, U. 8. A,

EASTERN DEPOT, 130-152 East 58th Street, New York.

KNOX_

(Gasoline Runabout.
WHMY SO POPULAR?

Novel and improved engine.
Entire absence of water.

Strong and durable con-
struction.
Large carrying space in
the body.
AmPle power and
changes « f

3 eed.
=, 180 mlles on the
gix gallons of
fuel carried.

of the country.
Price $750. .Very reliabie on
account of its
extreme sim-
plicity.

Welght 615 Pounds.
Immediate Delivery.

SPRINGFIELD, MASS.

KNOX AUTOMOBILE CO.,

OLIVE BICYCLES
$30.00 to $50.00

MORE ATTRACTIVE THAN EVER.

A liberal pr. rgosmon offered to the trade.
‘Write for A talogue.

THE OLIVE WHEEL CO,, Syracuse, N. Y.

PATE

MOTOR CYCLES
$200

= Bvilt for business. Sold on a
business guaranty. Money
back it not satisfactory. No

cHARTAENn P!E[{EGINE
UBED =ans

ANy ONE
FOR ANY PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries, Portables, Engines and
Pumps, Hoisters
¥~ State Your Power Needs
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

Computing Figures

mentally is probably the
hardest kmz{of toil known.
The Comptometer makes it
E easy, is twice as quick, in-
E sures accuracy an relieves
all mental and nervous strain,
Why don’t you get one?
Write for Pamphiet,

FELT & TARRANT MFG CO.
62-56 ILLINOIS §T., CHIGAGO.

W

Scientific

American,

APRIL 20, 19O1.

omissiim—a—

WALTHAM

It is not alone the value of the
jewels that makes a first-class
watch---it is the brains that have
planned its construction.

mechanical skill and knowledge that
have made Waltham Watches the

.best in the world.

¢¢ The Perfected American Watch”’, an illustrated book
of interesting information about watches, will be sent

free upon request.
American Waltham
Waltham,

WATCHES

It is

Watch Company,
Mass.

COMPLETE
~T00IL LIST
———

A comprising those in use by every
trade or profession, with market prlces
and discounts of same is

Montgomery & Co.'s
Tool Catalogue.

Best book of reference in the world

il for tools of all kinds. 510 pages, illus-

trated, pocket size. By mail for 25c.
MONTGOMERY & CO.,

105 Fulton St., New York City.

1.:‘]‘001,
CATALOGUE

n ’ouvnonlm;@
e

HOT BLAST

WATER JACKET
FURNACES

FOR
COPPER ORES.
MATTE from SULPHIDES
AT ONE OPERATION.

UNION IRON WORKS, :
San Francisco, Ca'., U. S. A. Send for Catalogues.

ELECTRIC RUNABOUT

FORTY MILES ON ONE CHARGE OF BATTERIES.
RELIABILITY. SIMPLICITY. CLEANLINESS.

Where current cannot be conveniently supplied, we are prepared to furnish estimates for. and erect
when desired, simple and automatic plants for charging electric vehicles.

Send for 1901 ILLUSTRATED CATALOGUE.

ELECTRIC VEHICLE CO., HARTFORD CONN.

AUTOMOBILES

In Sixth Year of Service.

WATCH ES!

No advertisement can properly portray
the striking eftects produced in our
watcbes. They are ill ustrated in our

\ BLUE BOOK showing Ladies’ Watches

5 in all metals and exquisite enamels;

our

/RED BOOK showing Men’s and Boys’

Watches

with up- to-date attractive designs.

Either Blue or Red Book sent on application.

THE NEW ENGLAND WATCH CO,,
37 & 39 Maiden Lane. 149 State Street,
New York dy icago.

Spreckels Building, San Francisco.

i

1 1|CRACKS IN FL(IURS

n,ne unswhtly, uncles.n nnd unsamitary

CREVILE F LLER ls the only
perfect remedy. A Paste, easily
applied, elastic. adbesive,
and non-shrinkable. Dirt
and moth proof. Cost
about 4c. per 8q. ft. 5 1bs,
will treat an average room.
Price 20 cts. per Ib. State
the kind and condition of §
wood when ordering, and
full instructions 11 be
ven. Is aisothe best filler
or open-grained woods.

STE ELTH[\IERY

TOOLS, SAW TC
L2 91 JOHN ST. NEW YORK

JESSQP'S

WM JESSOP & SONS

AII vaneues atiowest prices. Best Railroad

GRIPPIN MK'G. CO,, Lock Box L, Newnrk, New ] ork.
on or Stock Scales mado,

lso 1000 nsef articles, me!udlgg Sates,

[}

(Inclose stamp for booklet.)
S [; ﬂ] B S Sewing Machines, Bicycles, Tools Save

Money. Lists Free. CHICAGO SCALE Co.. Chicago. Ill,

FOR MEN
(Trade Mark) Nona gonume unless
n the heel the
ldhﬁl" abel of which

52@ SHOE. T SoLD BY
T

Made in two weights indicated by or (K

<30 SHOE:

KNOWN AND APPROVED BY THE PUBLIC FOR 23 YEARS.

Made in a variety of styles and leathers. Sewed. Smooth innersoles,

fac-simile is bere given,

LEADING RETAILERS.

Distributed at wholesale by

ARDNE TS"fglg,tgs reiebe boss mutien v Sour neeas. © " ™ | MORSE & ROGERS OF NEW YORK.
H D! (WRATE&FAPI t SW We prefer to have you buy of your retailer, but if he cannot supply you, we will send single pairs, carriage pre-
IN tH‘BESI.Y&(" [HILAEU [ILUSA | paid, to any point in the United States on receipt of ®2.7 5. l&ention your size, width andp the style desired.
% GAS and GASOLINE ORRowCOASTER
i ENGINES E

1-4 and 1 horse power
MARINE and STATIONARY.
Built in accordance with the latest practice
in Gas Engine design. Also complete set
of castings. Write for particulars.
CLIFTON MoTOR WorRKsS
233 E. cnmon Ave., Cincinnati, Ohlo.

. ADDS PLEASURE

FOR 500,

© 1901 SCIENTIFIC

F@E FITSANYCYCLE.) O o o o o IN USE
RIDE §0 MILES-PEDAL onwy 35, ECLIPSE MANUFACTURING C©

AND SAFETY— ALL DEALERS SElI. THEM

9 ELM'RA N.Y.

AMERICAN, INC.

amous for ils

Big-Thick_

Creamy
Lather

h]'/n) Orily

Florc’t Drey onn the Face

SOLD EVERYWHERE.
Williams’ Shaving Stick, 25c.
Genuine Yankee Shavlng Soap, 10c.
Luxury Shaving Tablet, 25c.
Swiss Violet Shaving Cream, 50c.
Williams’ Shaving Soap (Barbers’), 6

Round Cakes, 1 1b., 4oc. Exquisite also
for toilet. Trial cake for 2c. stamp.

The only firm in the world maling a
specialty of SHAVING Soaps.

THE J. B. WILLIAMS CO., Glastonbury, Ct.

LONDON PARIS DRESDEN SYDNEY

AT

ROAD WAGO:'—Style D—$1,500.

National Automobiles are always ready to
run, do not *‘freeze up’ in winter or roast you
in summer, have no unpleasant odor,do not
leave a trail of blinding vapor and are noise-
less.

To appreciate The National you should own
one of ‘‘the other kind” first, but as you can’t
do this send us ten cents in stamps for our
¢“A uto Book.” If you contemplate purchasing
an Automobile, this will be the best tem cent
investment you ever made.

Illustrated pamphlet mailed free toany address

The National Automobile & Electric Co.

INDIANAPOLIS, IND.
1115 EAST 224 STREET.

The ** Wolverine ’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing andself-
starting gasoline engine on
the market. - Lightest engine
for the power built. Practi-
cally no vibration. Absolute-~
ly safe. Single, double and
triple marine_and statlonsry
motors from ¥ to 30 H. P.
OLVE

MOTOR WORKS,
Grand Rapids, Mich.

AC ETYLENE

DO YOU KNOW that the most light, least trouble,
greatest comfort can be secured by usm good burners.
The best burner is D. M. STEWARD'S WONDER.
Write, inclosing 25 cents, for sample.

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

HIGHEST EFFICIENCY:

attained in the

STOVER
GASOLINE
ENGINE

The best is always cheap-
est. Write for prices.

STOVER ENGINE WORKS, FREEPORT, ILL.

e mIETZ & WEISS KEROSENE

and GAS Engine

burns KEROSENE
cheaper and safer than gaso-
34 line. Automatic, simple, re-
qliable. No electric battery
Jor flame used. Perfectre
L.{lation. Belted or directl
coupled to dynamo for e]ec
tric lighting, charging stor-
age batteries a n all
power purpo
‘ §= Send for Calnlogue
A. MIETZ,
128-138 Morr Sr., New YoRk.
Markt&Co. Lonrlon ,Hamburg,Parfs

HOW TO MAKE AN ELECTRICAL

Furnace for. Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. N. Monroe
Hopkins. This valuable article is accompanied by de-
talled working drawings on a large scale, and the fur-
nace can be m:ade by any amateur who is versed in the
use of tools. This article is contamed in SCIENTIFIC
AMERICAN “UPPLEME‘I’I‘ 182. Price 10 cents.
For sale by MUNN & Co., 461 Broadwa.y, New York City,
or by any bookseller or newsdealer

The AUTOSPARKER ==
pletion of the Gas Eng
'I‘hrow awa.y your bat- -~
teries and use them no M =
more. The Autosparker W
savesits cost many times
over during the life of
your engine. Address
MOTSINGER DEVICE
M’F'G Co.,
Pendleton, Ind., U.S.A.
Or any.gas engine or A
motor carriage manufacturer.






