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EXTENSION OF THE RAPID TRANSIT TUNNEL TO
BROOKLYN.

One of the most important steps ever taken in con-
uection with the scheme for underground rapid transit
in New York is the adoption by the Rapid Transit
Board of the route and plans for the construction of the
gystemn to Brooklyn by means of a tunnel beneath the
East River. The plan contenplates the extension of the
tannel from its present proposed terminus at City Hall
Park to Bowling Green, and thence by way of White-
hall Street to the East River. The line will be carried
below the river from the foot of Whitehall Street to the
foot of Joralemon Street, Brooklyn, beneath which it
will run as far as the City Hall, where there will be a
station. From the City Hall it will be carried beneath
Fulton Street to Flatbush and Atlantic Avenues, which
will constitute the present terminus of the line. *That
section of the extension which lies beneath the river,
together with its approaches on either side, will cou-
sist of two 15-foot cast iron tubes which will provide
two separate tunmnels, one for each track. At the
Brooklyq— City Hall two loops will be constructed, one
above the other. * Of these, one will be used for the New
York trains, and the other will be built in anticipation
of the time when the development of underground
tunnels in Brooklyn will call for the running of local
trains. The new plan also contemplates another loop
onthe New York system, which is to commence beneath
Broadway, near Exchange Place, and be carried beneath
Bowling Green, State Street, Battery Park, and White-
hall Street, returning to Broadway. The length of the
Brooklyn extension will be 414 miles, of which about a
mile and a half will be of cast-iron tube coustruction.
It is estimated that the trip from one city hall to the
other will occupy eight minutes.

In view of the fact that it is probable that delays in-
cidental to obtaining the authority of the Municipal
Assembly and the approval of property owners will
prevent the commencing of work on this extension for
twelve months or more, the Rapid Transit Board is to
be congratulated on having so promptly adopted the
plans of its chief engineer. There is no question of
the wisdom of extending the New York tunnei to the
southern extremity of Manhattan Island ; and no sys-

tem of rapid transit designed for the accommodation

of Greater New York would be adequate that did not
include the Borough of Brooklyn and rapidly growing
suburbs of Loug Island. The natural features of the

site on which New York is built render it inevitable

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

RAILROAD SPEEDS IN 1899,

In a recent letter to The London Times, a cor-
respondent, who has evideutly gone into the subject
with great care, has cbmpiled several tables, showing
the fastest trains, the distances they run, and their
speeds, on the leading railroads of the world. The
tables will be in sowne respects particularly gratifving
to American readers, although it must be confessed
that in respect to the total number of fast long-dis-
tauce trains, France, which of late years has made
wonderful strides in the developinent of her railroads,
easily holds the premier position. Uunder the table of
the fastest booked speeds, from start to stop, this
country heads the list with four notable trains which
arerun on the Philadelphia and Reading and Pennsyl-
vania Railroads, fram Camden to Atlantic City. The
two Philadelphia and Reading trains cover the dis-
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tance of 55% iles at the rate of 66'6 iles an hour,
while the two Pennsylvania Railroad trains run be-
tween the same points a distance of 59 wmiles at the
rate of 64'3 wiles an hour. Following these is a French
train, which runs the distance from Moreeux to Bor-
deaux, 67% miles, at the rate of 616 miles per hour,
and next to this are four trains on the Cawmden-Atlan-
tic City lines, with speeds of 61 and 60°'56 miles an hour.
Then follows a train on the Paris-Amieuns route, which
covers 81% wiles at a speed of 605 miles an hour.
The next two fast runs are short ones of 15 iles frowm
Dorchester to Wareham in England, which are booked
to be wmade at a speed of 60’1 miles an hour. It isa
significant fact that out of forty-three expresses, with
a speed of over 555 wiles an hour, these Dorchester-
Warehaw trains and three trains on the Caledonian
Railroad, two of which cover 8214 miles at 59°1 miles
an hour and 56'5 wiles an hour, and the third, 893

miles at 55 6 miles an hour, are the only ones that -

represent the English railroads; although it is but a
few years ago that English roads were supreme in the
matter of speed among the railroads of the world.
Out of a total of 57 trains given in this table, there are
only three other English trains which have a speed of
55 miles an hour or over. Summing up, we find that
Awmerica heads the list in point of speed, with twenty-
three trains, while France has twenty-six trains and
England eight in the table referred to.

The credit for running the fastest long distance
train in the world is due to the Orleans and Midi Rail-
road, whose train from Paris to Bayonne, a distance of
48614 wiiles, is run at a speed, including six stops, of
54°13 wiles an hour. This is better than the Ewmpire
State Express, which runs from New York to Buffalo,
440 wiles, at a rate, including four stops, of 53-33 1niles
an hour. The best work of the English railroads is
that done on the Great Northern from King’s Cross to
Edinburgh, a distance of 393 miles, which is covered
at an average speed, including three stops; of 50°7
wiles per hour.

We have said that by virtue -of the high average
speed and great number of its long-distance express
trains, France holds the prewmier position to-day, a
statement whick is borne out by the fact that there are
thirteen expresses which are booked to run at average
speeds, including stops, of from 51°3 to 57'7 wiles per
hour, over distances of from 123 to 486! wiles, The
fastest of these, which runs from Bayonue to Bordeaux,
covers a distance of 123 wmiles at 57°7 wiles per hour,
with two steps; while the most creditable run is oue
from Paris to Bayonne, of 48614 miles, at 54°'1 miles an
hour, above referred to. The letter to the Tiwes, with
its valuable tables, will be found'in full in the current
issue of the SUPPLEMENT.

Cowwenting upon this very interesting and impar-
tial communication, The Eugineer and Eungineering
have taken very different and very characteristic
points of view. Engineering accepts the situation with
the remark that it is **mortifying to observe what an
extrewnely poor show is made by Great Britain in a
field in which she was long pre-eminent,” and adds
that ** if we take intu account the special conditions in
each case, the Awerican performances are made to ap-
pear even wmore extraordinary than is at first ap-
parent.” The Engineer, on the other hand, states that.
** the occasion has been seized as a favorable oppor-
tunity for drawing invidious comparisons between the
railways of the Uunited States and of this country.”

The latter contewmporary takes occasion to felicitate -

itself on the fact that ** it has done something to pre-
vent the perpetuation of the preposterous statemnents
as to enormous speeds attained on American railways.”
In view of the fact that the speeds as given are ab-
solutely correct, there is something highly diverting to
Amwerican readers of The Engineer in the persistency
with which it has endeavored to escape from faets
which have long been recognized by the world at
large.
THE WORLD’S NAVAL PROGRESS FOR 1900.

The wost important contribution, and the one pos-
sessing the most popular interest, in *‘ Notes on Naval
Progress for 1900,” which have recently been published
under the direction of Capt. C. B. Sigsbee, chief in-
telligence officer of the navy, is an article by Lieut.
Wuw. M. Howard, entitled **Increase in Naval Strength
as shown by the Naval Budgets.” One cannot turn
over the pages of this work without feeling that
there is little evidence that the feverish naval activ-
ity of the past few years is abating. A study of
the budgets and programines of construction of the
various naval powers indicates that in the early years
of the coming century the great navies of the world
will continue to add to their fleets with increasing
rapidity. ’

As usual, it is Great Britain which leads the way by
voting the largest sum of any of the Powers for the
support and increase of her navy. So rapid, however,
has been the growth of other navies which may at
any time become her combined opponents, that the
progressive element in naval affairs.in that country con-
siders that the Admiralty programme for this year is
altogether inadequate In laying it down as the prin-
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ciple for her guidance that the British navy inust be
wore than equal to any other two navies eowmbined,
Eungland has set herself a truly stupendous task, the
wagnitude of which cau best be appreciated when we
look at the extraordinary developmeut taking place in
the German, French, and Russian navies. The British
programme calls for the laying down this year of two
battleships, six first-class arwored cruisers, one second-
class cruiser and half a dozen sloops, gunboats and
torpedo boats. Including these, the number of vessels
under construction in 1900 is seventeen battleships
(only one less than the total number of battleships
already constructed, building, or proposed for our own
navy), twenty armored cruisers, one first-class protect-
ed cruiser, two second-class protected ecruisers, one
third-class cruiser, eight sloops, four torpedo boats,
twenty-one destroyers, and one royal yacht. In 1899,
England added nineteen vessels with an aggregate ton-
nage of 122,322 tons to her fleet, while in 1898 she added
thirty ships with a total tonnage of 140,988 tons. This
year’s budget provides for an increase of 4,240 in the
personnel ; an addition which will bring the total
strength up to 114,880 officers and men. The total na-
val estimates for the year 1900-1901 amounied to
$137,613,000.

The French shipbuilding programme of 1896, which
covered a period extending to 1907, called for the con-
struction of 220 vessels. Inaddition to this, the pro-
gramine for this year authorizes the construction of the
following types of vessels, which are considered neces-
sary torender the French fleet more hommogeneous than
it is at present : Six battleships, five arwored cruisers,
twenty-eight destroyers, one hundred and twelve tor-
pedo boats, and twenty-six submarine torpedo boarts.
When the programme is completed, the French fleet
will consist of twenty-eight battleships, twenty-four
armored cruisers, fifty-two destroyers, two hundred and
sixty-three torpedo boats and thirty-eight submarine
boats. The total cost of the old and the additiounal
programine will be $142,440,000.

The expressed determination of Germany to becowe
a great naval power lends particular interest to that
part of the report which deals with her navy. The
policy of the Emperor is ‘‘to provide the German ew-

. pire with a navy so strong that no power will dispute

with her upon the high seas.” Although there is cou-
siderable opposition to the bill to carry into effect the
latest proposals for an increase, it is pointed out in the
report that even if these proposals should fail to be put
through, the programme as already authorized insures
possession by Germany in the early part of the coming
century of an extremely powerful fleet. In 1900 it con-
sists of seventeen battleships, ten large cruisers, twenty
small cruisers, twelve divisions of torpedo boats. In
‘1908 Germany will possess twenty-nine battleships,
twenty large cruisers, fifty-one small cruisers, and six-
teen divisions of torpedo boats; while 1n 1916 she will
possess thirty-eight battleships, twenty large. cruisers,
forty-five swall cruisers and sixteen divisions of tor-
pedo boats.

The naval budget of Italy for the year 1900-1901
amounts to $24,435,000, while an annual expenditure of
$2,000,000 has been authorized for the period ending in
1903. 1ltaly has at present on the stocks four first-class
battleships, three arimored cruisers, three small eruisers,
ten destroyers, and three first-class torpedo boats, in
addition to two first-class battleships of what is known
as Admiral Bettolo’s naval progranme.

The activity of Japan is shown in the fact that the
117 warships called for by the naval programme of
1895 have been coinpleted, or are under construction,
and it is likely that a new programine will shortly be
laid down. The budget for 1900 calls for the expendi-
ture of $46,946,000.

Russia, like Germany and France, has now formu-
lated a programme of naval construction. The sum
of $45.000,000 was voted in 1898 for the completion in
six years of ten arwmored cruisers, ten second-class
cruisers, and twenty destroyers. This was a special
programwme, additional to the regular aunual naval
estimates. Although Russia’s naval budget has in-
creased frowm $29,000,000 in 1897 to $45,000,000 in 1900, it
is reported that the government will shortly announce
a new prograiine for the increase of her fleet.

Spain is selling her obsolete warships, and with the
money thus secured two vessels of about 2,000 tons dis-
placement are to be constructed and used for the train-
ing of officers and men. The money voted under the
budget of this year is to be spent in completing and
increasing the crews of the *‘ Pelayo,” **Carlos V.,”
** Numancia,” * Vittoria,” and ‘* Nautilus.”

Comparing our own progress with that of the other
naval powers, it is evident that there must be no re-
laxation in our naval activity. Although we have not
laid down programmes of construction extending over
several years, our present system of authorizing a cer-
tain number of ships each year, if maintained at the
rate which bas marked our recent progress, will enable
us to retain our position as fourth naval power ; but it
is evident that any relaxation, such as would be caused
by the failure of Congress to vote naval appropriations
in any partieular year, would cause us to lose our pres-
ent creditable standing.
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CULM BANKS AND FUEL GAS.
BY ALTON D. ADAMS.

Near the mines of hard coal, great mounds of anthra-
cite culln have accumulated. This culm or very finely
divided coal continues to pile up from year to year,
because its value in coal markets is not sufficiently
creat to cover the transportation charges. So great
have the quantities of this fine coal become that it is
an impediment to mining operations, and the owners
would gladly see it removed without asking any com-
pensation. While these little mountains of culm are
oxidizing, unprotected from the action of rain and sun,
the demand for cheaper gas in heating and industrial
operations is daily increasing at cities only a few tens
or a few scores of miles distant. The minds of those
familiar with these facts have often turned to the idea
that in some way the energy wasting in these mounds
of fine coal might be gathered up in .gas and trans-
ferred through pipes to distant points of use. Such
plans have not yet gone beyond the interrogation point,
Will it pay ? and little seems to have been done in the
way of an answer to this important question. The
controlling factor in the problem is evidently one of
transportation. Though culmm cannot be handled,
transported and delivered to consuiers at a profit, it
is possible that a gas containing a part of the coal’s
energy may be transwitted through a pipe to .more
advantage. While experience has nothing to offer on
just the case in hand, some of its lessons may be drawn
frowm similar instances. Itis known that natural gas
has been and is suceessfully transmitted through pipes
over distances as great as one hundred miles. Petro-
lenm is also economically transferred long distances
through pipes, and there seems to be ample precedent
for their use where available from the financial stand-
point. It may be accepted without argument that
culm would be valunable, were the costs of transporta-
tion eliminated, and it therefore remains to be discov-
ered whether these costs can be so reduced in gas pipe
lines as to render the energy of this now refuse coal
available,

Most of the expense of gas transfer through a long
pipe line arises from the items of interest and depreci-
ation on the cost of construction, a smaller amount be-
ing due to the’development of power to puwp the gas.
I'he capacity of a gas pipe line and the cost of pump-
ing the gas depend on the weight and volume to be
moved per hour or other unit of time, but the value of
the gas varies directly with its heating capacity on
combustion. If the energy of culm is to be cheaply
transmitted in gas, it is, therefore, highly important
that the kind of gas to which the energy of coal is
transferred shall have as little weight and as large a
heating capacity per cubic foot as possible. Since the
culm now considered has ne present value and its re-
moval free of charge will be a benefit to the present own-
ers, the efficiency of the gas-mmaking process adopted is
not nearly so important as is the quality of the gas
produced. There are two well-known processes for the
production of gas from anthracite coal, known as the
producer and the water-gas methods respectively.
I'wo thousand pounds of anthracite coal yield on treat-
ment about 160,000 cubic feet of producer gas. This
gas develops on cowbustion fully 125 heat units per
cubic foot or a total of 20,000,000 heat units. Allowing
12,500 heat units per pound for the heating capacity of
the coal, the energy of one ton is 25,000,000 heat units.
The producer gas process therefore delivers 80 per cent
of the heating power of coal. Water gas to the amount
of 33,333 cubic feet may be generated with one ton of
anthracite coal, and each cubic foot of gas has a capac-
ity to develop 325 heat units. The 33,3833 cubic feet of
water gas therefore represent 10,833,225 heat units, or
a little more than 40 per cent of the energy of the coal.
Producer gas, therefore, makes available nearly twice
as much of the heating power of coal as does water gas.

The water gas, however, has about two and one-half
" times as much heating capacity per cubic foot as that
from the producer, and this has an important influ-
ence on the cost of a pipe line and on the subsequent
power for pumping. Producer gas has approximately
0 84 and water gas 0°57 as nuch weight as air per cubic
foot, or, in other words, the weight of producer gas is
65 pounds and of water gas 45 pounds per 1,000 cubic
feet. To supply a heating capacity equal to that of
one cubic foot of water gas, 2°6 cubic feet of producer
gas are required, and the weight of this amount of
producer gas is 3 75 times as much as the weight of the
single cubic foot of water gas. This great difference in
weight and volume for a given heating capacity is in-
herent in the compositions of producer and water gas.
More than one-half, or 55 to 60 per cent of the pro-
ducer gas, as to both weight and voluine, is composed
of nitrogen and inert gas that has no fuel value.

Water gas, on the other hand, contains only 2 or 3
per cent of nitrogen, while nearly 90 per cent of its
weight and volume is a mixture of hydrogen and car-
bon monoxide, both excellent fuels. The facts just
cited indicate the decided advantage of water gas over
producer gas, as to the weight and volume of each
that must be forced through a pipe line per unit of
time, for a given heating capacity. The greater the
voluwe and weight of gas moved past any section of

Frientific Qmevican,

the pipe per hour, the larger and more expensive must
be the pipe line, or the power required to maintain the
flow. Figures for an assumed case of gas transmission,
to a given distance and for a certain heating and
power capacity, covering the size and approximate

cost of the pipe line, will perhaps best illustrate what
For the purpose of this exawple, the -

can be done.
water gas above described will be employed. It may
be stated that the water gas here mentioned is quite
different from the so-called water gas commonly dis-
tributed in cities for purposes of illumination. The
heating and illuminating power of plain water gas is
usually much increased by the addition of oil gasfrom
petroleum or naphtha before distribution for general
use. Plain water gas is entirely suitable for heating
and power purposes, also for illumination if ‘incan-
descent gas mantles are used.

The open flame of pure water gas has very little
illuminating power, but water gas from adistantworks
could be readily mixed with hydrocarbon gases from
petroleumn, if desired for purposes of illumination in
open flame burners. Maps of the United States show
quite a number of cities not more than fifty miles dis-
tant from the anthracite coal fields, in each of which a
yearly consuwption of 700,800,000 cubic feet of water
gas may readily be expected. This amount of plain
water gas 1s the equivalent in heating capacity of 350,-
400,000 cubic feet of coal gas or carbureted water gas,
or of 9,110 tons of coal. Owing to the low efficiency of
ordinary heating and cooking apparatus, where coal is
used, the 700,800,000 cubic feet of plain water gas
would be the practical equivalent of 20,000 to 40,000
tons of coal for general purposes. The awmount of
water gas just named as a yearly consumption corres-
ponds to an average constant hourly flow from the pipe
line of £0,000 cubic feet.. During a year of 3,000 work-
ing hours this flow of gas would supply gas engines
with a total capacity of 5,840 horse power, allowing 40
cubic feet of gas per brake horse power hour. A pipe
of twelve inches internal diameter will deliver this
water gas from a distance of fifty miles at the rate of
80,000 cubic feet per hour, if supplied at a pressure of
45 pounds per square inch. To pump the gas through
this pipe at the rate and pressure just nawmed requires
800 horse power. The plant to furnish this power
should be located at the'gas works near the coal mnines,
and should operate continuously during each twenty-
four hours.

The yearly cost per horse power at such a plant,
considering its location and the cheap fuel, may be
taken at $30 or $9,000 as a total. Fifty miles of wrought
iron or steel pipe, 12 inches in -diaweter, with sides
0°083 inch thick, aund a safe working strength nearly
four times as great as the proposed gas pressure,
weighs 1,848 tons. A liberal estimate for the cost of
this pipe, including the laying and conunection in po-
sition, is $200,000. Annual interest, depreciation and
repairs at 15 per cent on thissum,amounting to $30,000,
is a sufficient allowance for these items. The total
yearly charge for the transmission of 700,800,000 cubic
feet of gas is, therefore, $39,000. This is equivalent to
a cost of 5°6 cents for each 1,000 cubic feet, transmitted.
As the prime incentive to the transmission is the
cheap or worthless fuel near the mines, the cost of the
transmission should be cowpared with the value of the
coal consumed per 1,000 cubie feet of a plain water gas
produced at the ordinary city gas works. At the rate
previously stated of 83,333 cubic feet of plain water gas
produced per toin of coal consumed, 60 pounds of coal
are required to generate 1,000 cubic feet of the gas. Of
this 60 pounds, about 50 pounds must be anthracite
coal for use in the gas generators, but the remaining
10 pounds may be bituminous coal for use under the
boilers that supply steamn to the generators. Assum-
ing $4 per ton as an average price for all of the coal,
the 60 pounds consumed to generate 1,000 cubic feet of
plain water gas costs 12 cents. As the total charge
against 1,000 cubic feet of gas was found to be 56
cents for. transmission over a distance of 50 wiles from
a place of free fuel, the expense for coal at $4 per ton
is more than twice as great as the charge for trans-
mission: With anthracite coal at $2 per ton, its cost
per 1,000 cubic feet of gas generated at city works is
just about equal to the charge for transmission of the
same amount of gas over a distance of 50 miles.

The estimates just made are for a transmission of 50
miles, but the costs for the same quantity of gas over
any other distance can be readily derived from themn.
All of the expenses of the transmission vary directly as
the distance, provided that other factors remain con-
stant. If the pipe line is extended to a length of 100
mwiles, the weight and cost of pipe is twice as great,
and the required power is twice as great, for the saine
delivery of gas. For the line of 100 miles the cost of
transmission per 1,000 cubic feet of gas is therefore
112 cents, or nearly the value of thecoal from which
the gas may be generated when it is worth four dollars
per ton. If the distance of the transwmission is only 25
miles, the cost per 1,000 cubic feet of gas drops to 28
cents and is equivalent to that of anthracite coal at
one dollar per ton. Inspection of the items ‘in the
transmission estimate shows that more than three-
fourths of the total are for interest, depreciation aund
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repairs, and about one-fourth for power. This indi-
cates that the transmission charge could be reduced
by a smaller invesiment in pipe line and the use of
more power for pumping the gas. As the flow of gas
is presumed to be continuous, gas holders must be
provided at both ends of the line, but their combined
capacities need be no greater than for the case of a
city gas works of equal capacity. Including the cusi,
of the plant for pumping gas, estimated at $30,0u0.
to that of the pipe line gives a total of $230,00v.
The 80,000 cubic feet of gas delivered per hour are
competent to develop 2,000 horse power during 24
hours per day, on an investment of $115 per horse
power for the transwission equipment. This supply
of gas can develop heat energy that is equivalent to
7,620 kilowatts at an investment of only $30 per heat-
ing capacity equivalent to one kilowatt.

THE NOBEL PRIZES FOR SCIENTIFIC DISCOVERIES.

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

For physical science and chemistry the Swedish
Academy of Science will award the prize. For works
in physiology or medicine, the Carolin Institute will
give the prize; for literature, the Academy of Stock-
holin : and finally, for the work of peace, by a com-
mittee of five members elected by the Norwegian
Stortung. It is expressly stipulated in Dr. Nobel’s
will that nationality shall not be considered, so that
the prizes may accrue to the most worthy without con-
sideration as to place of birth. The inatter of the estate
has been satisfactorily adjusted with the Nobel heirs:
E&ach of the annual prizes given by the will must be
awarded at least once in the course of every period of
five years, and the sum total of a prize thus awarded
shall in no case be less than 60 per cent of the
vearly revenues diposable for the distribution of the
prizes ; neither can it be divided into more than three
prizes at the most. The limitation of the will declar-
ing that the annual distribution of the prizes must be
directed to works executed in ‘‘the course of the pre-
ceding year” must be interpreted in this semsae; that
the objects of the rewards shall be the most recent re-
sults of research displayed in the departments indi-
cated by the will ; older works will be considered only
in the event that their importance shall have been de-
monstrated in recent times.

In order to be admitted to the competition, every
written work must have been published by wmeans of
the printing press. Various regulations have been
made relative to the division of the prizes, and as 1o
whether the prizes may be adjudged to an institution or
a society. . 1f none of the works submitted to the com-
petition possess the quality desired, the sum total of
the prize is reserved for the following year. For adiis-
sion to the competition it is necessary to be proposed in
writing by a qualified person, and no attention will be
paid to requests addressed by persons desiring to ob-
tain a prize themselves. At the annual competition an
annual comnmittee considers proposals which have been
offered in the course of the year immmediately preced-
ing, up to the date of February 1. Each proposal must

" be accompanied by writings and other documents upon

which it is founded. The proposal must be drawn up
in English, French, Gerwman, Latin, or in one of the
Scandinavian languages.

At the solemn reunion which takes place on the an-
niversary of the death of the donor, Decewmber 10, the
corporations will make known publicly their decision
and bestow upon the laureate a check for the value
of the prize, a diplomma, and a gold medal bearing the
effigy of the donor with an appropriate legend. The
laurete is obliged, unless prevented by unforeseen cir-
cumstances, to give during the six months following
each reunion a public lecture ou the subjeet of the
work crowned. This lecture will be given in Stock-
holm, or for the peace prize in Christiania. Decisions
in regard to the prizes are without appeal. There are
many other provisions, which are fully set forth in the
rules and regulations as published in the SUPPLE-
MENT. The prizes which will be distributed in 1901 will
awount in all to $402,000, or $30,400 for each division,
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HIGH POWER ENGINES AND THREE-PHASE
(GENERATORS AT PARIS,
BY FRANK C. PERKINS,

Some of the most interesting as well as important
exhibits at the Paris Exposition this year are the large
direct-connected Drehstrom alternating current gene-
rators and high power triple expansion.engines, the
largest of which are of European make.

A three-phase alternator which is of considerable in-
terest is the one built and installed
at the Exposition by the French
firm the Compagnie Générale Elec-
trique of Nancy, shown in the
smaller engraving. This is of the
type of alternators having revolv-
ing field magnets and stationary
armatures. This fly-wheel field
magnet has a speed of 935 revolu-
tions per minute and has a fre-
quency of current in the armature
of fifty periods per second. In each
phase it generates a current of 87
amperes at a potential of 3,000
volts. In order to secure mechan-
ical rigidity in the armature, it will
be noted that on each side there are
8ix rods of forged iron terminating
at a collar piece, each of which can
be adjusted by set screws. This
stationary armature has the ap-
pearance of great lightness. This
firm in their construction greatly
decrease the gross weight of cast
iron parts relatively to the active
weight of the plates of the arma-
ture.

The direct current dynamo used
to excite the fields of this alternator
is seen in the foreground in the
siallengraving, and it will be noted
is directly connected to the driving
shaft of the main machine. The
collector brushes of this machine
are seen on the end of the shaft,
the commutator being placed on
the extreme outside, while the slip
rings and brushes of the alternator
are inside the main bearing.

The three-phase alternator shown
in the larger engraving is directly
connected to a 1,000 horse power
horizontal comnpound engine manu-
factured by Weyher & Richemond,
of Paris. This engiue is on exhibi-
tion in the French section, and is
capable of delivering a current of
250 amperes at a potential of 2,200
volts. The speed of the revolving
field' magnet is 95 revolutions per
minute, and the frequency .
at this spced is 50 periods
per second. The field mag-
nets consist of 84 pole
pieces, which are excited
as described in the other
case.

Application of Aniline
Dyestufis to Leather,

Mr. M. Chas. Lamb, head
of the Leather Dyeing and
Finishing Department,
Herold’s Institute, Ber-
mondsey, read a paper on
the dyeing of leather early
this year before the West
Rid¥ug Bestion of the So-
ciety of Dyers. and ‘Eolor-
ists, and reprinted in the -
journal of the society. The
author writes :

¢ The dyeing of leather,

I may say without fear of
contradiction, is the most
difficult branch of the art
of dyeing. The difficulties
encountered by the leather
dyer are numerous ; one of
the many is that skins
which have been tanned
with different tanning ma-
terials take the dye very
differently. This is due to
the fact that the vegetalle
material, with which the skins have been tanned,
itself contains coloring matter which is imparted to
the leather. Another of the dyer’s difficulties comes
of the very marked and characteristic differences in
the fibrous structure of the skins derived from dif-
ferent sources, some skins being open and loose in tex-
ture, and others firimer and more compact, which affects
the dyeing, in that an open, coarse-textured skin will
absorb more dye than will a skin of firmer texture, the
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resulting shade being much deeper in the former
case than in the latter. S8kins of the same class, more-

over, exhibit in a more or less degree this difference in
texture, and it is a fact well known (to leather dyers
that in a number of skins which have been dyed in the
same bath, there are always one or two which are not
"exactly the same shade as therest. Ihave been con-
sulted from time to time by leather manufacturers,
who have found difficulty in dyeing level, that is, ob-
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ing and furniture leathers, and refers to the movement
among bookbinders and others interested in the pre-
servation of books for the investigation of the causes
of decay, which has caused the appointment by the
Council of the Society of Arts of a committee to con-
sider the whole question of leather for bookbinding.
Mr. Lamb writes :’

‘*During the past few months there has been con-
siderable controversy among-the principal bookbind-
ers in London with regard to leather
used in bookbinding, so perhaps
it may not be out of place for me
to say a few wotds on the mat-
ter. Bookbinders contend that the
leather used in bookbinding perish-
es in the course of a comparatively
short period. -The chief cause of
these leathers rotting in a compara-
tively short time is undoubtedly
the reckless use of sulphuric acid
in clearing and dyeing, and in-
sufficient precautions being taken
to remove the acid, or to neutral-
ize it, after dyeing. If the least
trace of acid is left in the leather,
it becomes concentrated in the fiber
‘when the leather is thoroughly dry,
and completely destroys the leather.
I have here a few specimens of
leather that were dyed with acid
colors about two years ago ; these,
as you will see, though the leather
was well washed after dyeing, are
completely rotten, the fiber being
entirely destroyed. I have found
that it is practically impossible to
remove sulphuric acid from leather
by washing in water, as samples of
leather which were dyed with the
acid colors, and the addition of the
requisite amount of sulphurie acid,
on analysis still showed traces of
the vitriol, after they had been left
in a running stream of water for a
period of five weeks. I think that
another matter which has been to
some extent overlooked by those
authorities 'who have been con-
sulted on the matter by the book-
binders is the use of soda for strip-
ping the natural tannage of many
of the foreign tanned leathers, as
I mentioned earlier in this lecture ;
this, in my opinion, causes the
leather to be unreliable, though
undoubtedly sulphuric acid is the
chief cause of the mischief. . In my
opinion, bookbinding leathers and
leathers for furniture ' purposes

should not be dyed with
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taining in one and the same skin the same shade
throughout. This is usually due, not to theldyestuff
used, or the method of dyeing, but to the preparatory
treatment being insufficient.”

Mr. Lamb gives an account of the operations prelim-
inary to the actual dyeing, and then proceeds to de-
scribe the three distinet methods of dyeing in use in
this country, viz. the *tray,” the *paddle,” and the
**drum ” methods. He specially alludes to ,bookbind-

the acid colors together
with the addition of sul-
phuric acid. If the acid
colors are used, they should
be used either without any
addition, or, if any, only
the addition of acetic acid,
or a little bisulphate of
soda, which latter agent,
so far as I have been able
to test, has apparently no
injurious effect upon the
leather, if not used in great
excess. The leather should-
on no account be stripped
of the tanning with . an
alkali, nor should it be
cleared with vitriol or any
other acid that has an in-
jurious effect upon leather;
practically the only one
permissible being acetic
acid. It would be inuch
better to use the basic dyes,
where no acid is required,
when dyeing these leathers,
thongh unfortunately this
class of coloring matter has
the reputation of not being
so fast to light as the acid
dyes.”

-0-0

A PETROLEUM spray is
used on the Missouri Paci-
fic line for lighting the fires of locomotives. The reser-
voir for the oil is mounted on wheels. Cowmpressed air
is used to spray the oil. The air can be taken from
any Westinghouse receiver or pump. In using the
apparatus, the bed of coal is first placed on the grate,
and then the jet spray is ignited and directed on to
the coal, being moved over the surface until the
whole is ignited, which usually requires about fifteen
minutes,
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THE PRACTICAL APPLICATION OF THE HYDROSTATIC
LEVEL IN BUILDING CONSTRUCTION.
BY OWEN B. MAGINNIS,

The science of modern building construction necessi-
tates the introduction of such instruments, tools, and
appliances as will expedite the work and lessen ex-
pense by economizing time. Such an implement is
the hydrostatic or water level, shown in the accom-
panying drawing. The instruments most popular for
leveling in laying out large works are the engineer’s
transit, theodolite or architect’s Y level, all of which
are of the utmost utility for mechanical operations.
However, the form of improvised water level shown in
our engraving is, perhaps, most adapt-
able, as it can be easily and cheaply
made, is accurate in its action and simple
in its application. As will be seen, it
consists of a long piece of ribbed rubber
hose or pipe, half an inch internal dia-
meter, with pieces of transparent glass
tubing, twelve or eighteen inches long,
inserted in each end. These glass tubes
should, if obtainable, be graduated into
inches and parts of inches down to six-
teenths, but if graduated tubes are not to
be had, smooth tubes of clear thick glass
of chemical tubing will do, and a quarter
or half-inch section can be cut off the end .
of the rubber pipe and set over the glass
tubes, which will slide up or down so as
to form a gage.

Water is poured into the rubber hose
pipe and glass tubes till the ends over-
flow, when they are kept full by placing
a small tip or faucet at the ends of the
tubes, as shown. When in use, the fau-
cets must be opened in order to allow the
water to find its own level. One glass
tube is placed against the wall which has
been built to the required height, being
held firmly against the face of the wall
with the gage set four, 8ix or eight inches
from the top as desired, the gage being
kept at the edge of the brick or stone wall
templet, from which the required level is to be meas-
ured. Here it is held by one man, while another car-
ries the other glass tube to the object to be measured.
When the water is exactly on the line of the gage, the
level point is determined, and the distance of the de-
tail above or below the gage will denote the discre-
pancy in the relative heights. This will be readily
understood from the engraving, where this simple
instrument is represented in use as setting the levels
on top of a foundation wall for templets for iron
beams, or in a position where the transit or Y level
and staff would not be so convenient or so applicable.
Many masons use this instrument with arod for finding
depths of trenches for walls, piers, ete., for leveling for
templets, sills, water tables, or other details, especially
in an excavation which is crowded with piers, shores,
derricks or appliances, which, of course, render the use
of the transit or Y level impossible.

THE FRENCH METEOROLOGICAL OBSERVATORY AT
TRAPPES,

It is, perbhaps, not generally known that Major
Baden-Powell, who has. distinguished himself more
than once in )
the Transvaal
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in Pearson’s Magazine. As a result of the experiments
in question, it was asserted that a man could be lifted
several hundred feet in the air without the slightest
danger and without the aid of any gas receptacle. An
apparatus strong enough to lift two men weighs hardly
more than 100 pounds. Kites can be assembled and
sent into the air in five minutes. Their descentcan be
regulated by a parachute. Thecost is hardly a fiftieth

part of that of a balloon ascension.

Baden-Powell began his experiments in 1893. If he
has not magnified the importance of the results which:
he has obtained, it is not too much to hope that, before
the Transvaal war has seen its close, the utility of the

A SIMPLE HYDROSTATIC LEVEL.

kite as an instrument in modern warfare will be
assured. If the truth must be told, it is difficult to
imagine a man suspended 2,000 feet above the ground
from a machine which is the plaything of the winds
and which is only too ready to plunge down at any
moment. But it.is still more difficult to imagine this
same man, without that feeling of security so essential
to accurate observation, spying upon an enemy and
endeavoring togather such information as may be of
value.

The proper sphere of the kite’s usefulness would
seem to be in that field of meteorological experiment in
which Franklin was a pioneer. That the kite can also
be used for military purposes (signaling and the like),
and especially for taking bird’s eye photographs by
means of automatic apparatus, seems likely enough.
But the lifting of a man to the dizzy height of a
thousand feet or more, so that he inay leisurely study
an enemy’s position, transcends
the bounds of possibility.

In France both the kite and
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vation as for scientific study. At Trappes, between
Versailles and Rambouillet, not far from the famous
ruins of Port Royal des Champs, a camp and an ob-
servatory have been established where a few earnest
scientists are devoting their time to the study of the
upper strata of the atmosphere. This meteorological
station owes its existence to the untiring energy of
M. Léon T. de Bort, who has sacrificed not only his
timne but also his fortune to furthering the science of
meteorology.

Perhaps the most curious structure among the iso-
lated buildings which comprise the station at Trappes
is the rotating house in which balloons are inflated.
The house is mounted opon rollers so
that it can be turned to suit the direction
of the wind, and is connected by under-
ground pipes with the hydrogen plant
which forms an annex to the balloon and
kite shed. .In one of the adjacent build-
ings such instruments of precision as
thermometers, barometers and the like
are kept. The remaining houses serve
either as photographic dark rooms and
camera obscuras for photographing
clouds, or as working rooms in which
mathematical computations are made.

The experiments at Trappes are con-
ducted with pilot-balloons and Kkites.
The pilot-ballooun is free. Once inflated
and left to itself, it rises and drifts away
to fall whenever its gas has escaped. 1f
it lands in a country in which the people
are enlightened and civilized, it is sent
back to the starting place, together with
all the automatic recording apparatus
with which it was equipped.

The recording apparatus referred to
comprises several small aluminium cages.
Upon a cylinder rotated by clockwork,
three pens register the thermowetric,
barometrie, and hygrometric conditions.
As a matter of precaution, each instru-
ment is accompanied by a checking appa-
ratus, with the records of which the in-
dications of the first instrument must agree. .

Althoughthe Trappes Observatory for dynamic mete-
orology has been in existence but two years, as many as
174 pilot-balloons have been sent up from its grounds.
These balloons have attained an average height of
6,000 meters (19,680 feet), and almost all have fallen in
the east, whatever the distance they covered. One bal-
loon fell in the very heart of the city of Berlin. That
the prevailing winds in the upper strata of the atmo-
sphere are therefore southwest or southeast is ob-
vious.

In addition to pilot-balloons, Hargrave box-kites are
used, varying in height from 6 to 8 feet. They are se-
cured to a windlass upon which 10,000 mmeters (32,800
feet) of steel wire are wound. The windlass is driven
by an electrie motor. At the ground end of the wire
an instrument is mmounted which indicates the length
of wire paid out and the aungle of its inclination.
Within the
box-kites other
instrumenunts

the balloon are also used; but
not so much for military obser-

f
war, is not only

a soldier of un-
questionable
ability but a
scientist whose
metenro logical
investigations
have been
stamped with
the official ap-
proval of Eng-
land’s war min-
istry. It was
through his in-
fluence that
the English
army aban-
doned the cum-
brous military
balloon and
adopted in its
stead the more
easily control-
led and more
simply con-
structed kite.
The experi-
ments made by’
the English
major in col-
laboration
with his broth-
er officers have
been described

BALLOON-INFLATING HOUSE.

KITE-LINE-WINDING APPARATUS,

are placed
which record
t he tempera-
ture, pressure
of the atwo-
sphere, and
'hygrometric
condition of
/the strata
iwhich have
been traversed.

. THE Depart-
ment of Works
of New South
Wales is about
to introduce a
large floating
craue foruse at
the port of
Sydney.
crane, which is
to be construct-
&l cd within the
colony, is to
| have a lifting
| capaciry of 80
tons at a speed
of 5 feet per
minute, and 20
tons at a speed
of 14 feet per
minute. It is
estimated that
it will cost
about one hun-
dred thousand
dollars,
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Automobile News.

A new apartment house in course of erection on
West End Avenue and Seventy-ninth Street, New York,
will have attached to it automobile stables for housing
the automobiles of tenants. Facilities for charging
the electric vehicles are provided on the first floor, and
the second floor is intended for living apartments for
the vehicle attendants.

The new system of electrically propelled vehicles
known as the Lombard-Gerin -automotor has recently
been put in operation at Vincennes Park. In this sys-
tem the car, a kind of omnibus, is driven by a motor
attached to one of the axles; it takes its current from
an overhead wire, which supports a rolling trolley car-
riage from which hangs a flexible cable connected with
the vehicle. At Vincennes a series of posts have been
erected along the road which passes around Lake
Daumesnil. As there are, of course, no rails, two bare
copper wires are strung upon the posts; upon this
rolls the carriage, carrying the flexible cable. 'The
cable passes into a hollow mast supported on the top
of the vehicle ; its length may be increased or dimin-
ished, the slack being partly taken up by a counter-
weight contained in the column. The trolley is itself
provided with an electric motor, which operates two
friction rollers driving the main pulleys, which travel
over the wire. The motor of the vehicle is of the con-
tinuous curreni type with series winding. On the op-
posite end of the shaft it carries a collector formed of
three rings, by which alternating current, three-phase,
is taken when the motor is in operation. This current
is used to drive the motor of the trolley, and to this
end the cable uniting the latter to the vehicle has six
wires, two of these being direct current at 500 volts to
the motor of the vehicle; thi$ current then returns to
the trolley in the form of three-phase current by three
wires of the cable. The sixth wire is used to eontrol a
brake on the motor of the trolley. This system has
been previously tried over a stretch of road five miles
in length along the quay of Issy-les-Moulineaux, out-
side of Paris, where it succeeded very well. The
tests made at Vincennes have met with equal success,
and show to the public the method of working and
the advantages of the system.

One of the most interesting features in the recent
series of military maneuvers carried out in France
has been the use of automobiles for transporting the
officers and for carrying searchlights. The officers are
now commencing to use the automobiie. and find it a
great convenience. General Brugere, for instance, has
professed quite a liking for the automobile ; during the
maneuvers he made a trip from Chartres to Rambouil-
let, in order to pay his respects to President Loubet.
Mounted on a 16 horse power machine, he made a
speed of 36 miles an hour, the train making only 30
wiles; he now prefers the automobile to the horse.
General Lucas also favors the automobile, but prefers
to travel at somewhat safer speeds. The officers had
prepared a surprise on the occasion of the maneuvers,
in the shape of an automobile searchlight. This was
kept secret until the last moment, having beeu con-
structed under the supervision of General Brugere.
M. Marcel Renault is the inventor of the system. The
automobile used is of the road-wagon type, having two
seats in front. In the rear has been constructed a light
coilumn which supports the searchlight at the top,
carryingan arc lamp entirely inclosed in a metallic case
which takes about 7 horse power. Below is a small
dyvnamo of 7 horse power ; it is mounted on a secondary
shaft, which may be connected with the main shaft of
the motor by a transmission system capable of beirg
disconnected at will. The machine started out after
dark on the immense plain of Beauce, which extends
around Chartres, making a certain distance lighted
only by its acetylene headlight, which covers about 150
feet. At intervals the machine stopped, and by means
of a lever the dynamo was set in motion ; the search-
light then sent a stream of light covering a distance of
two miles, and by its means the country around was
explored. After proceeding a certain distance this
maneuver was repeated, and it was seen what valu-
able services an apparatus of this kind would render in
such cases. The military staff were greatly satisfied
with its performance, and there is no doubt that this
automobile searchlight will prove a valuable adjunct
tothearmy. Forillustrations see the current SUPPLE-
MENT. On one occasion, a member of General Bru-
gore’s staff traveled over 100 1niles in an automobile
in a very few hours, and was able to supply the com-
mander-in-chief of the army with full details of the
operations accomplished by the various detachments.
The Scotte train appears to have distinguished itself
also in these maneuvers. One morning this train left
Paris at six o’olock in the morning with a load of
30,000 pounds of corn for the front, and returned the
same night, having accomplished a total distance of
50 miles. To perform the same task with animal labor
it was estimated that thirty-six horses would have
been required, and that they would have oeccupied
three days to cover the same distance with the same
convoy, which would have been twice as long and
would have required a larger escort.

Scientific Qmerican,

A CABLE-GRIP FOR MINING-CARS.,

The accompanying illustrations represent an im-
proved cable grip invented by Mr. George C. Niles, of
Arcata, Cal., for use on mining-cars and other vehicles
to be propelled by a traveling cable. Fig.1 represents
the device in perspective ; Fig. 2 in partial section.

The grip comprises a fixed jaw secured to a bracket
and a U-shaped clamping-band between the unequal
members of which the jaw projects. The lower middle
portion of the band clamps the cable against the free
end of the fixed jaw. The band is clamped to opposite
sides of the fixed jaw by means of a bolt and nut, B,
the bolt passing through a slot in the longer member of
the band. Theend of the longer member of the band is
screw-threaded, passes through a slot in the bracket of
the fixed jaw, and is held in place by a nut, 4.

When the nut, B, is released and the nut, 4, screwed

AN IMPROVED CABLE-GRIP.

up, the clamping-band forces the cable up against the
free end of the fixed jaw. This adjustment having
been made, the nut, B, is screwed up so as to hold the
members of the clamping-band firmly in position on
opposite sides of the fixed jaw. The short member of
the clamping-band is bent to fit the correspondingly-
shaped outer face of the fixed jaw, so that the lower
curved portion of the clamping-band properly fits the
cable after having been adjusted.

A CONVENIENT ENVELOP MOISTENER AND
SEALER.

An invention which has recent!ly been patented by
Charles L. Vose, of Westerly, R. 1., provides a simple
device for moistening and sealing envelops in a manner
which is certainly far more cleaniy than the method
with which we are all familiar.

The moistener and sealer consists essentially of a
central glass tube provided at one end with a soft rub-
ber nipple in which a sponge is received, and at the

VOSE'S ENVELOP MOISTENER AND SEALER.

other end with a hard rubber cap in which the metal
bearings of a soft rubber roller are held. T'he central
glass tube contains water which is fed to the sponge.
In sealing an envelop, the gummed flap is moistened
by means of the sponge. The device is then turned
around, and the moistened flap evenly and squarely
sealed by means of the rolls journaled in the cap pre-
viously mentioned.

For the purpose of holding the moistener and sealer
when not in use, Mr. Vose employs a holder composed
of a soft rubber suction base upon which a glass
holder is mounted. When the rubber suction base is
moistened and pressed down on a table or desk so that
the air is expelled, the holder will be so firmly affixed
that its removal requires no little effort.

A CORRESPONDENT in Providence, R. 1., suggests that
wireless or aerial telegraphy be called ** airograph.”
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Science Notes,
The tomb of Sir Humphry Davy, at Geneva, which

has been in aneglected state for some time, has recently
been restored.

Astronomer Wolff, of Heidelberg, has, by means of
his photographic process, discovered three asteroids in
a single night.

Nearly every window in Paris, specially in the poor-
er quarters, has plants growing in pots. A wealthy
philanthropist has had the idea of opening a hospital
for sick plantsin the Faubourg St. Antoine. Green-
houses have been built and there are gardeners to look
after plants that are brought in until they recover.
They are then returned to their owners.

A basket modeler has been invented by Mr. Thomas
Taylor, the superintendent of the Liverpool School for
Indigent Blind, for the purpose of assisting blind
people in the construction of their baskets. The de-
vice consists of a wooden base-board drilled with holes
into which are fitted steel pins arranged to the re-
quired shape. The wicker is then worked over these
pins with the utmost ease and rapidity.

The Prussian government is making systematic in-
quiries with a view to increasing knowledge upon the
subject of cancer. Every registered physician has
received a paper asking questions relative to experi
ence in cancer cases, An attempt is being made to
find out if cancer is hereditary, if it is contagious, and
whether it is connected with any particular habit,
such as over-indulgence in alcohol, tobacco, ete., and
whether it is more prevalent in one district than in
another.

Widespread damage has been caused in the Archzo-
logical Museum in Florence through the madness of a
door-keeper. He at first endeavored to murder the
director of the museum, but as his efforts in this direc-
tion were frustrated, he seized a chair and commenced
to smash everything that came within his reach. Be-
fore he was overpowered he had hopelessly pounded
to fragments an ancient historic vase discovered in
China in 1844 and estimated to be worth $100,000, and
also a Roman chariot found in Egypt which was worth
over $600,000 and which we have illustrated.

A short time ago, during some digging operations in
Chester, England, an interesting relic of the Roman
occupation of Great Britain was unearthed. This was
a section of lead piping, supposed to have been laid
about the year 79 A. D., and was utilized for the pnr-
pose of carrying water to the Roman camp. About
twelve months ago a similar piece of piping was un-
earthed near this same spot, but its origin was dis-
puted. This new discovery, however, sets all such
controveries at rest, since apon the piping are plainly
inseribed the words ‘‘Cnceus Julius Agricola.” This
relic is additionally interesting since it is said to be the
only inscription extant bearing the Roman governor’s
name.

One effect of the cotton crisis in Liverpool, Manches-
ter, and the other towns of Lancashire, owing to the
failure in American cotton, has been the introduction
of Egyptian cotton upon the English market. Efforts
have been mmade for some time past to induce the spin-
ners of Lancashire to experiment with the Egyptian
product, but with only indifferent success, since the
supply fromn America was so adequate. But America’s
shortage has proved Egypt’s opportunity, and now
several spinners are using Egyptian raw material. If
the latter article obtains a strong footing among the
Lancashire spinners, it will possibly be a heavy blow
for the American growers, since the Egyptian pro-
ducers will exert themselves to the utmost to flood the
market. If they ecan only succeed in meeting the de-
mand, they will be sure of an increasing and luecrative
trade.

M. Schoen has devised a new photographic printing
process. The inventor bases his discovery upon the
use of diazo compounds, as in the primulin process and
feer-tvpe. He converts ortho-amido-salicylic acid into
its diazo compound by the action of sodiumn nitrite on
a well cooled solution of the acid in dilute hydrochlo-
ric acid. The precipitated product which results is
washed with small quantities of water, and is subse-
quently dissolved in a dilute sodium carbonate solu-
tion. The paper to be coated is either immersed in
this solution, or the latter may be applied to the paper
with a brush ; or with a mixture of it and gelatine,
and then dried in the dark room. The paper is then
placed in the printing frame under the negative, and
printed in the ordinary way until a strong red image is
obtained. The fixing and toning of the prints are ex-
ceedingly simple, since the print has only to be washed
in water, as is the case with ferro-prussiate paper, until
the vellow color of the nnexposed parts of the paper
has disappeared, when the finished picture in red. is ob-
tained. This red substance is the resultant effect caused
by the-light acting upon the diazo compound. The
color does not change at all through exposure to the
light, but a variety of tones may be obtained by im-
mersing the finished picture in {solutions of salts of
iron, cobalt, etc., or in lime or baryta water.
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ELECTRICAL PALACE AND FOUNTAIN
PARIS EXPOSITION.

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

One of the great difficulties which confronted the
projectors of the Exposition was to mask the great Ma-
chinery Hall of the Exposition of 1889. It was decided
not to remove it, but to conceal it in such a way as to
make it harmonize with the surrounding buildings.
This was done by covering the entire front by a Chateau
d’Eau or large fountain. It consists of a lofty hemi-
spherical structure, the concave side facing on the gar-
dens, forming at the same time the chief architectural
and central feature of the Palace of Electricity and the
apparent source of the cascade. The fagade of the Elec-
trical Palace is surmounted by an ornamental crest
formed of repoussé metal work arranged in various de-
signs; some of these are formed by the addition of
stained glass. The general tone of the metal work is
buff and white, which harmonizes well with the fagade
of the electric fountain, which is of cream white staff.
At the top of the crest is a series of white globescon-
taining incandescent lamps of different colors, below
is a similar series of globes, and the form of the crest is
outlined by incandescent lamps which are distributed
over it. The whole may be illuminated in red, yellow,
blue or white, by a suitable arrangement of cireuits, or
different combinations of color may be secured. A num-
ber of arec projectors placed in
the rear illuminate the stained
glass designs with striking effect.
At the highest point is a group
representing the Genius of Elec-
tricity drawn in a car by hippo-
griffs ; in the rear of the group
is an immense star formed of a
gilded metal frame carrying glass
brilliants strung upon wires.

The central niche of the fagade
is surmounted by an arch in
handsome relief designs. The
central niche extends back to a
considerable depth ; it is also
very handsomely ornamented by
appropriate relief designs and
groups. In the center is the
grotto from which proceeds the
main cascade. Below the grotto
are a series of basins descending
in a succession of different levels
and finally reaching the main
basin. The water is elevated to
the height of the grotto, from
which it falls, forming the princi-
pal cascade, into the succession
of basins below. One of the
basins of the descending series has been made some-
what larger than the others, and is provided with a
series of parabolic jets which are directed toward the
front. .

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

In the main basin are a number of vertical jets, ar-
ranged in groups on each side. The main bz in has a
well-laid cement floor, along which proceed the two
main supply pipes which branch from the center
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toward the front ; from the main pipes are branches
formed of lead pipe which supply the jets. The four
fountains in the rear on each side have a central jet
with three others grouped around it ; the large foun-
tains in front have each eleven jets.

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

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

apparatus pass to a central

Z switchboard, or ‘‘jeu d’orgue,”

'x“ and they are thus all con-
trolled from one point.

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

~whose heads form projecting points.
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sembles a piano key in appearance ; there is thus a
succession of these keys, each of which closes a differ-
ent circuit. Below the keys revolves a cylinder of
metal around which are fixed a number of screws,
These strike the
keys and cause the levers to be operated in sucecession
according to a given arrangement. In this manuer the
solenoids of all the apparatus are operated at once,
and all the jets are illuminated at once with a jpire-
determined arrangement of color. The cylinders are
turned by a hand-wheel and gearing in the center, and
the different changes of color may be made in more or
less rapid succession. Below the keyboard is a set of
levers by which all the solenoids of each color may be
operated independently of the keyhoard; thus one
lever throws on all the reds, ete. A third lever works
all tle solenoids at once, thus giving either extinction,
with all the shutters down, or the white light of the
arc, when all are raised. The fourth lever is used to
lift all the keys to allow the eylinders to be ehanged.
A number of these cylinders have been provided, each
giving a different play of color.

The cirenits of the incandescent lamps for the illu-
mination of the cascades and the other parts of the
fountain, as well as those upon the crest of the Palais
d’Electricité in the rear, pass to a similar ** jeu d’orgue,”
provided with cylinders giving a certain arrangement
of color. The incandescent circuit has, besides; an ap-
paratus which permits a gradual lowering of brillianecy
and a gradual passage from one color to another. This
consists of a flat metal table upon which are arranged
a number of contact-bars, across which are moved
three sets of contact-brushes by means of an appro-
priate mechanism operated by a motor. To the con-
tact-bars are connected the terminals of a series of re-
sistance coils placed below.

The Glasgow Exhibition of 1901,

The arrangements for the great exhibition to be
held in Glasgow next year are rapidly approaching
completion. The entries for the exhibits were closed
more than three months ago. 1t is anticipated that it
will prove a gigantic success. The last exhibition,
which was held in 1888, and was opened by the
Prince of Wales, attracted 6,000,000 visitors and real-
ized a profit of $270,000. The present exhibition will
be held in the same place as the last, Kelvin Grove
Park, a charming expanse of sixty-seven acres. Her
Majesty the Queen, and the other chief personages of
the royal family, have extended their patronage to
the exhibition, and it has also received the support
of the élite of English society,
and of the principal scientists of

20 NCTAES.

THE PARIS EXPOSITION—SECTION OF THE ELECTRICITY BUILDING AND CHATEAU D’EAU.

lamp with its parabolic reflector, and in front of
this is a series of color screens. These are formed of
a brass framework holding the panes of glass, leaded
together, this arrangement being used to avoid crack-
ing by the heat of the arec. Each frame is made
in two . halves, which are hinged together so that
when the upper half closes it draws the lower half
with it. There "are thus three sets of shutters,
one for each color, red, yellow, and blue. The closing
of the shutters is carried out automatically by the
magnetic arrancement seen to the right and left. One
of the frames carries a projecting arm, to which is
fixed a core of soft iron : this passes into one of the
solenoids at the side. When the current is sent into
one of the solenoids, the core is drawn in and the two
halves of the shutter are brought together. When the
current is cut off, the shutters fall apart by their own
weight. Each of the solenoids thus operates a differ-
ent color, their circuits being quite independent.
When all the shutters are closed, the light is practi-
cally cut off, and when all are open the fountains are
illamminated in white. For the illumination of the
parabolic jets, one apparatus is placed under the orifice
of the pipe and somewhat in the rear, as shown in the
diagram, and thus illumminates the beginning of the
jet. In front are placed a number of windows at the
point where the spray falls, and each window bas a
separate apparatus. The vertical jets are lighted by
mirrors placed in front of the projectors at an angle of
45°, sending the light up vertically through the win-
dows.

The circuits of all the solenoids are brought to the
central ** jeu d’orgue,” a view of which will be seen in
the illustration ; the sectional view shows its general
method of operation. Above are a number of hori-
zontal levers which pass to the rear, where they carry
two pins which fall into mercury cups, thus making
contact. They are drawn down by a rod attached to
each, which passes below and is fixed to the rear of a
lever. The. front of this lever projects forward and re-

the country. The scope of the
exhibition is to present a full
illustration of the produce and
manufactures of the British Emn-
pire, its dependencies, dominions
and colonies, together with an
adequate representation of other
countries. Naturaliy, since Glas-
gow is the focus of the shipbuild-
ing, engineering, and manufac-
turing . industries of Scotland, the collection and ex-
hibition of - machinery will be exceptionally promi-
nent. For the accomnmodation of this section a tre-
merdous building has been erected.

Probably the most striking buildings, however, are
the new art gallery and museuw, in which are to be
placed the art and science collections of the Corpora-
tion of Glasgow. This building was really intended as
a memorial of the 1888 exhibition, and, indeed, the
profit derived from that show constituted the nucleus
of the vast sum that has since been collected to defray
the expense of its erection. The buildings have cost
$1,000,000 to construct, of which sum $650,000 has
already been subscribed, and it is anticipated that
the profit to be derived from this exhibition will be
sufficient to reduce the balance of the cost. The ex-
ecutive eouncil have arranged to form a loan collection
of pictures and sculpture to illustrate the progress of
art during the nineteenth century. The Queen of Eng-
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. land has promised to send appropriate specimens from

the royal collections, while the Prince of Wales has
also consented to loan several artistic treasures.

The river Kelvin, which meanders through the
grounds in which the exhibition will be held, will be
utilized for the purpose of exhibiting naval shipbuild-
ing and life-saving apparatus, water carnivals, and so
forth. Lectures of scientific and topical interest will
be delivered by various authorities, while recreations
of every description and musical entertainments will
algo be provided. The exhibition will be opened on
May 1, 1901, and will remain open for six months, It
is not yet arranged as to whom will perform the open-
ing ceremony, but it is believed that it will be accom-
plished as before, by a mewmber of the royal family.

_— oy

A HOUSE was recently moved in Wellsville, Ohio, by
electric power taken from a trollev line. The house was
being moved along the street where there was an elec-
tric car line. Two cars were hiteched to the house by a
repe, and it was quickly pulled to its new destination.
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LAUNGH OF THE MONITOR ‘“WYOMING.”

The ** Wyoming” is one of four similar vessels which
were authorized in May, 1898. The others are the
‘* Arkansas,” building at Newport News; the *“ Con-
necticut,” building at Bath, Me.; and the *‘ Florida.”
which is under construction at the Lewis Nixon yard,
Elizabethport, N. J. These ships représent the modern
development of the monitor type of warship, and in
them an attempt is made to mitigate as far as possi-
ble the inherent

Scientific dmerican,

sel, the ** Wyoming " is considerably less in dimensions
compared with the ‘* Monterey,” though both are prac-
tically of the same type. The ‘ Monterey” is 256 feet
in length, and is 59 feet beamn, with a depth of 14 feet
10inches. The ** Wyoming's ” dimensions are : Length,
252 feet ; beam, 50 feet; and mean draught, 12 feet 6
inches. The side armor of the former -vessel is 13
inches in greatest thickness, tapering to 8 inches at the
ends; of the latter, 11 inches, tapering to 3 and &
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one round from them will have 12,800 foot-tons more
energy than one round from the four guns of the larger
vessel.

The keel of the new monitor was laid in Oectober,
1899, and her completion. is promised in 8ix months.

Signaling With Kites.
A system of war signals with colored parachutes in
midair was tested September 29, by . W. A. Eddy, of
Bayonne. A light

defects of a sys-
tem of design
which, while it
was well suited to
the rivers, bays
and shallow wa-
ters of the civil
war, is ill adapt-
ed to the require-
ments of a mod-
ern warship,
which should be
capable of keep-
ing the sea and
casting loose its
guns in almost
any kind of
weather.
However, with-
in the limitations
of her type, the

box 3 feet square
was sent up by
two 9-foot Kites.
The box was di-
vided into two
compartments,
each provided
with a trap door
and each contain-
ed an American
flag and a folded
paper parachute.
One of the para:
chutes had secur-
ed to it a disk of
gilvered paper.
T he flashing of
the sunlight upon
such a disk can be
seen a long dis-
tance. The trap
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“Wyoming” is a
serviceable vessel,
for she is heavily
armed, well pro-
tected, and with
her modern mo-
tive power and for a monitor superior accommodation,
she will prove to be economical and comfortable. The
four vessels were authorized largely in response to the
symptoms of hysteria that developed among the citi-
zens of some of our large Eastern seaboard cities when
they imagined themselves threatened by the guns of
Cervera’s hapless fleet, and it is probable that the new
monitors will find 'a permanent station in four of our
most important Atlantic harbors.

The ‘** Wyoming” was launched at the Union Iron
Works, San Francisco, on September 8, in the presence
of His Excellency the Governor of Wyoming and an
enormous crowd of spectators. While a powerful ves-

Displacement, 3,235 tons.

eck, 114 inches. Armament :

SPeed’f
Complement, 131. Date, 1900.

SINGLE-TURRET, HARBOR-DEFENSE MONITOR “ WYOMING.”

Armor: Belt, 11 inches; turrets, 10 inches; barbettes, 11 inches;
'wo 40-caliber, 12-inch B. L. rifles; four 4-inch R. F. rifles; two 6-pounder semi-automatics; eight i-pounder automatics.

12 knots. Normal Coal Supply, 400 tons,

inches. Displacement: ¢ Monterey,”4,084; *“ Wyom-
ing,” 8,235; horse power engines, 5,244 and 2,400 re-
spectively : speed, 136 and 12.

The armament of the ** Monterey ” consists of two 12-
inch and two 10-inch main battery, six 6-pounders, four
1-pounders, two Gatlings. Of the * Wyoming,” two
12-inch, four 4-inch rapid fire, two 6-pound semi-auto-
matie, four 1-pound automatie, and additional four
automatic 1-pounders have been authorized.

Although the ** Wyoming” will carry only t woheavy
guns, as compared with four carried by the * Mon-
terey,” the increased power of her two 12-inch rifles, due
to greater length and smokeless powder, is such that

doors were secur-
ed by lighted time
fuses, and one was
timed to release
the door in five
minutes, and the
other in ten minutes. When the parachute box reached
a height of 500 feet, the first mateh released the door and
the parachute sailed slowly away with the flag flying.
The kites then carried the box up higher before the
second comnpartment was opened by the other fuse.
The idea is to use different colored flags suspended in
series under the parachutes, so that messages can be
sent aloft, where they can be readily read at a con-
siderable distance by the aid of glasses.

THE Russian ice-breaking steamer *“Ermak?” is
being lengthened and the form of the bow has been

TWIN VERTICAL TRIPLE EXPANSION ENGINES OF THE

—— T =5 =

altered.

“ WYOMING.”—INDICATED HORSE POWER ON TRIAL, 2,400,
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AN INGENIOUSLY WHITTLED FAN.

On a street corner near City Hall Park in New York
city, an industrious old blind man has for years plied
a brisk trade in selling the fans which he dexterously
whittles from a single piece of wood to the undis-
guised admiration of the many small boys who gather
about him.

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

Fig. 1.
HOW THE FANS ARE MADE.

inches in length, 2 inches in width, and about an inch
thick. Notches are made in each side of the piece of
wood somewhat above its middle point, a thickness of
one-quarter of an inch being left between the notches.
The shorter end of the wood is split downward, as in-
dicated in Fig. 2, as far as the notches, into sections
about {5 of an inch thick. From twenty-five to thirty-
five parts or blades are needed to make a good fan.
To form the handle of the fan, the lower, longer por-
tion of the wood is partially sectioned to form small
auxiliary fans, or wmerely thinned down to form a
handle. The blades, after having been thus produced,
are notched, as shown in Fig. 1. The wood is then
thoroughly soaked in a tub of water, and the blades
bent to form a fan of the form illustrated in Fig. 3.

POWERFUL ELECTRICAL SUCTION DREDGE FOR THE RUSSIAN
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'ELECTRICAL DREDGE FOR THE VOLGA RIVER,
RUSSIA.

In the whole field of civil engineering it would be dif-
ficult to find a device which has done more to expedite
the construction of works that involve the handling
and removal of great masses of material than the pow-
erful suction dredges which are associated with the
name of Lindon W. Bates, an American engineer. In
a recent issue of the SCIENTIFIC AMERICAN we illus-
trated the big dredges which are in use by the United
States government on the Mississippi River, and of
thesethe “ Beta” is credited with a record of between
seven hundred and eight thousand cubic yards of ma-
terial handled in one hour. One of the most recent
machines of this-class to be constructed is the power-
ful double dredge that forms the subject of our illus-
tration, which.was built for the Russian govern-
ment dredging operations on the Volga River.

In designing the Volga dredges Mr. Bates introduced
several novel features, which were intended to econo-
mize time in the maneuvering of the dredges themselves
and of the pontoon pipes by which the dredged material
is conveyed and discharged. A distinctly novel feature
is the use of electric power for these purposes, the
movements of the dredges and of the pipes being con-
trolled by twelve separate electric motors, disposed on
the dredges themselves and upon the pontoons. In
order toallow thedredge to be taken through the canals
by.which she had to pass from the Baltic to reach the
Volga River, the dredge was constructed practically in
two halves. Each of the two hulls is constructed of
steel .and is covered with a 3-inch pine deck, above
which is built a deck-house and a pilot-house of light
frame composition. At the bow, recesses are formed
to accommodate the ‘‘suction ladders.” A few feet
back from the bow, one on each side of the hull, are
two triangular recesses, which are cut away to accoms-
modate a pair of screw propellers. Each screw shaft
is direct-connected to a 125 horsepower electric motor.
The shafts are arranged at an angle of about thirty
degrees with the center line of the vessel, and they not
only co-operate with the twin propellers at the stern
in driving the vessel ahead or astern, but they assist
in swinging the dredge to right or left when the oper-
ation of dredging is in process. The twin propellers at
the stern are also each direct-connected to a 125-horse-
power motor. Two 30-horsepower motors are carried
on each pontoon line, one of which extends from the
stern of each half of the dredge. The four motors on
each dredge and the motors on the pontoons are all
connected with, and can be controlled from, the pilot-
house. The electric current is furnished by a 600-kilo-
watt generator, directly connected to a fore-and-aft
triple-expansion engine, which is clearly shown in our
illustration. The engine has cylinders as follows : high
pressure, 1414 inches ; intermediate, 2234 inches ; and
low pressure, 3734 inches diameter, the stroke being 24
inches. At a speed of 200 revolutions per minute the
indicated horse power is 800.

Of course, the most important feature in a dredge of
this type is the main centrifugal pump, which is lo-
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cated amidship. The runner mmakes from 130 to 180
revolutions per minute. It is driven by a divided,
vertical, triple-expansion engine, one set of cylinders
being carried on the starboard and the other set on the,
port side of the pump, the whole being connected.
upon one shaft. The high pressure ecylinder is 21
inches in diameter; the intermediate, 34 inches; and
the low pressure, 39 inches in diameter ; the common
stroke being 24 inches. The indicated horse power is

from 1,425 to 1,600. Steam for the whole steam plant
is supplied by eight Babcock & Wilcox boilers, four
on each hull. These are fired exclusively with naphtha,
which is fed to each boiler by four burners. the spray-
ing of the naphtha being accomplished by. a steam
jet.

The dredged material is brought up by means of

Fig. 3.—A COMPLETED FAN.

four suction pipes, which are attached near the bow of
the dredge and hinged upon a common horizontal
axis on the dredge. They are raised and lowered by
means of derricks, two of which are attached at each
bow, and they are capable of dredging to a maximum
depth of 16 feet. The lower ends of the four suction
pipes on each dredge are inclosed by rotary cutters,
which are rotated by means of miter gears and shaft-
ing which are attached to the suction pipes and move
with them. Each set of shafting is driven by a cutter
engine, which is located in the forward part of the
hull. 1t will be seen from our illustration that the
suction pipes and cutters form two ladders, supported
one on either side of each hull, and approaching each
other just in front of the siem of the bow, the four
cutters being spaced at equal distances from each
other, the width from outside to outside being slightly
more than the extreme breadth of the dredge.

Some novel features are embodied in the pontoons,
which, with the exception of one at the extreme ends

GOVERNMENT—CAPACITY.

7,000 CUBIC YARDS PER HOUR.
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of the respective lines of discharge pipe, are all of
similar construction. Each pontoon is 50 feet in
length from center to ceuter of its couplings. The
cross-section of the pontoouns is elliptical, the hori-
zontal axis measuring 9 feet 3 inches, and the vertical
axis 3 feet 3 inches. The discharge pipe, which is 33
inches in diameter, is built through the center of the
pantoon, the pontoon proper thus forming a sort of
elliptical jacket which incloses the pipe.

Accommodations are provided for seventeen officers
a'1d’men, some above and some below the main deck,
and the dredge is provided with a tender in the shape
of a stern-wheel steamer, 125 feet in length and 26 feet
in beam, which is fitted with comfortable quarters for
the officers, and with bunks for ten men, besides all
necessary living arrangements. On the main deck is a
wachine shop which includes a lathe, a drill press and
shaper. T'he dredge is electrically lighted throughout
and the pilot-house is provided with a searchlight.
Andther important feature of the outfit is an oil barge
to carry the necessary fuel for the boilers. This barge
is 80 feet long by 20 feet beam, and has a total capacity
of 130 tons. The dredge was built by the Société
Cockerill of Belgium, which is one of the best known
iron shipbuilding companies in Europe.

Prior to its departure for St. Petersburg the dredge
was given a very thorough trial, with the result that
each half of the dredge was officially determined to
have a dredging capacity of 3.500 cubic yards per hour,
a total for the complete dredge of 7,000 cubic yards per
hour. The success of the electrically-driven propellers
for maneuvering the dredge was shown in these tests
by the fact that, when working on a course where
there was a current of from three to four knots per
hour, the dredge eould_be easily maneuvered with but
one line ahead under circumstances where, with the
ordinary type of dredge, half a dozen lines would have
been necessary for anchoring the dredge and swing-
ing it.

Electrical Notes,

The Hamburg-American liner ‘ Augusta Victoria”
has been equipped with an automatic telephone pay
station, enabling passengers to use loeal or long dis-
tance telephones up to the time of sailing. Just be-
fore the lines are cast off, a plug is removed from the
back, cutting off the connection. If the scheme is
found to work satisfactorily, other steamers of the
company will be similarly equipped.

In Buda-Pesth there is a news telephone, and its ob-
ject is to keep its 6.000 subscribers supplied with all
the latest news. The service has a main wire 168 miles
in length, and it is connected with private houses and
various public resorts. From 7:30in the morning un-
til 9 :80 in the evening, twenty-eight editions of news
are spoken into the transmitter by ten men possessing
loud clear voices, working in shifts of two. The news
is classified and given in accordance with a regular
programme, and the service has been eminently sue-
cessful.

.. A very ingenious and amusing diversion has been on
exhibition at the Crystal Palace in London. This is the
Lamiseriptor,-or writing by light. It consists of an
ingenious contrivance by which portraits or sketches
are drawn, and transmitted by electricity on the screen
in full view of the spectators. The exact means by
which the effect is attained is a secret jealously guarded
by the operator, but it appears ta be -somewhat an
application of the pantograph, only in this instance,
instead of the picture being drawn upon a larger
scale than the original, it is reduced n size. The
operator makes his original sketech upon a piece of
paper or board about 13 inches square. By means of
an-electric current this drawing is transferred, line by
line, to a small piece of specially prepared blackened
surface upon glass, about one inch square, and then
projected upon the screen by the limelight in the same
manner that photographic slides are projected by the
optical lantern. As the artist draws his sketech upon
the original board, so it is transferred to the blackened
glass, and is projected upon the sheet.

Work is now being carried on in London for the
laying of the telephone wires which are to be used in
connection with the government scheme of supplying
the citizens of the metropolis with an efficient tele-
phone controlled by the Post Office. All the import-
ant thoroughfares in the city are torn up, much to
the inconvenience and annoyance of the pedestrians
and derangement of traffic. The system is to ex-
tend from the city to the outlying suburbs, and will
cover an area of 640 square miles when completed.
It is estimated that the task of laying the wires will
occupy at least a year. The work is being pushed for-
ward with all possible speed, and the manufactories
of the necessary materials are being maintained at
their highest pressure of production. The exchange
will be located in Queen Victoria Street, in the build-
ing occupied at present by the Post Office favings
Bank. A new home for that department is in course
of erection in another part of the city. All the trunk
lines, which at present are concentrated at St. Mar-
tins le Grand, will be transferred here as soon as the
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necessary alterations are carried out. The huge switeh-
boards of this exchange will be worked on the central
battery or glow-lamp system. The most salient char-
acteristic of this state service is that it will become a
powerful rival to the National Telephone Company,
which hitherto has had the monopoly. The state
proposes to offer a system- so cheap that many private
houses will be supplied with the telephone. The sub-
scriber can either pay a certain sum annually, which
i8 not to be more than $50—this is exactly half what
is at present charged by the private company—or he
can subscribe to it on the toll service. In this case
the subscriber will pay a small initial sum of about $15,
which will practically defray the actual expense in-
curred by the state for installing the instrument in
that particular building, and he will then be charged a
toll of two cents every time he rings up the exchange,
paying nothing when he is rung up.

ACCELERATION OF THE SPARK DISCHARGE IN
STATIC MACHINES.
BY HOWARD B. DAILEY.

One of the inevitable experiments with an influence
machine is the exhibition of its spark discharge. As
an aid in the production of extra rapid, full length
Leyden jar discharges for purposes of display, the

. spark-multiplying device here deseribed is of great

service. In the diagram, ¢ and b are the usual con-
densers of a static machine. A switeh, 8, facilitates
the convenient connection or disconnection of their
outer coatings. Two auxiliary or secondary con-
densers, ¢ and d, about equal in size to the primary
ones, have their inner coats connected, as shown, with
the outer coats of the primary jars, the outside coat-
ings of the secondary jars being in contact or joined
by a switch similar to 8. If 8 be opened while the ma-
chine is in operation, the free exchange of electricities
ordinarily taking place between the.outer coatings of
@ and b during their charging and discharging pro-
cess is interfered with to some extent by the interpo-
sition within the extra or shunt circuit of the jars, ¢

SPARK MULTIPLIER FOR STATIC MACHINE,

and d, which experience a certain degree of electrifica-
tion at each spark occurring across the air gap at 4.%*

The effect of this action upon the primary conden-
sers is to prevent their complete discharge, thus leav-
ing them wpartially filled after the passage of each
spark, and therefore in condition to have their striking
potential re-established much sooner than would be
the case after full discharge. Experiment shows that
with a given length of spark at A, the succession of
flashes becomes more than twice as rapid when s is
opened ; though of course the density of the sparks is
proportionately reduced. The mild induced currents
passing between the outer coats of ¢ and d during the
display at A are of a character peculiarly desirable for
a certain class of experiments requiring small volume
with comparatively high frequency, such as the illu-
mination of Geissler tubes, physiological effects, ete.
If 8 be left open and the outer ¢oatings of the second-
ary jars disconnected, the discharge becomes a beauti-
ful mixture of brush and sparks; but the sparks, now
extremely thin and 'in enormous numbers, lose their
bright bluish appearance and become a dull red. The
device is of especial value with the sectorless Wims-
hurst. Asis well known, such machines exhibit much
higher efficiency than those with sectors. They pos-
sess, however, one serious defect, viz., in order to have
any large percentage of their full power realized, con-
siderable resistance is necessary in the air gap ; so that
while with a long working spark the sectorless 1na-
chine is greatly superior to its sectored prototype, with
the short gap necessary for very rapid condenser dis-
charges its potential suffers serious diminution, which
in many cases may even terminate in total extinguish-
ment of electrical action. The double condenser de-
vice overcomes this difficulty by enabling the operator
to obtain the desired rapidity of discharge with the
use of long sparks, and consequently sufficient resist-
ance at A to keep up the normal potential of the
plates. This interesting arrangement is due to Mr.
Edwin Palmner, of Battle Creek, Mich.

*To obtain the longest discharges with cerfaihty anA regularity, the
negative ball at the spark gap should he about five-times the eige of the

positive. Mention of this very important fact i neglected in many other-
wise excellent descriptions of static machiues.
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Engineering Notes,

The calorific value of the average London domestic
refuse has been estimated at about 0'99 pound of
water from and at 212° Fah. per pound of refuse burnt.
It is calculated that the total amount of power per
annum which could be obtained from the whole of the
refuse in London if burned in suitable furnaces would
amount to 133,000,000 brake horse power hours.

At the Silver Works Company, of Antwerp, has
recently been completed an immense chimney shaf,
410 feet in height. The interior diameter of the struct-
ure at the base is 25 feet, tapering to 11 feet at the sum-
mit. This chimney, however, is not the tallest stack
in the world, inasmuch as it is not so tall as the cele-
brated Townsend stack at Glasgow, which towers 468
feet into the air.

The tramp question in the United States has been a
most serious one ever since the introduction of rail-
roads. It is estimated that no less than 10,000 are car-
ried nightly on trains, and that 10,000 more are waiting
to steal a ride at the same time. The Pennsylvania
Railroad has taken a firm stand in the matter, and has
equipped a special police force for the purpose of pre-
venting trespassing. Some of the farmers, however,
do not approve of this action, as they obtain much of
their extra help in harvest times from the drifting
population.

Owing to changes in the railway line several villages
in South Dakota have been cut off from the railroad.
The result is that the villages have moved to the new
location. In the townsof Bloomington, Edgerton, Old
Platte, Castalia, and Old Selby one building after an-
other was put on skids and towed across the prairie by
means of horses and thrasher engines, says The Rail-
way Review, and in one instance a structure 40 by 300
feet was moved three miles, while its contents of mer-
chandise were not disturbed, and trade was being car-
ried on all the time.

An interesting record of the number of locomotives
upon twenty of the principal railways in England has
just been compiled, and it gives a very good idea of
the progress of locomotive building and the develop-
meent of the railroads in Great Britain. There are in
all 16,451 locomotives in operation upon these railways,
which is an increase of 277 upon the contemporaneous
returns of 1899. The railroads possessing the greatest
number of engines are the Midland, 2,597 ; the London
and North-Western, 2,464; and the North-Eastern,
2,083. Three other leading railways each possess over
1,000 engines.

The British War Office is carrying out some experi-
ments with the new patent boot that has been invented
by Capt. Loderer, of the Austro-Hungarian army.
This device consists of a leather sole, under the heel of
which is a contrivance of metal with a long spiral
spring inside. The patent is so simple that it can be
readily attached to the erdinary boot. The object of
the spring is to obviate any jar when placing the foot
on the ground, so that it is like putting the foot upon
a cushion. Besides this advantage, it also acts as a
pleasant ventilator to the foot. The boot has been
submitted to prolonged experiments in the Austro-
Hungarian army, with distinct success. It renders
walking easier, considerably reduces the fatigue of
marching, while soreness of the feet is entirely pre-
vented. Before introducing it into the army, the
British authorities are testing it among the postmen,
who have to tramp long distances in the performance
of their duties over hard streets, which is particularly
tiring work. If the boots prove successful in this case,
they will be distributed among the troops, by whom
they will be welcomed, since the present regulation
boot is not conducive to comfort or ease during a long
mareh.

The shipbuilding industry of the Clyde, which dur-
ing the last few months has been very quiet, owing to
the war, is now receiving a decided stimulus. Several
of the large firms have received orders which will tax
their highest pressure of working for several months to
come. The Clyde Shipbuilding and Engineering Com-
pany has received orders for two steamers of ordinary
dimensions, five sets of engines for vessels now in
course of erection in their own yards, and several
orders for sets of triple expansion -engines. Indeed,
they have such an abundance of work in hand that
they are not at present in a pesition to entertain fresh
orders. Three other well-known firms are also blocked
with work, while Messrs. Russell & Company, who
have always their capacity of thirteen keel stocks,
equal to 70,000 tons, in full swing, are refusing work.
Fortunately, very few orders are for immediate deliv-
ery. The shipbuilders are experiencing great diffi-
culty in.obtaining the necessary materials, and this
deficiency is hindering their output to a very great
extent. If the supply of material were greater, or at
least equal to the demand, work would .be hastened
considerably. The orders for vessels show no sign of
abating, and the Clyde has consequently assumed its
former scenes of great activity, which must continue
for several months to come.



OCTOBER 13, 1900.

“ BROADWAY CHAMBERS.”-EXHIBITS AT THE
PARIS EXPOSITION,

In the United States section of the Civil Engineering
building is an extensive exhibit showing the construec-
tion of a modern office building, as exemplified by the
*‘ Broadway Chambers,” one of the large buildings re-
cently erected in New York. The exhibit, made by
Geo. A. Fuller & Company and the sub-contractors, is
intended to show the revolution which has taken place
in America within the last few years in constructions
of this kind, and at the same time the rapidity with
which the construction may be carried out. Owing to
the use of the steel skeleton which formsthe frame-
work of the building, the masonry need not be as mas-
sive as that formerly used; in fact, the walls serve
mainly as a protection against the weather and for
architectural beauty, and the stability of the building
depends entirely upon the steel frame.

The exhibit shows the construction of a building of
this kind in a very complete manner. As will be seen
in the illustrations, a model shows the skeleton frame
and a plaster model shows the appearance of the exte-
rior. This skeleton frame was illustrated fully in the
SCIENTIFIC AMERICAN of May 12. In the rear of the
exhibit is a full-size model showing the terra-cotta fin-
ish of the upper stories. A number of full-size sections
illustrate the methods of construction of all the essen-
tial parts of the building. The engine and dynamo for
the electric lighting, with the switchboard, are also
shown.

A view of the metallic model is seen in one of the
illustrations, showing a modern steel frame complete,
with all its details. Tosupport the framework, a layer
of cement 30 inches thick is placed upon solid ground,
and upon this rests the grillage, composed of I beams
placed side by side and crossed in two or more layers.
From this the main posts rise to the top, joined later-
ally at each story by the main cross-beams with their
floor-beams. The iron work is entirely protected by
blocks of porous terra-cotta, completely incombustible.
The main posts are generally constructed of channel
bars and flat plates riveted together by Z iron with
plates, or of trellis work, according to circumstances.
The main cross-beams are generally I or channel iron ;
as will be noted, the corners of the building are rein-
forced by gussets. At each story the skeleton frame is
surrounded by angle-iron, which serves to support the
facing. Alltheiron or steel parts are specially treated ;
they are- first well cleaned to remove all traces of grease
or dust, then
given a coat of
pure linseed
oil, and after-
ward two coats
of metallie
paint; after
erection they
are given a
thick coat of
silicious and
graphite paint.
To the left of
the illustration
will be noticed
a full-size sec-
tion of one of
the main col-
umns, showing
how it is sur-
rounded by
terra - cotta,
with the holes
for the various
pipes and con-
duits, and the-
exterior finish
of plaster. To
the right are
t wo full-size
models show-
ing the meth-
od of joining
the beams.

The roof is
construeted in
the same way
as the beams
of the main
stories ; it is
covered with
a water - proof
layer, then
with cement
covered with
terra-cotta tile. The steel model shows in miniature
the arrangements for heating and ventilating, plumb-
ing, elevators, ete. The heating system is carried
out upon the most improved plan; it is capable
of maintaining a uniform temperature of 70° F.
when the outside is at 0°F. The radiators utilize
the steam which 'has just served for the electric
lighting and other power of the building, and
which would be otherwise lost. When at very low

CHAMBERS.”

FULL-SIZE TERRA-COTTA SECTION OF ‘“ BROADWAY
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temperatures this is not sufficient, it is supplement-
ed by a direct admission of steam from the boilers,
carried out by a pressure-reducing regulator which en-
ables the boilers to feed the steain-heating system
without losing pressure. The main steai-pipes rise
from the ba;sement to a space between the last story
and the roof, and from these are connected horizontal
branches which then descend vertically to supply the
radiators in the -differentstories. This systemn is clearly

SECTION OF SPANDREL, SIXTEENTH FLOOR.

shown in the model by miniature colored pipes. There
are two Clonbrock boilers in the basement, which are
connected with a chimney 240 feet high and over three
feet in diameter ; the boilers, of the water-tube type,
are also shown by models. All thre exposed parts of
the boilers and steam fittings are protected by a mwag-
nesia covering 114 inches thick.. The engine, of the
Payne type, has a capacity of 100 horse power, and is
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nected directly with the street mains and fire pump,
including pipes, valves and hose. The -roof, drainage
and ventilating pipes which lie above the soil are in
galvanized wrought iron, with screw joints. The tubes
exposed to view in the washstands and closets are of
copper, nickel-plated; these copper tubes are made
without soldering and annealed, hard metal tubes be-
ing excluded from the building. The model also shows
the four large hydraulic elevators of the Otis type
which give access to all parts of the building ; one of
them is caused to mount and descend by a small
electric motor arranged for the purpose.

The plaster model shown in one of the illustrations
gives a good idea of the exterior of the building ; it
has been uade to a scale of one-half inch to the foot,
the actual height of the building being 230 feet. The
facade is of granite from the ground floor to third
story, in hard brick from the third to the fourteenth
story, and in terra-cotta to the top. The courses of
brick have been arranged to give horizontal lines and
diminish in this way the appearance of height. The
full size model in the rear of the exhibit is a reprodue-
tion of a portion of the upper stories as they actually
exist in the building. The general color of the terra-
cotta is buff relieved by polychrome panels. The terra-
cotta is hard, nearly vitreous and quite non-absorbent;
the joints are carefully filled and covered to prevent
moisture from entering.

The full size section exhibited shows the general ar-
rangement of the offices and the incombustible con-
struction of the walls and floor, also the disposition of
the various conduits. The principal corridors, as well
as the ground floor and the banking floor, are finished
in marble, and the remainder in cement or tile. In
the section will be seen the main beam in the rear and
two of the floor beams ; between the latter is laid the
floor ; this, with the exception of the second basement,
is composed of arches formed of hollow blocks of terra-
cotta ten inchesthick. Above these is a layer of beton
formed of cement mortar and broken terra-cotta; in
this are laid the wood sleepers, as shown, and to these
is nailed the floor planking.

Another full size section is that showing a portion of
the frout of the building, in which the construction is
clearly seen. The terra-cotta pieces forming the front
are attached by anchors to the 1nain beams of the
building. The ceiling of one story is seen below, with
the top of window, then the arrangfement of the floor,
the terra-cotta blocks, sleepers and plauking and a por-
tion of the wall
of the upper

direct connected to a Bullock dynamo which’ can
supply 650 lamps. The current passes to a distribut-
ing switchboard, which controls all the lamps in the
building.

The plumbing and drainage systems are carefully
carried out ; they have been installed acecording to the
New York Health Department rules. The hot and
cold water pipes are tested at a pressure of 150 pounds
per square inch. There is a complete fire system, con-

PLASTER MODEL OF “BROADWAY CHAMBERS” AT THE
PARIS EXPOSITION.

story, with the
interior finish
and window-
sill. )

The exhibit
containsa
number of pho-
tographs of
this building,
and of similar
buildings
erected on the
same system
in different
cities, notably
in Chicago.
A set of pro-
gress pictures
taken during
the construe-
| tion of the

"“Broadway
Chambers”
shows the rap-
id progress
which 1may be
made with this
constraction ;
t h e building
was completed
within seven
months after
the ground
was broken.
T h e building
w a8 designed
by Mr. Cass
Gilbert, archi-
teet, with
Purdy & Hen-
derson as con-
sulting engin-
eers. The Paris
exhibit is ably superintended by Mr. Robert E.
Fuller.

IN Cologne all automobile vehicles must be provided
with a number large enough to be read at consider-
able distance, and every operator must have a certifi-
cate issued by the police authorities.” Bells must be
used instead of signal trumpets, and the vehicles must
also have two brakes,
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Some Famous ¢‘Nefs,.?”

The late Duke of Saxe-Coburg indulged in many curi-
ous and artistic hobbies, one of the most enthusiastic of
which was the collection of antique ‘¢ nefs,” or small
models of ships executed in silver. These quaint yet
valuable specimens of the silversmith’s handiwork are,
unfortunately, very rare. The British Museum, at
London, does not possess a single example, and the
South Kensington Museum is but indifferently rep-
resented. The Czar of Russia possesses what is gen-
erally believed to be the finest ‘‘nef” extant, pre-
sented by Queen Elizabeth of England to the then
Czar. Yet the late duke possessed a collection of
more than forty ‘‘nefs.” Naturally, he was an ex-
pert in connection with this unique craft, and he
always displayed a keen delight in exhibiting his speci-
mens to his friends. His collection is undoubtedly the

largest and finest in existence, since it includes some of -

the most beautiful specimens that have been manufae-
tured in the sixteenth, seventeenth and eighteenth
centuries. Curiously enough, very little is known re-
garding the early history of these curious craft, but in
the olden days such models were frequently presented
by one royal personage to another. Their avowed
purpose was to constitute a table ornament and a re-
ceptacle for wine. They were constructed with the
greatest care and skill, and unstinting pains were taken
by the smiths to render them faithful in design even
to minutest details of the vesselsof which they were the
models. As historicrelics they are of inestimable value,
since the rigs and characteristics of the battleships
and merchant vessels of the various periods, being ab-
solutely correct, render them far more reliable for
reference than any amount of drawings or prints.

The public had an opportunity of inspecting the
duke’s collection in London, in 1891, at the Royal
Naval Exhibition, in which they constituted a con-
spicuous feature in the Loan Art Section. The
mmodels displayed were all magnificent examples of old
French, old Duteh, Nuremberg, or Augsburg handi-
work, and were freely embellished with intricate and
beautiful detail. One of the finest, also the largest, was
‘a model of the ‘‘ Felicitas” made at Nuremberg. The
vessel is three-masted and is executed throughout in
parcel gilt. She is shown under full sail with fighting
tops on the masts, while a trinmphal procession of
Neptune and the sea gods is delicately chased in the
gilver hull. As an example of the enormous skill that
was devoted to the work to render the model a com-
plete vraisemblance of its prototype, there was a
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smaller craft, upon the deck of which were grouped
the sailors, soldiers, men, and women, while guns are
shown on the decks and others with their muzzles pro-
jecting from the portholes. One, hailing from Augs-
burg, is mounted with twelve silver cannon, has the
head of Pan at the bows and aflag flying at the stern.
The hull, as in most of the other wvessels, is inscribed
with a design. In this case it is sea nymphs bearing
the inscription * Clytus Rex Oceanus.” Reality is
further imparted to this specimen by the sailors repre-
sented at their duties in the rigging. Not long before
he died the duke added another valuable example to
his collection. This model portrayed a battle between
Vasco de Gama, the explorer, and black warriors,
probably depicting some incident that occurred on one
of his voyages.

The friends of the late duke, knowing the unbounded
enthusiasm he evinced in collecting these nefs, were
always ready to inform him where other models might
be obtained, and the duke never regarded any price
that might be demnanded as prohibitive, since he was
perfectly aware of the immense intrinsic value of these
diminutive craft. When the duke celebrated the
twenty-fifth anniversary of his connection as one of
the Brethren of Trinity House, his colleagties of that
corporation presented him with one large model,
nearly two feet in length, of a trader, made in Nuremn-
berg in 1850, which he greatly prized.

The manufacture of these nefs appears to hayve long
since fallen into desuetude. - Their cost ‘was great,
which fact no doubt served to render them prohibitive
except to the most ardent collectors, and this fact
probably accounts for their great scarcity. The craft
was somewhat revived some years ago by two models
which were manufactured of the English ships ‘ Bri-
tannia” and ** Vietoria,” which were presented to the
Queen of England by the Royal Navy and Marines on
the occasion of her Jubilee in 1887. For the modeling
of the first-class battleship ‘ Victoria,” which wassunk
by collision with the ** Camperdown * in the Mediter-
ranean some years ago, a set of exact drawings were
prepared. Some idea of the fineness of the work re-
quired on this occasion may be gathered from the fact
that each gun of her Nordenfelt armament, though it
contained no less than one hundred and eighteen
pieces, only weighs half an ounce, and can be placed
upon the ordinary English florin, which is only about
one inch and a quarter in diameter.

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

The Building Edition of the SCIENTIFIC AMERICAN
for October is a particularly handsome number. The
colored cover illustrates a model dwelling at Montelair,
N. J. -Among the other interesting features of this
edition are the Music Pavilion, Golden Gate Park, San
Francisco, Cal., ‘“Some Italian Towers,” which por-
tray in an artistic manner a number of Italy’s finest
monuments, and a number of interesting houses, as
well as a simple summer cottage at Deal Beach, and a
modern stable.
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' The Current Supplement,

The current SUPPLEMENT, No. 1293, has many in-
teresting articles, including a number of important
addresses, as the “Inaugural Address of Prof. Sir
William Turner,” ‘“ A Report of the International
Psyechological Congress,” “ The Opening Address of the
Department of Astronomy,” by Dr. A. A. Common,
* Mechanical and Technical Education in the United
States,” by Prof. C. F. Chandler. ‘ The Automobile
in Modern Warfare” is a fully illustrated article, show-
ing many interesting types. * The Nobel Prizes for
Scientific' Discoveries” gives the complete rules and
regulations for this competition. * The Last Day of a
Farm House at Pompeii ” is a most highly interesting
archaological article.
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RECENTLY PATENTED INVENTIONS.

Mechanical Devices,

Hospital Appliances.

INVALID-BED AND LIFTING DEVICE FOR
HOSPITAL-BEDS.—DR. ELBERT E. MUNGER, Spen-
cer, Jowa. Medical men and nurses have long sought a
bed so constructed that it could afford the patient every
personal comfort and at the same time serve as an assist-
ant to the nurse or attendant, so that the patient, re-
gardless of the cause or nature of his illness, could be
eagily nurged without undue labor. Beds have been de-
vised which have met some of these requirements.
The Munger invalid bed is designed to meet them
all. Dr. Munger's invention consists briefly of a
strong bed-frame with an ordinary woven.wire spring-
mattress, the frame of the latter being transversely
|ivoted near the center. The movement thus rendered
possible permits a depression of the head and trunk
in cases of narcosis, or elevation to a semi.sitting post-
ure. When the patient is swung to an upright position,
a downward sliding is prevented by a seatboard placed
between the hair and woven-wire mattresses. To
the seat-board two foot-pieces are attached, each
working independently and so adjusted that one or
both of the lower limbs may be placed at any desired
height without regard to the position of the trunk.
A longitudinal central slot in the hair-mattress per-
mits the introduction of a bed-pan. The bed is fur-
thersupplied with lateral, revolving, side bars or shafts
to which broad bands may be-attached. The bands
are to be passed beneath the patient to raise him in
order to facilitate change of beddiug. With this bed, frac-
tures followed by long confinement may be treated. With
the seat-board in position, the bed may be readily con-
verted into an upholstered chair form and the patient re-
lieved of the strain of a long-continued lying posture. The
simplicity of this bed’s construction and the ease of oper-
ation earned for it a medal af the Paris Exposition, al-
though it had not been the inventor’s intention to com-
pete for any prize.

Agricultural Implements,

HAY-RAKE.—JamEs H. HueHEs, Alicel, Ore. This
horse hay-rake is so construcfed that the teeth can be ad-
justed to or from the ground and held normally from the
ground through the medium of a tension device con-
nected by a lever with the head of the rake. ; When the
lever is not in engagement with a rack provided to hold
it in certain positions, the tension device will sustain the
rake-head in an upper position. Mr. Hughes has made
and gold a number of his machines. The invention has
proven a practical success.

BAND-CUTTER AND FEEDER. —WALFRep C.
PETERSON, Geneva, Neb. By means of this device, the
feed of the c¢ylinder and concave are automatically gov-
erned and are of such character as to render it impossible
for an excess of material to clog the cylinder. When
such a condition is likely to prevail, the bundle.carrier
and feed-roller employed will instantly and simultane-
ougly stop, being automatically set in motion again as
gpon as the cgnditions are normal. Knives are provided
for catting the bands. These knives have a drawing
motion in the direction of the cylinder, 8o that the straw
cannot be wrapped around them or their carriers.

BARREL-OPENER.—JosEPH A. BERONIO, Memphis,
Tenn. The purpose of this invention is to provide a de-
vice for removing the top hoop of a barrel, which device
can be used with equal facility whether the head be in
the barrel or not. . The device consists of a hnnd.lever,
provided with a hook adapted to engage the hoop. The
lever is fulcrumed on a link carried by a foot designed to
rest on the barrel-head.

ORE CRUSHER AND AMALGAMATOR.—Louis
JAcQuEs, Telluride, Colo. The ore crusher and amalga-
mator comprises a sliding and rocking muller movable in
amortar. As the muller. approaches the end of the mor-
tar, it will be so tilted as to leave a space between its
bottom and the ore on which it is operating, so that the
ore is washed underneath by the water in the mortar.
The metal crushed and washed out of the ore is gather d
in the mercury box with the mercury.

VARIABLE-SPEED GEAR.—EgrNsT LANG, Brus-
sels, Belgium. The gear is of that class in which there is
provided an expanding pulley whose diameter can be
gradually varied. On a rotary disk levers are. pivoted,
provided with belt-engaging devices and means for turn-
ing the levers to move the belt-engaging devices toward
or from the axis of the disk.

Railway Contrivances.

JOINT FOR PORTABLE RAILWAYS.~ ALPHONSE
H. AiLLoup, Merida, Mex. This joint for portable rail-
ways is degigned to decreasethe amount of material used
in each section without, however, diminishing the
strength of the structure, and at the game time to reduce
the cost and price of workmanship to the manufacturer
without prejudice to the quality of the prodnct.. The
improved joint has all the merits of the so-called *‘ hy-
brid ”* joint with none of its defects, and is adaptable to
curves, switches, crossings, turn-plates, and other rail
accessories,

SEAL-LOCK.—HENRY M. GROVER, Wallingford, Vt.
The seal-lock comprises a keeper engaged by a latch
provided with a seal-receiving depresgion. A bolt locks
the latch and keeper together, the seal being held in
place by the keeper and the latch engaging with its
periphery. It is impossible to pick or open the lock
without first breaking the seal.

NUT-LOCK.—HoN. J. D. DoweLL and LAWRENCE
M. GALLIHER. Mineola, Tex. The lock consists of a flat
base plare having an arm extending from one corper,
offset to a different plane, bent over with a gradual curve,
and returned to the base-plate upon the opposite side
from which it started. The construction gives elastic
spring to the notched arm, adapts it to nuts of differ-
ent sizes, and reduces the cost of mauufacture.

Vehicles and Their Accessories.

MOTOR-VEHICLE WHEEL.—CarLEB G. ENsieN,
Madison, Ohio. The wooden hub of the well-known
Sarven wheel carries the box, and the peripheral surface
of the hub is covered with metallic bands bolted to-
gether at their fl the bolts p g through the joint
of the adjacent spokes. The use of thiz wheel on motor-
vehicles necessitates some changes to prevent the loosen-

. | ing of the kub and of the flanges. To avoid these dangers

and to .construct a wheel in which the metallic box and
the metallic covering of the hub are firmly united to
give rigidity to the wheel is the object of the invention.

WHEELBARROW.—JAsPER B. WiLLsEA, Denver,
Colo. - The handles or side bars of the wheelbarrow have
their forward ends curved upward and. forward to form
striking-bars and to support the edge or flange of the
tray. The wheel has its axle-bearings in the side bars
between the ends of the body ortray. A hood in the
body extends over the wheel to prevent contact.of the
load with the wheel. The wheel is so arranged that the
load upon the handles is partly counterbalanced, thus re-
licving considerably the pressure on the handles.

DRAFT-EQUALIZER. — Joux F; Smirs, Parker,
8. D. This draft-equalizer comprises a-main lever hav-
ing a long arm projecting on one side of. its fulcrum; a
second compounding-lever arranged closely to.the first
and provided with an enlarged head fulcrued behind
the first-named lever. A link connects this lever imme-
diately hehind its fulcrum with the outer end of the
main lever-arm. A draft-lever is-attached to the end of
the rear or compounding-lever and is arranged on the
opposite gide of the fulcram of the main lever from its
long end. The invention is distinctive in its simplicity.

AXLE. — WiLLiaM- C. DarzErn, Egremont, Mass.
The invention relates particularly to axles for vehicles
in which the wheel-spindle swings on the axle, as in
antomobiles; and the object is to provide movable hurd-
metal bearings ‘with simple means for ad:uetmg the
bearings as they become worn. .The means in question
consist merely of a king-bolt which serves as a pivot for
the spindle, and a nut which screws on the bolt and
serves to take up the wear. The adjustment can be
made without removing the wheels or spindles.

Miscellaneous Inventions.

LETTER-SHEET. — SPENCER CLAWSON, Salt Lake
City, Utah. The inventor has provided a letter-sheet
and envelop so combined that a letter may be written and
the sheet conveniently severed from the envelop, 80 a8 to
be placed therein, the object being;to. premote con-
venience in the conduct of extensive busi corres
spondence, and especially in (,onnectlon wi’h tyge -writer
work.

DIGESTER.—ED@AR G. Munm'r, Sandy Hill, N. Y.
Wood-pulp digesters used in making paper have been
made with linings of cement extending in -an unbroken
layer. By reason of their expansion and contraction,
such linings readily crack. The essential feature of the
present invention lies in the building of the digester-
shell with butt-straps having inwardly.projected por-
tions, at the sides of which the cement lining is placed
in separate and indepeudent sections, the butt straps-per-
forming the double function of protecting the sesm in
the shell and of breaking the continuity of the cement,

DOOR-LOCKING DEVICE.—INeWER F. REDLEFSEN,"
Texarkana, Ark. Mr. Redlefsen has dévised an ingeni-
ous method for simultaneousty unlocking or releasing a
number of doors, such as sliding-doors for -cars, resi-
dences, barns, cells, or the like. The principle of .the
invention lies in the use of compressed air or steam for

operating the latches of the doors. The steam or air can
be controlled from any desired point.

PICTURE-FRAME.—HERMAN DAvIDSON, Manhat-
tan, New York city. To provide a simple means for
securing the back of the frame is the object of this in-
vention. The back has a spring-yielding peripheral
flange adapted to enter underneath the flange of a re-
taining-strip extended along the upper portion of the
sight-opening of the frame. The back has spring-yield-
ing engagement with a clamping-stzip arranged along the
lower portion of the gight-opening.

SUPPORT FOR MINERS' LAMPS.—CHRISTIAN J.
HECKEL, Pittsburg, Pepn. The support comprises a
wire frame bent to fit upon the miner’s cap, and pro-
vided with an eye to receive the hook of the lamp. A
segmental guard projects horizontally forward between
the members of the frame and in front of the eye. The
lamp-body rests in a socket on the lower portion of the
frame.

BUTTON. — HENRY HIRsCHBACH, Manhattan, New
York city. The button consists essentially of a head
and a shank made in two sections pivoted together.
The pivoted section is forced into the garment and
awung into a right-angular position relatively to the
other section, to prevent the withdrawal of the button.
The sections are locked in their relative positions by
spring-jaws.

LOCK. — HeNrY L. KELLOG@, Stevens Poiut, Wis.
This invention is a combined lock "and door-knob. The
lock has very few parts, thus reducing the cost.of
manufacture, and is not likely to get out of order.
The lock ‘3 easily placed in a door, merely by cutting a
mortige in the wood.

QUILTING-FRAME. — LucinDA A, WoOLFE, Webb
City, Mo. The quilting-frame is of that class which are
adapted for self-support upon the floor and for Jateral.
adjustment for taking up a quilt as the sewing pro-
gresges. In this invention means are provided for ad-
justing the parts on which the side or quilting-carrying
bars are supported, and for adapting the principal parts
of the apparatus to be detached from one another, so
that they may be packed or stored in small space.

HOSE-COUPLING.—RUrus WiiLiams, Walla Walla,
Wash. In this device the coupling-collars may be re-

_ciprocally used--that is, either can be screwed on the

ferrule of the other abutting section of hose—so that
time otherwise lost in selecting the right collar will be
saved, which is especially desirable at a fire or on other
occasions when quick attachments are necessary.

‘PROJECTING APPARATUS. — FRANK J. ADAMS,
Manhattan, New York city. Mr. Adams has hit upon
the novel idea of employing both incandescent and arc
lights in his apparatus, with the result that he recures
good definition in the projected picture, and obtains a
mellow light. The highly-illuminated object in the rear
of the casing is refracted by the lenses so as to appear in
its natural colors, the lenses being protected from the

‘lamps since the latter are grouped around the casings of

the lenses.

Note.—Copies of any of these patents can he fur
nished by Munu & 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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T'he celebrated ** Hornsby-Akroyd' Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Footof East 135th Street, New York.

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

& Send for new and comptete catalogue of Scientific
and other Books forsale by Munn & Co., 361 Broadway,
New York. kree on application.

HINT'S T® CORRESPONDENTS.
Names and Address mustaccompany all letters

or no attention will be paid thereto. This iz 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 timeshould
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endcavor to reply to all either byletter
or in this department, each must take his turn.

Buyers wishing to purchabe auy article not advertised
in our columns will be furnished with addresses of
houses manufacturinr 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 otlice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

(7972) L. C. G. asks:
proper position for a violin bridge ? Some say 13 inches
from end of fingerboard, and some say opposiie the
notches in sound holes. Which is right? A. The usual
position of a bridge on a violin is cxactly between the
small nicks marked in eachsound hole. 2. What is the
function of the sound-post and bass bar of a violin, and
what is the rule for adjusting the former? A. The po-
sition of the sound post is usually 14 to 3¢ of an inch be-
hind the right foot of the bridge, the distance being va-
riable according to the model of the instrument. If the
violin be high built, the post requires to be nearer the
bridge, that its action may be stronger, while flat-
modeled instruments require thec post to be set further
away from the bridge. The sound post is the medium by
which the vibratory powers of the instrument arc set in
motion, it gives support to the right side of the belly, it
transmits vibrations and regulates the power and
quality of the tone. The sound bar facilitates the vibra-
tion. 3. Would it be an advantage to wind the perma-
neut magnets of a Clarke machine, as described in the
SCIENTIFIC AMERICAN of December 3, 1881, and if so,
how would you send the current through it—from a sepa-
rate battery or switch off a part of the current from the
machine ? A. The machinein our issue of December 3,
1881, is a magneto generator. A dynamo with electro-
magnets is a better machinc of course. It you wish to
build a dynamo, you would better find plans for such a
one as you wish and start new, rather than to attempt to
alter a design as old as this one. A machine built in 1881
is a very ancient affair. 4. IIow would you dectermine
the voltage and amperage of the foregoing ? A. The volts
and amperes in a dynamo are found by a volimecter and
an amperemeter. 5. Where can I procure a register of
United States naval officers and vessels and their re-
spective stations ? A. The Army and Navy Journal
gives the news of the service.

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

(7974) W. C. M.—The proportions in the
formula on page 186 of Scptember 22, 19(1), issue are
about right. The two upper formul® on page 92, August
11, would make solutions too dilute.

NEW BOOKS. ETC.
CYCLOPEDIA OF AMERICAN HORTICUL-

TURK. Byv L. Ll Bailey. Assisted by
Wilhelin Miller, Ph.D. Illustrated
with over 2,000 original drawings.
In four volmue: E-M. New York:
The Macmillan Company. London :
Macuwillan & Company, Limited.

1900.
$5.
Some months ago it was our privilege to revicw the
first volume of this work, and at that tinie we commented
favcrably upon the plan and scope of the work. ‘The
second volume does not differ materially from the first,
except that the subject is now carricd down as far as the
letter M. Some of the illustrations are not quite so well
reproduced as they might be, but on the whole the book
is very satisfactory. 'The aufhor seems to have a re-
markable facility in knowing just what the reader wishes
to obtain from a book of this kind. The volume isa
handsome one and would adorn any library.

PracTricAL CARRIAGE AND WAGON
PainTing. By M. C. Hillick. Chi-
cago: The Western Painter. 1900.
Pp. 161. Price $1.

This is a full treatise on the paiuting of carriages,
wagons and sleighs, embracing full and explicit direc-
tions for executing al! kinds of work, including painting
factory work, lettering, scrolling, ornamenting, varnish-
ing, etc., with many tested receipts and formulas. 'The
book is profusely illustrated, and the new edition will
prove of areat value to all carriage painters, even though
they may 2already ke competent mechanics. The book
contains many excellent designs.

Quarto. Pp. 511 to 1054. Price

1. Where is the|

THE ANTARCTIC REGIONS. By Dr. Karl
Fricker. London: Swan Sonnen-
schein & Cowpany, Limited. New
York: The Macumillan Company.
1900. &vo. Pp. 292. 1llustrated.
Frice $3.

At the present time Antarctic exploration divides the
field of interest with Arctic exploration. The fact that
the extreme South is not at all well known lends more
than ordinary interest to the subject. A number of ex-
peditions are now on their wuiy to discover, if possible,
the South Pole. The book is very readable and is ad-
mirably illustrated.

INDEX OF INVENTIONS

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

OCTOBER 2, 1900,

AND EACH BEARING THAT DATE.

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

Advertiser and station indicator, railway, L. H.
Simmons .

Advertising motor vehicle, A. ¥. Randall......... 658,960

Alarm. See Railway track alarm. *

Annunciator, thermo, J. C. J. Stepban............

Aquatic course, H. N. Ridgway. i

Auger cutter. W. 1. Kellogg.
Automobile, 0, V. Bachelle
Auntomobile applhance, k. W

Automobile motor wheel, H. Simrmons..

;lutomobile steam motor, I. W. Waterman.. ..... b:;) 162
Bag. See Filter bag.

Bag fastener, traveling, B. F. Du Bois.. .......... 653,945
RBau helder, C. M. }lirsch. .............. 158,84

Bake furnace, W. J. Meikleham ...
Bale band nghtener | O tbplettstosser

Baling press, ¥, L, White.......... ... cocooviiaa.., 659,116
Bar. See Handle bar.

Battery. See Secondary battery.

Battery fluid, G. Romanelli.... ... ............ veees 658,900

Battery jar cover, P. P. Nungesser, . 3
Bed, I. C. Burgett. 659,131
Bed, N. Clement. .. €58,8:
Bed pad or supplemental mattress, [. W. Legg... 65
Bell mechanism, bicycle, P. A. McCaskey. ...... 635
Beit, apparel, G. H. Gentzel 659,022,
Belt for ore concentrators, W. J. Loring (re-
ISSUE) et vviiii et tiien e
Bending machine, 0. J. Beaudett
Bicycle fork crown, H. L. K. I'rebe:
Bicycle frame pump. C. A. Romans
Bicycle propeiling device, J. C. Dev
Bicycles, etc., saddle for, 'I. I. Dutty
Binder, temporary, A. Buckle
Blanket ‘1. D. Gord
Boiler. See 3team boiler. ube boiler.
Boot or shoe stretcher, E. J. Lelgmon
Boot tree, I1. B. PeItON. . oe.veoeenrnnnn
Bottle, non-refillable, W. Hinton.
Bottle non-refillable. K. J. Stallings.. 0000
Bottle stopper and sprmkler, combmed W.W.
Lowrey (reissue)... s
Bottle washer, M. K. Dmmlly
Box. See Hat box. Journal box.
Box making machine, . K. Henschel
Brake. See Frictien brake. Railway brake. Ve-
hicle brake. Velocipede brake.
Brake beam, k. B. Aglar.
Brake shoe, 1. W. Mitchell..
Brush cabinet. painter’s, J. H. Fran
Buckle and trace carrier, back bdlld, M. 'Iay

. 659267
658,844

Bunsen burner, . M. Brooks.
Burner. see Bunsen burner.
drocarbolt burner.

Button blank cutting machine, N. Bdrry. Jr..
Button drilling macﬁme N. Barry, Jr.....

Button grinding mdchme N. Barry, Jr
Cabnet, J. L. Tandy
(,.m;;erﬁ clamping socket and support,

a

Camera focusing attachment, J. Gaut.
Camera focusing device, J. A. M
Camera focusing device. H. E. 8. Singleton.
Camera, magazine, G. De Geofroy..........
Can cooler, milk, R. B. King..
Candelabrum. G. P.’Kato, Jr..
Car body transom or bolster, r

Car check. railway, J. T. Cond
Car construction, G. 1. King
Car, dumping, 1. Hill..
Car dumping apparat us . Cas
Car fender, H. Lutzenklrchen .....
Car, gondola. G. L. King.. ...

Car roof, J. Hod. Ee.
Car seat, P. M. kKling
Car seat. step over, C. K. .
Car sign, street or other, L J (on er,

Gas burner. Hy-

; 658,880
G. W.
L 638911

Cars, mechanism forlsupplymg electric power to
sale
|f)honugrap hic

railway, G. k. (
Cars,
Wol

659,169
659,011

L
Carbon from tar, separating free. K. T.en nard
Carbonating apparatus, E. K. Murphy.
Card wire, jacquard. R. I.. Shaw.

Carding machine feeding mecbat sm, J. .

b 21717 [N - o o SEBOOED o - SEORCIORA . 658.802
Carpenter’s gage, G. H. Thompsoun. . 658,881
Carpet sweeper bails, device for attaching han-

188 10, K. Co MASON« eers ™ oe s tesiessenennnes 659,084
Carriage motors, supporting frame fur, C. A.

Lindstrom.. ceeeiana... 659,080
Carrier. See Buckle and trace carrier.

Case. See Surgeon's case. 'I'bermometer case.
Cash register, L. Khrlich . 659,141

Cell case machine, J. Starman . . €58.930
Cell case machine, W. K. Williams. . 659010
Channels of streams, apparatus for lmprovmg

and preserving, M. \\« Bell 659,122

658.800
£59.180

& collectors in public conveyances, etc.,
me:ins for. J. F. @hmer

Chepvper. See Cotton chopper.
Chnrn, J. H. McCaus land. . 659,087
Circuit

COMIT. ... .ol oo TR - BV RN ERe e e 658,792
Clasp.
Cleaner. See Saw cleaner.

* 659,111

Clip forming machine, G. E. Soper
Cloth cutting apparatus M. AL Adler
Clothes pin, C. R. Towers..

Coal or rock drill, J Eagen
Coatholder, A. L. Platt.
Cock or valve with separate closing

| COBURN

00D orMETAL
Workers '

Without Steam Power shonld
nse onr Foot and Hand Power
Machinery. Send for Catalogues
A—Wood-working Machinery,
B—Lathes, etc,

SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, N.Y..

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
%ranted for the various subjects upon which petitions

ave been filed from the beginning down to December
31. 18%. Ccntained in SCIENTIFIC AMERICAN SUP-
PLEMIINT, No. 100‘2. Price 10 cents. 10 be had at
this office and from all newsdealers.

GINE& MACHINE SHOP QUTFIT
LE" F°°Ti OOLS Ano SUPPLIES:
5 SEBASTIAN LATHE 020G URYERT ST-

an I Tlll‘l‘l'l. Lathes, Plan-
FOUt and pOWEl‘ 2TR, B apers, and [Jrll’{zmsé(-m
SHEPARD LATHE CO., II-B \-\ 2d 8t., Clncinnati, O.

THE WATERBURY
Emery Grinder,

with adjustable table, for flat surface
grinding and ﬁmsmng, and for ordi-
nary tool grinding.

§F™ Send for Circulars.
BLAKE & JOHNSON,
P. 0. BOX 7,
WATERBURY, CONN.

THE EUREKA CLIP

The most usefu} article ever invented
tor the purpose. Indispensable to Law-
yers, Eiditors, Students, Bankers, Insur-
ance Lomp.unes and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
T'o be had ef all booksellers, stationers
and 1notion dealers, or by m:il on receipt
of price. S.unple card, by mail, free. Man-
ufactured by Consolidated 'Snfe")
Pin (0., Box 121, Bloomfield, N.

Water Emer
o Tool Grmdgr

Has no pumps, no valves. No
piping required to supply it with
water. Alwaysreadyforuse. Sim-
plestinconstruction, n.ost efficient
in operation.

8F Send for catalogue and prices.

W. F. & INO. BARNES CO.

1999 Ruby St., Rockford, lil.

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

FORBES

~PATENT DIE STOCK.

SBmaller sizes prn]f;nrtmnately
easy. Send for Catalogue.

IIF CURTIS & CURTIS CO.,
Bridgeport, Conn,

PATENT THAGK

TROLLEY
Parlor, Barn and
Fire Door Hangers
Al Styles.
Latest Improvements.
| I#~ Send for Book.
Coburn Trolley Track Mfg. Co.
3 Holyoke, Mass.

T
Garden Street.

New Mlcroscope for Nature Study

k%, and for use in the Examination of Ores,
"y Tetals, Wools, Fibre, etc.

with 1 Ocular and
een Acme NO 61 in. objective glv-
ing power of about 100 diameters, 1 set of
12 prepared slic.es of insect paris and other
interesting specimens, all in case, 816.00

Ask yeur nearest Optician fer it.

QUEEN & CO., Inc.
Qptical and Scientific Instrument Works,
1010 _Chestnut St., Phila., P n.
W'mte.for Circular. 59 Fifth Ave., New

9990999999999999999999699901

S $ Bench
$ s Levels.

Adjustable, with ground and graduated vials, ae-
curate and very sensitive. Outer tube may be
turned =0 asto protect glass when not in use.” See
9 owr fr(-e 112 e catalogue fer prices. THE L. S.
E'el‘%‘ ox 13, Athol, Mass., U.8. A.

99@9996@@9@999@@969@9@@999@(

ARMSTRONG S PIPE THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam_ Fit-
ters’ Tools, Hinged Pipe Vises.
.. Pipe Cutters. Stocks and Dies
el u’nwersally acknorledged to be
THE BEST. Send for catalog.
=~ THE_ARMSTRONG MFG. CO.
=i Bridgeport, Conn.

VOLNEY W. MASON & CO.,

SOOLALLLLD
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>
>
>
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off, HoMoeres. .......... ..o 638,797
Coin controlled mechanism for dlspemlng news- |
papers, G. Easterbee . 624, 140
Coin delivery machine, E. J. Brandt.. . 638828
Coking oven, C. G. ALWALET.v..e.ivuivnineiirnnninnns 659, 04u
Comb. See Mane comb.
Combustion process, C. Hornbostel. ............... 659,029

Condenser cooling attachment, C. K. Conover. .
Cooking and steaming meats, vegetables, eLc.,
apparatus for, I.. N. Doubler..
Cookmg uteusil, W. H. Golding..

Cooler. See Can cooler.
Coolmiz and condensing apparatus,

658,042 |

659,137
659,143

Corset, apparel‘ M. L Bdrcley
Corset clasp. J. G. Dallaire.
Cotton chopper and cultivator. N.'S. McCracken.
Cotton picker’s shade. A. Voorhies................ 659,
Cotton valve, G. W. Williams.
Coupling. See [ ose coupling.

lar vehicle ceupling.

Railway or simi: l
Thill coupling,

Coverlock, vessel, .. A.FranKk................... . 658.984 |
Cover, self closing aperture, M. W, Sewall.. . 659,000
Crate. folding shipping. Braun & McPherson €59,1
Cream separator, Pifer & House.. 658,923
Cup. See @il cup.

Current motor, G. Walter., 658.969
Curtain support, E. Dam: 659,018
Cuspidor, C. J. Merritt.. 658,796
Cut-off and governor, 6or 658,754
Cutter. See Augercutter.

Cycle saddle supporting device, D. 8. Fraser. 658,
Dentistry, A. I>. Johnson.. 659.196
Derrick, lever. J. W. Benten. . 658.939
Dining room servmg apparacus, J. Doyle..... . 659,057

Display rack, J. H. BESTur.s.evenessssnansensrnssresns 699,195

Friction Pulleys,Clutches &Elevators
PROVIDENCE, R. I.
can be easily

“_NEw ROOFS—FOR_ULD” accomph skd

without tbe aid of a skilled roofer if you will get

Warren’s Natural Asphalt Strong Surface Ready Roofing
Has 2inch  and attach it to the roef
lapedge. yourself. Surface com-
pleted. No need for paint-
. ing. Ouly needs nailing
down. Comes in rolls of
108 square feet. Made of
genuine Trinidad asphalt.
Postal brings particulars.

85 Fulton St., New York.

Warren Chemical & Mfg. Co.,

Distilling apparatus, wood, C. W. Bilfinger.
Door check, B. E.Jones..

Dour check, liquid, H. K. Jones. .
Door or window ventilator, P. Abrahamson.
Door securer, K. D. McGee............
Door stop. R. 15, Fulton,..
Draught rigging. G. . K
Drawer, cash, A. B. ‘l'oml
Drawing roll clearer, \V. K. Keach..
Dredge. submarine, G. A. Overstrom. ..
])red in" earth, etc., d[deratllS for, E. McGre-

l)n“ gee Coal ‘ot roek drill.” Kock driil.

])umb waiters, means for operating, J. W Kin- b.>8frl(]

[
6595, 8‘01
658,906

(159. I 42

659,154

Dust. collecwr R. Danvin
Dye, blue trisazo, Israel & Kothe..
Egg carton, J. H. Batchelder..

Hlectric conductors, crossmg ‘for suspended, .J.

LS 7 hs 500000000000 ORI &3 e M 5
Electric current I'et.,llld(UI‘. D. Watkins
Electric generator, L. G.
Electric switch, N. D. Ra.nd
Electrical fitting, W. 1. Pringle .
Electrode and electrode conn

N EE Y A RN RARAR o
Klevator safety device, W. Lessmg 658.853
Enameling table for bath tubs, K. Dit ... 658,833
Engine., See (as engine. (zasolene en"me In-

tenml combustion engine. Rotary engine.

Stearn engine. Traction engine,

Engraving machine, E. 8. Woods.
Envelop, Richter & Vognild
Excavating, conve ying, and leading ballast upon

l
638.425
658,924

658591

658.820
658,926

rmlway cars, machine for, A. Torrey.......... 659.008
Extension table, F, MU Khing.. . .covieeiiioneen,... 658,852
Extractor, Se¢ Nail extractor.
hyeglmses. C.S. Apple. ......... D00O0a000Ca0O0E0000 L - ¢ 1:]
Fabric. Nee Wire fabric.,

Fender. See Car fender.
Fertilizer distributing attachment, W. Schla-

DACH. i eieeae . .. 659.158
Filter bag or strainer, 1'akamine & Hitch......... 659,041

FKilter ®eds, means for cleaning granular, J.
Davis... Foc0 . ... 668.979
Finger attachment for cierks, C. W. . Davies.... & 5
Firearm barrel attachment, W aShlllE,LOll & Capy
Fire escape, C. R. Harri
Fire escape, k. Ockers..
Flushing apparatis, J. W, Berry..

Krame. See Photographic printing frame.
Friction brake, ¥. N. & H. \V. Wbitcomb.......... 659,115
Fruit picking machine, K. K. Allen................ 659,197

Furnace. See Bake furnace.
Hot air furnace.
Furnace, J. 8. L. Rodrick
Kurnace, E. M. Washbur!?
Gage. See Carpenter’s ga
Garbage tank, sanitary, M. \Vhee]er
Garbage wagon, Lippy & Williams.
Gas apparatus, acetylene, J. H
Gas burner, W, E. Gibbs
(ias engine, W. S. Halse,
Gas engive, 1.. H. Nash |
Gas tixture, drop light, G. i
Gas u(%neratmg appdl"dlus, (1cetylene. Spauldmu
Vose. . b
Gas eenerator, dcery]ene. ¥ e aper
Gas generator, acetylene, 0. J. Moussette.
Gas generater, acetylene. T'. ¥. Williams..
Gasoleneengine, J. M. Olsen
Gate, K. Nichols.
Gate, J. B. Shafter
Gelatin and tannin compound and producing
same, J. Altschul
Generator. See Electric generamr.
tor.

Heating furnace.

659104
659,161

658 817

"Gas genera-
Gold separator, Hopkins & Manzke............ ...
Gold, silver, etc., from ores, extracting, J. B. De
Alzugaray..
Governor, shaft,
Grain separater, N, Heid
Grinding macbine. K. A. Nystrum
Grinding mill, E. Hards.............
Halter, I. N. Smith
Hame fastener. D. G. & J. W. Jones...............
Handle. See Utensil handle,
Handle bar, A. Bies...... 5
Harvesting machine, ‘cetton. . D. Mlles
Hat box, pyramidal, Jack & Kinner..
Hat fastener, G. Schneider........
Head rest, V. (renshaw.......
Heat economizer, J. B. Houston....
Heater. See Water beater.
Heating furnace, C. Brand
Heel, boot. C. K. Keller..
Hinge, window blind. B
Hoist, portable, C. H. 8§
Hoisting grip, J. Plexcy
Hook. See W hiftletree hook.
Horseshee tae calk, W. A. Weber..
Herseshoeing stock, M. 1. Hemplnll
Hose ceupling, J..J. Bowes, Jr.
Hose coupling. S.Joseph et al...
Hot air furnace, A. W. Marcofsky
Hydrocarbon burner and pressure device ere-
Tor, Gl A Ti0CDENS. . mese elo sis e olelalelo sl e/sisl BEPYL L2 o
Ice, FIreezmg tank for m.muiactux g artificial, C.

110
559, 149

659,123
659.176
658.549

¢

658,194

Richards 659.157
Incubator, J. 659,083
Indicator.” See Micrometer indicator. Size indi-

cator. SthlOHllldlcatOl‘

Inhaler. G. B. bnderwood
Inkstand, G. H. Neht
Internal combustion engine, E. A. Mitchell...
Jack. See Pump jack.

Jar or bottle stopper, fruit. J. Biesel.....

5 658 993
658,752

Jewel settings, making, A. Collier........ 585860 .. 659,016
Jeint. See R.nl joint.

Journal box, H.J. La Force...........covvviuninnnnn 659,074
Knife. See Peeling and gouging knife.

Knitting machine, E. Boessueck....... ....
Labeling machine, can, W. I, Leister.
Lacing attachment, P. M. K lllu;
Lamp, etectric, F. L., Fowler.
Lantern, C. J. Sonnema.....
Lasting tool. hand. N. Dussault,
Lathe dog, G. W. Schellenbach..
Leach emptying device, B. 8y kes
Life preserver, A. Brisighelli. ..
Lightning arrester. F. B. Covk.........
Liquid raising apparatus, .J. Clayton
Lock. See Cover lock. Nut lock. Padlock. Sash

- 638.935

Log carriage, Miller & Larso
Loom heddle attachment, O. I
Loom picker niechanism, E. M. Ke
Lubricator, Delaney & MeCimna..
Lumber separating strip, . Hass.
TL.umber stacking machine. R. kulle
Mail bag gripping and delivering ap par:
Patten........oooviviiiiiiiiiiiiiiie e e
Malting and drying apparatus, k. H. C. Mey.. i
Mane lcomb and brush combined, (, Hub born
1§ | ) P e
Manuscript holder, J. 8, Downie. .

Massage apparatus, F. L. L'ngeLhum. ab.BOd
Matches, machine for making wa,
nelly 638761
Meal cake forming machine, A, Jones...... . 638,957
Measuring and mixing apparatus, liquid, 1rm1ger
McCarthy 659.066
Meat extructs, preparing. S. Bergheim 56,887

Methyl ether of anthranilic acid and
same, H. & K. Brdmann...............
Micrometer indicator, J. Boulet

Mill. See Grinding mill.
Milling machine, F. Holz . 658.177
Moistener and hquld distributer, C. P. Smith. 659,109
Molds, apparatus for drawing deterns from, J. Bsalors
97

H. B. Bry: [H
659,079

Money tray, J. H. Gray..
Motion, means for lrdnsmntmg, C. A. Lieb.
Motor., See Automobile steam motor. Current
motor.
Music, books, etc., rack or support for, C. E.
) T S S A
Music chart, mechanical. 8. B. Turner
Musical instrument, C. E. Brown.....
Nail extractor, L. Maurice..
Necktie holder,( E. Senn
Nest trap attachment, J,J
Nut lock, N. Stafford
Nut making machine,
Oil and making same, solidified

8(8

0il, desulfu zmv pe
0il, extracting, N. B. Grege. . ...
Oil of jasmin, artificial, A. Hesse,.
Open switch detector, J. M. M cC‘mley
Operating table. M. E. Scannell.. 5
Ore separator. W. J. & W. H. (xoyne.
Ore geparator. J. B. Moore
Ores or disintegrated materials, mechaniam for

sizing and segregating, Sey:mour & Morey..... 658,807
Ores. etc., washer and concentrator for, 1I. T. &

C. A. Spring.. . 638.813
Oven, baking or roasting, H. C. (Foodrich .. . 638,840
Pad. See Bed pad.

Padlock, permumtmn A. Amess...... . . 659,045
Pail cover, J. H. Quackenbush .6 g

Pail, sap. A. ‘A. Low
Paper folding or plamng -nachine, M. Koch. .

(Continued on page 238)

659.083
658,919




Scientific dmerican,

Elgin Watches

| possess every desirable modern
improvement — are
edged to be

acknowl-

The World’s Standard

in accurate time-telling and en-
durance. Jewelers everywhere
sell and warrant the

Genuine Ruby Jeweled Elgin

An Elgin Watch always
has the word **Elgin” en-
graved on the works—
fully guaranteed.

Booklet Free.

ELGIN NATIONAL WATCH CO.
ELGIN, ILL.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing. with full illustrations, the most
recent, simple or home made and commercial apparatus
for generating acetylene on the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contamed_ in
SCIENTIFIC AMERICAN SUPPLEMENT, No. bY S
Price 10 cents prepaid hy mail. For other numerous
valuable articles on this sub(!e('t werefer you to page 21
of nrur new 1897 Supplement Catalogue, sent free to any
address. MU\IV & Co., 361 Broadway New York.

Crest Mig. Co.,

CAMBRIDGEPORT, MASS.

3 & 5 H. P. MOTORS

Lightest Motor ver H., P. Made.

CRe3T
SPARKING PLUG.
GUARANTEED.

INDESTRUCTIBLE

THE RIVETT SLOTTER

as an attach- ment to our 8-inch Precision
q Lathe is exceedingly useful in

cases whereit is necessary to puta
key-seat in as small a hole as
a cutter may be made to stand
tbe work. krem 40seconds to
2 minutes suffices to put a key-
seat ina hole ¥4 in. diameter
= and %4 in, long—it depends on
the metal. This is acknow)-

edged to be a most valuable tool, indis-
pensable in all up-to-dateshopsthroughout the country.

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

If you want the best CHUCKS, buy Westcott's
Little Giant Double Grip
Drill Chucks, Little Giant g
» Drill Chucks
Improved,
Oneida Drill
Chucks, Cut-
ting-off
Chucks,Seroll 4§
Combination
Lathe Chucks, Geared
Combination Lathe Chucks,
¢ hucks, Independent Lathe Chu \
Westcott Chuck Co., lim-idu. N.
dsk for catalogue in English, French, Spanish or tunmlrh
I'II{‘-T PRIZE AT (m: \mlu lu:um-rrm\ 1:08,

YHE OBER LATHES

For Turning Axe, Adze, Pick
Sledge, Hatchet, Hammer, Au-
ger, kiile, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
irregular work.

§F™ Send for Circular A.

lhe uner mlg Co..to Bell St., Chagrin Falls, 0., U.S.A.

KROMSKOP

Color Photography

Nature’s Reflex! © 1t seems almost a miracle!”
“*Tothe already long list of marvelous devices which
will come into common every-day use must be added
this last and most pleasing gift of science.”

KromskoV's romngrmns and Kromsko
(‘ameras, now ready. Send stamp fer book et.
IVES KROMSKOP COMPANY,. Incorporated,

1324 Chestnut Street, Philadelphia.

DRILLING

w E L | Machines

Over70sizes and styles, for 1rilling either deep or
shallow wells in any kind of suil or rock. Mounted
o1 wheels oronsills. Witb engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

CARDS, ete.

$5 PREss Lerulal or bmall Newspaper Preas

8. Typesetting easy. Money
maker or saver. Seud stamp for catalogue, presses, tvne,
paper,etc. ‘THE PRESS CO., Meriden, Conn.

Peeling and gouging knife, G. E. Grier..

Pen, fountain, F. Jordan.
Penholder prowded witb de

. Gauck,
Pencil, lead or other, E. M.

Peucil sharpening device. C.

6
Perforating and recording machine, (. li DdVls

Phase displacement. muduc
Phonograpb, 8. B. Hil

P’hotographic pldte hnldu N. Buil..

Photographic printing [r.lm
Piano construction, K.
Pick, Price & ()’\1e.lh.\
Picker stick attachment.
Pictures, etc.,
Pin. see Clothes pin.
I’ipe fitting or coup Imu
Pipe wrench, M. K. unes
Pipe wrench, 'I'. K. llyan
Pipe wrench, W. J. Slrealv.
Piston, valved, C. N. Hare...
Plaiting machine. 'I". k. Hag
Planter, corn. H. N. Randall..
Plow, J. W.
Plow and fertilizer distribut
]
Plow, wheeled, 1.
Post.

See Wire post.

Post or pole, .J. H. 1luntress.............

Power mechanism, .J. Bean
Press. =ee Baling press.
Printing oress dehvery appa

Printing press feeding device,
Propelling mechamsu, electrical, D. Perret.

Propulsion, canal boat, J. B.
Pulp, apparatus for makin

Keyes
Pulp, making wood,
Pump jack,
Pump rod adjusting device,

Pumping apparatus, water, C. Aneshaensel, J

Puritier, separator. and grad
Push rake, W. . Danielsen.
Rack. See Display rack.

Radiator, F. Schwedtmann
Rail bond, G. B. Blanchard.
Rail bond, .J. 1. Stack...
Rail joint. W. K. Sellers.

Railway brake, automatic. M. 1.. k. Duva
Railway, electric. .). B. Entz (reissue)
Railway or sim r vehicle coupling

Dishart..
Railway sign;
Railway system, ¢
Ruilway tie, metallic, 0. V
Railway track alarm device.

Raiiways, apparatns for prevenum~ co

ete., on, G. M. Schreiber.
R;\ilwnys. combined third ar

electric, K. C. Morgan
Rake. BSee Push rake.
Reawer, tap, and counters

Boentgen.. .
Reeiing machine, WV,
Refrigerator, (. S
Refrigerator or
Register.

See Cash register.

Regulator. See Lilectric current regulator. Spced

regulator. Wind wheel 1"

Rendering apparatus. K. X. Miller..

Retractor, (. J. Pilling..
Rivers.system for fulmdllOl
nels in navigable, J
Rivet manutaciuriny mecna
Roasting niachine. R. W.
Rock drill. A. M. Southard
Rolling billets into tubes,
for, G..). I'hust

RolhanLul'»es for pneumatic tires, machine for,

'aneyhill

Rope or cable guide. J. H. Fenner.

Rotary engine, J. Mullforth.
Rotary engine, O. ¥. Tinkha

Rubber or cushion beel for booLs or shoes, F. W.

Whitcher

Sack ﬁlhnu and closmg machine, (xerbr%%gt &

Okell

Sash center, G. W. Golden.

Rash cord guide, ‘. T, Kel]o;.'
K. Lint,

Sasn holder, window
Sash lock, G. R. Hill.
Sash lock,
Saw, J. Oldha
Saw. R. Rockwe
S‘dW cleaner, J. B.

hanging devxce fur M.

E. Waterman... .

A. D. Schaefter.
C. K. Echelbarger

reamery. W. R. Fowle

. B. Medici

mandrel mechanism
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vice for drying pens,

Goldsmith.
Babcock..

mg, W. Stanley

e, C. k. God
LW,

Works, Camden. N. ).

|\ [STERBROOKS

150 Varieties. For Sale by all Stationers.
THE ESTERBROOK STEEL PEN CO.

STEEL PENS

-

The Easiest Writi \\'mmg Steel Pens
Made.

26 lohn St., New York.

ém.

bacll)"

658,936
659,009

er, combined, A. As-

ratus, 8. G. Goss..
J. H. Simitb..

Kntz
g pails from,

........... i

J. 11 Wil

er, G. L.. Wirnst..

L 638,806

nd’ traction rails for
659,179

ink, combnmllun L

Napoleon’s
Secretary

was once two minutes late. He
stammered out an apology that his
watch was wrong.

‘“I'hen sir,” said Napoleon, *“You

must geta new watch, or I mustgeta
new secretary.”
Do you hold a position of responsibility
You have no moral right to
Carry one of the

and trust?
trifle with time.

“Accurateio-the-Second”

'DUEBER-HAMPDEN
WATCHES

and you can always be “on time.””
Let us send you our Quide to Watch Buyers,

DUEBER = HAMPDEN WATCH WORKS,
Canton, Ohio.

egulntux

E04, 085
. 659.182

1 of permdnent chan-

Dep’t

The Perfect 1-12th High Angle
m Homo. lm. Objective, $30.00.
Special price to Colleges.
Send for Micro. Bargain List
No. 12.

Williams, Brown & Earle,

MAKE YOUR OWN | GAS.

BRIEH'IEH IHAN ELEGTHIGITY IN DUUHTR‘I’ OR CITY

4t0$ TO0GOOD

a.ulll.me‘ our Gaso-
BRILLIANT CAS LAMP CO., 42 STATE ST., CHICAGO

I‘f

C.  Philadelphia, U. S.A.

nism, I>. R. Duncan. 65

658,382

- P'J-
(1";8‘9{)1
08 sive universal grinder.
..... (; Ml =5 i Special Tool, Models, etc.
m. 659,007 | GRA

CRANT TOOL POST CRINDER .. ..|

Very useful in tool rooms and machine shops
where the quantity of cylindrical grinding
Y will not warrant the purchasing of an expen-

T MFG. CO., 185 John Street, Bridgeport, Conn.

line GGas Lamps.

LIGHT MANUFAGTURING &UP[F’W[N'AL WORK,
SHEEYMUALSTAMPING 2 HES'&DIES.
BILES Ano PARTS FOR SAME.
SP ECI‘L MACHI ERY. INQUIRIES SOLICITED,
0TTO KONIGSLOW- 45 MICHIGANST. GLEVELAND,0.

Experimental Work,
Address

658,970
024, 659

=T0O0L

Tool Topics Tersely Treated.

There is no book in the world devoted exclusively to the description and illus-
tration of tools for all trades except the thoroughly up-to-date and improved

MONTGOMERY & CO’.S TOOL CATALOGUE.

It is a handy book of ready information about every known tool and has a copious
index for reference.

Pocket size. Sent free by mail for 25 cents.

MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY.

Largest Exclusive Gas Engine Factory in America.

4 to 250
» Horse Power
HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES.

and GASOLINE ENGINES

Fngines held in stock in principal cities for quick delivery.'
FOR OUR NEW ILLUSTRATED CATALOGUE 3.
CAS ENCINE CO., Station A, SPRINGFIELD, Oo ¥

Rawing macbine, hand G. W, = (;ab Tor CATALOGUE edmon Of
%awmxll carriages, power set works f
& Prescott........... .. 659,124
Scuop or ladle, measuring, F. D. Tayden . 659,146
Screen. See \Window screen. |
Seat. See Car seat. B
Seat, P. M. Kling............... 658.951
Secondary battery, H. C. Porter. 655,865
Seed apparatus for treating co on, 5 g v
Stanley . 638877 CENTURY EDITION
Seed, treatment of cotton, J. C. W. 8 658,876 .
Semaphore system, electrical,
Gardmer...... ............ 58,929
Separator. See Cream separator. Gold separa- GAS
tor. Grainseparator. Ore separator.
Sewing machine stitch separating mechanism,
H O B eausOn s o e crerslelelelolele ele)e e S o elelele s 58.996
Sheddul" mechanism controller, C. M. Day.. 659,019
bheset or signature gathering machine, D. G. Sl SEND
my 658, =
Shmgle‘ metallic, H. E. Moomaw . 634,177 FOOSs
Shirt, apparel, J. S. Richmond. . 659,040
Shoe polisher, J. T. Foskett... teven... 639,168

Signal. See Raillway signal.
Size indicator, A. B. Lustie.
Skirt fastener, M. D. Biddle..

Soap cake and holder for same, C. Langguth
Norton

Soldering machine, can, k.
Speed regulator, ¥. W. B

Spike making macihine, H. H. Cummings....

Square. smooth surface foldi
Station indicator, 1. J.
Steam engine. W. \V,

& W\

Steerin: mechanism. ship, A. B. Brown.
| Stereotyping, casting box fo
| Stock inclosure. portable, W

Stoul, (. B. McKinney..
Stopper. See Bottle
stopper.

Stove for continuous fire, N.

Street sprinkling and cleanin

Superheater, C. Jacobi.
Surgeon’s case, K. A. Ed
Suspending moving parts,
Staniey & Smit
Switch. See Electric switch.
Syringe. C. A. Bucklin
Table.
Operating table.
Tank. See Garbagetank.

Tanning apparatus, J. F. Lester ..
T'elegraphophone, B. C. Paramore

'T'elephone lines, combined
for. E. C. Paramore

'’'hermometer case, pocket, W

Thermometer. oven, W. \V,
Thill coupling. .l. G. J. Davis..
Thill coupling, I'. Near

Thill coupling, W. K. Pendleton
H. Rastede. .....

I'bill coupling, C.
Threshing m.\chme cylinder,
V8] A 110888 BaoanRB00000a0

Tie. See Railway tie.

e fastening. pneumatlc, A

Tire v.llve pneum.mc J.

Tool, comhmatmn F. . Englehardt.
Tool, combination. C. Holsclaw.....
Tooth, artificial, C. Reiuiuzhaus

Towel holder. R. H. Born..
Toy horse, \l Fhck. .
‘Trace lock, T. J. Halstead. .

Traction en"me, H M Ash ..

T'ree protecting compound, ¢

Trestle. collapsible, ¥. J. Messine.

U'cipod head. Morrell & \lcN
Truck, car. G. I. King..
Truck, com
maker.
Truck. sto
Truss, hernial. .

. Kamp
Tune sheet feeder, "J. Wellner.

Type grab, A. Dow._....... ..
Typewriting m.\chme B. C.
Typewriting machine feed
Gorin
Utensil handle. ¥. A. Miller.
Valve, T. Clancy
Valve apparatus for hydrau
Valve, circulating, J. Collis..
Valve for steam pipes, self-
& Benedict

Valve, hydraulic, H. W, Kimes..

Valve operating mechanism,
Vaporizer. J. M. Lockey..

Vehicle, C 8. & H. F‘.Dmke
Vehicle hrake, J. Davi

Vehicle brake, automatm. H. Paden..
(Continued on paye 259)

Hunter......oq....

See Enameling table.

manufacturing§machine,

654, 082

Using Natural Gas,
(‘oal Gas, Producer
Gas, and Gasoline di-
rect from the tank.

o 48 H. P., actual.
'l‘he Springtield

Gas Engine Co.
21W. Washmgton St

Springfield,

ing, K. C. Larson.

V. Burson..
r, S. G. Goss..
hite & Miller.

GAS and GHSOLIHE
ENGINES.

A OME

Can be made GIVING PUBLIC ENTERTAINMENTS
in Churches.Halls.andThe-
atres with MOTION PICTURES
the new Grapho-Ampliphone,
MUSICAL and Talking Combi-
nation and Panoramic Stere-
vplleua Yiews, $60 to $300
i WEEK., Pleasant em-
plovment and any man can
operate them., COMPLETE OUT-
FITS, including largeillustrated

bottle

A. I.J.Johannsen.
g cart, A Hentschel 258.843

. 659,058

hine
658,814 Sen

BArs,

........................ 659,130
Extension table. 5 “tire
li}%xlnxt inches,
. 659.077 | touch ur 3;41“, spark. I¥ S
655,862 | MOTSINGER DEVIC

relay and repeater

is rca&,hetl inthe “AUTO-SPARKER."”
- t won’t burn electrodes.

3 eost in one year, Hundreds in use.
Extremely durable and every ma-

ates dynamo irres

2= or speed of fly-wheel.

dispensed with. Can be fast-

ened to floor as shown in cut. Size

Weight %f Ihs.
tend

Advertising Bills (18x24). ad mission

tickets, instruction book, busi-
ness guld- etc.. $39.50 and up, Most interesting and sen-
sational subjects, just out. Will be sent C.0.D. subject
toexamination. Write for catalogue and copies of letters
from exhibitors who are MAKING BIG MONEY with ouroutfits,
ENTERTAINMENT SUPPLY CO. Dept. AA.56-58 bth Ave. CHICAGO

BF~ Agents wanted in foreign countries.

Bl $100 TABLE

Saves

guaranteed. Will last for
Automatic governor re,
ctive of 8
Rattery Pn-

Made for either
fircular 8. A.
G. C0., Pendleton, Ind.

Braley

99 | ’
65850¢ | pALMER BROS.,

W.H. &

ALMER Stationary
nnd Harlna Gasoline
eines and Launches, Motor
Wazon Engines, Pumping
Fngines.

" Bend for Catalog,
MIANUS, CONN,

OOMPLETE OUTFIT REGULlR GOODS

HARD W0OD Hh‘l‘U! AL l‘lllllH
OTHER STYLES UP TO &

I.esch & Polte..
A. B
ok

Prices 5160 and up

Send tor cat-alogue.

P EACE THPOR LATHCR

Stock Sizes 14 to 22 foot.
= Safe, Reliable and fully guaranteed.
PIERCE ENGINE CO,, 17 N. 17th Street, Racine, Wis

J. Lamber

.1ughtn'n'

A

. . 6388
Stickney. : (;%8.931
attachme 3
| 658946 p o
658,992
i 658975
ic presses, -
...... - 638915 | N, Y. AUTOMOBILE
659,050 . A
closing, Churchouse ey will contribute.

'I‘ay]or & Small

' beginning with and
... 658799

8o to 100 pages.
and Explosive Motor numbers.

UTOMOBILE MECHANICS

Date and a Little More.

Snow NumBeR Nov. 8. Engineers, Specialists, Skilled Users
Larger and more valuable than Steam Boiler
Price 25 cents—stamps or coin. Subscription,

including this number, §2.00 a year in advance; foreign, $3.00.

THE HORSELESS ACE, 160 Nassau St., New York.
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Scientific Qumevican,

ELECTRICITY

offers the greatest opportunities for ad-
vancement to-day. We can teach any one
at home by mail to
Become an Electrical Engineer
or to learn Electric Railways,
Electric Lighting,

Telephony;
also Mechantcal  Engineering,
Mechanical Drawing. Thos. A.
Edison endorses our Institute.
Fit yourself to startin a new pro-
fession at a better salary.

\ w for eur free illuystrated

B\ Dook, entitled, “Can I Beceme an
Etectrical Engineer?”

The Ele
Institute ‘or
I|| |rlut|un.

YOUR SALARY RAISED

B8Y HOME STUDY

REE SGHOLARSHIP

TO A LIMITED NUMBER

Electrical. Mechanical.Marine, ENG'"EER'NG

Stationary or Locomotive
Amerlcau School of Correspondence, Boston, Mass.

Che LCightning Calculator

The New
and only
Perfect

Adding

and Cal-
) culating
Machine.

aches
and
Brain

The Ligntnin:
alculator.
Patentapplied for.

=l Fatigue.
If Not Satisfied, Return It and
M We Will Refund Your Money. w

I'he illustration shows one-third size of the Lightning
Culeulator. It will add any number of columns of figures
one, two_or three c¢olumns at a time with perfect ac
curacy. It savestime, its results are immediate, alwayg
reliable and correct. Econemy of money, trouble an
brain labor 18 achieved by this ingenious machine.
—+~ RHEAD THIS! +
OrrFick PENNSYLVANIA RAILROAD CO.
New Yorw City, June 20, 1900,
GeNTLEMEN :—The Calculator received yesterday and am gvealh
pleased with the results of the little wonder. You will hear from me
azain in the near future. Yours truly, JOHN B. POST.
"Don’t miss this opportuaity to pmcule one of these
machines at the special price of only $3.00.

THE BOOK KEEPER PUB. CO., Ltd., DETROIT MICH

THE LAMP OF LAMPS

For every outdoor purpuse the new electric light,

CLOVER LEAF LAMP

~ is the best. Wind and water proof. Cannot blow
— out. Best forcarriages, automobiles, yachts, boats,
ete. A strong, safe and handsome lamp— easll\
convertible into s house lawp, Will give con-
tinwous light for five or six hours. Ne smoke,
no grease, no smell. Price, with 3-cell battery, $15.
American Electrical Novelty & Mfg. Co.,

255 Centre Street, New York.
‘Write for 1900-1301 Catalogue of Electrical Novelties.

here are Two classes

——

\  of farmers in the country--those who read
HOARD’S DAIRYMAN and those who dom’t.
Those who DO read HOARD'S DAIRYMAN

, are the prosperous, intelligent, energetic kind.
They wouldn't appreciate it if they were the
other kind.

They buy everything that any other farmer
does—because they are Farmmers first and
dairymen afterwards.

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

HOARD’S DAIRYMAN,
Ft. Atkinson, Wis.

3'

D

Electrical Sc1ent1f1c Noveltles.

Models of
Locomotives,
Railways.
Dynamos,
Motors, etc.
Safe,
Fractical,
Durable. -—n—n—-«—-—r_n—q:r-—ﬂ—-d:r-—ﬁ:l——ﬂ-—'
THE CARLISLE & FINCH CO.,

‘233 East Clifton Avenne, Cmc:nnau, Ohio.
"ill be mailed on receint

w G u N of two=cent stamp.

THE H. & D. FOLSOM ARMS CO., 316 B’way, New York.

v8u USE GRINDSTONES ?

If so we can supp:y you. Al sizeg
mounted and iminounted, always
kept in stock. Rememoer, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.
2d Fioor. Wilshire, Cleveland, 0.

Make Rubber Stamps ?

Our *“ New Yerk” Rubber Stamp Vulcanizers received
the only medal awarded any Vulcanizer, World’s Fair,
Chicago. Simple process. Large profits. Circulars free.
Barton Mfg. Co., Dept. A, 338 B’way, New York, U. S.

““Hawkins’ New 1900 Catechism”
OF THE STEAM ENGINE.
PRICE, $2.00.

Postpald to any address A practical book on
8 engine running, valve setting, ete. Strictly up-
Y to-date. Money refunded if not satisfactory.

THEO. AUDEL CO., 63 Fifth Ave.. New York City.

D. L. HOLDEN
1336 B:Acwé’ﬂ PHILADELPHIA Pa.

EGEALED ICE MACHINES]

SEE Fo@s T PAGE  SUENTIFIC AMERICAN SEPT.2.1399.

CAT ALOGUE now READY,

Why
Not

|

Vehicle,iceor snow, L. Olson
Vehicle, motor, C. A. Lieb
Vehicle, spring motor, W.
Vehicle wheel. S. Sweeney.......
Velocivede bruke. Dring & Mite
Velocipede driving gear, W. H. Hirst.
Velocipede saddle, E. J. Day
Ventilator., See Door or window ventilator.
Voting machine. O. A, Gatrell.
Wagon body. W. G. Stewart.
Wagen box suppon Warren mi
Wagen, dumpiug, Bauer & Genre..

658,861
05’018

Wall. floor. or ceiling for buildings, H.

LMY TT) SR A A S 58 006 C0 BB EBo00a0BEABEs 008 8!)8 658,869
Washer. See Bottle washer.
Watckcase opener, Campbell & Prescott.......... 659,049
Water closet cover, M. Fischer 658,982
Water heater, ¥. Schifferle. ....... ..... .......... 638,963

Water to tanks, means for automam.cally supply-

ing, W K. Clark..............oo ciiiiiiea
Water tube boiler. J. [. Thornycroit.
Water wheel, M. A. Brown

We]duw and tempering compound, M. (. ean ..
Well bucket hoisting device, H. k. Simmons.
Wheel. See Aulomobile motor wheel. Vhicle
wheel. Water wheel:
Wheel, H. Lieberthal...... ............. SO e C e
Whiflietree hook. M. O. Almguist
Wind wheel regulator. auLomaLi
Eldredge. . 5
window. A. McKinnon.. .
VWindow bead fastener, ad_]ustable. H. B. Ives
Window, reversible balance, H. K. Whitner..
Window screen, Cyr & Austin..............
Window, swinging, H. K. VVhaner
Wire faobric, W. R. Bowimman .
Wire post. A. 'T. Brook
Wire stretcher, A. C. Calhou
Wrench. See Pipe wrench.
Wrench, W. D. Bechtel.
Wrench, O. II. McMurr

ha‘l llh
(553.839
658,759

658,749
559,04

DESIGNS.

A. W. Adcock.
A. C. Messler..
Badge. R. D. bclmller
Book holder, B. 8. Woehr.
Building block, L \ L.lﬁerry
Chair spindle, H. \V. Bolens.
Clock case, C. F. M(»snmn
Ciothes pin, J. ¥. Matthe
Desk, G. B. Meleney
Dish, W. H. Grindle
Dish, covered, W H.
Dish, covered, J. Slater..............
Electric switchboard, J. M. Creamer.
Game board, J. I.. Robermon, Jr...
Game table, J. D. Freese. 5
Hat band, w. Koenigs. .
Lamp tixture. C. R. Gillett.
Lantern, K. E. Libenow..
Lavatory slab, H. Hornbostel.
Lever, jacquard, O. W. Scbaum
Levers, arm member for jacquard, O
Levers, yoke member for Jacqudrd 0.

SCHAWM . . .0 scior ssames sl sosssls
Monument, K. M. Wolff..
Nut lock washer, J. Cort.......
Pipe coupling, H. G. Thompson
Plate. J. Slater

W. Schaumn.
W.

Reglsters deflector tor wall. J.
Sad iron, G. H. Di
sSkirt protector, A. W. Stoekley.... ........
Spectacle clamp. rimless. F. A. Stevens..
Spoke arm, split pulley, O. Wollenweber
Staircase, corner piece for, H. C. Burk.
stove, cooking. King & Kennedy.....

stove, heating. King & Kennedy.
switch cap lining, G. B. 'I'homas
Tire. A. Ducasbie.
‘Twres, valve case for pneumatic,
‘Frousers hanger. M. A. Heimann. .
Valve casing, J. D. Perkins.............

TRADE MARKS.

Alkaloids. Chemische Fabrik Guestrow.
Antiseptic. Orienta Chemical Company .

Badges, buttons, (md pins, Stein & Lang|
Baking powder, Brice & Company...... .
Bathing liquid, medicated, G. Buckle..
Belt cleansing compound, machinery, A.
Boots and shoes, Pray-Small Company..

Boots and shoes, certain named. Cros3 & Tucker.
Boots and shoes. leather, C. B. \WWhitcomb..

Boots, shoes, aud overshoes, I. Levinstein. .
Butter or substitute for butter, H. J. Bigelow 5.18
Canned goods. Adam Roth Grocery Company 5,191

CanvasWATWIOIL. soue ..o . oo foee o eneen il B
Cigarettes, Wells-\Whitehead Tobacco Company.
Cigars, W. Boucher................... .....
Coat pads, Phoenix Coat Pad Company..
Cure for certain named diseases. A. Karczewski. .
Disinfectants, Moore Chemical and Manufactur-

LT Y g I A S e 35,179
Electrical appliances, certain named, Western

Electrical Supply Company....... .............. 204
Iish in hermetically sealed tins, Alaska Packers

Association:. ... .. ... . . . ..o 192

T.eather. certain named, Bittel, Tepel & Company 35, la')
Liniment, 1. Milburn 35,17

Musical mstrumems, certain named, Aeolian
COMIPADNY. it o it a e ieeaaaens 35, 1A1 to 3 174
Nutritive ferrugineus preparation, Jelles. ...

Nuts and Lubers, Chicago Nut Food Company
Paste. J. 1Y e e e e
Percussnou caps. metallic, L. von Rague.
Powders. talcum and 100th L. Mayer..
Remedy for certain n2med 'diseases. L. Gerstle..
Road building machinery and supplies, Acme
Road Machinery Company..
Rubber boots, Apsley Rubber Cnmpzmy .
Rubber boots and shoes, Apsiey Rubber Com-
pan .
Rugs. Firth Carpet Company.
Sheet. metal structures, expanded International
Metal Lath Company <
Shoes, certain named. W

& Company.
Sugar syrups, J. g
Syrup, Adam I.yle & Sons
Tea. J. A. Mattbews. .
Thread linen and cotto
TonleL article, certain named. A
'Toilet articles, certain named,
T'onic, A. R. Asbby.
'I‘urqumse A merican, L.

pal
Vehxcle pedals, Cycle Components Company

Veterinary remedies, Wright & Hills....... .. 85,15
Vinegar and pickles, P. Donaldson.......... TRl 35,187
LABELS.

“ Chosen Few.” for canned fruits, Lipscomb,
elghms & COMPANY . .cvii ittt iiiaiaannens 7,802

4 (,erben s Celebrated Worcestersbxre Sauce Globe

Brand.” for sauce. FeLDErL. ... ... &%, St 7.803
** lwanta,” for ginger ale ND. L. Ormsby.. 7805
* Preme.” for soap. National Soap Works..

** Nodoubt,” for coffee, W. k. Mcl.aughlin..
*“ Ralston Barley FKood.” for barley food, Robin-
son-Danforth Milling Company...................
* Ralston Broakfast Food.” for breakfast food,
Robinson-Danfort Milling Conipany.
“8ilk kKibre Bond.” for stationery, Ph. Hake
Manufacturing Company... . .............. ...
‘*Trimble Cigar,” for cigars, Buxbaum Brothers... 7

PRINTS.
“Gipsy Fortune Telling Game Card,” for a game,
McLoughlin Brothers............. el e . 268

A prinred copy of the specitication and drawing of
any patent 1n the toregoing list. or any patentin vrint
issued since 1363. will be furnisned from this office for
10 cents. In ordering please state the name and nnmber
of the patent desired. and remit to Munn & Co.. 361
Broadway. New York. Special rates will be given wnere
a large number of copies are desired at one time.

'anadian patents may now be obtained by the in-
| ventors for any of the inventions named 1n the fore-
going list. provided they are simple. at a cost of $45 each.
¥f compiieated the cost will be a little more. For full
instructions address Munn & Co.. Broadway. i\ .@®
York. Ouvher foreign patents may also be ootainec.

m}?ﬁl}iﬁu NEW EDITION

DICTIONARY

JUST ISSUED
NEW PLATES THROUGHOUT
Now Added 25,000 NEW WORDS, Phrases, Etc.

Rich Bindings # 2364 Pages # 5000 Illustrations

Prepared under the supervision of W. T. Harris, Ph.D., LL.D., United States
Commissioner of Education, assisted by a large corps of competent specialists.

9|

w | Accurate Model and Tool Work.

= NOVELTIES & PATENTED ARTICLES

BETTER THAN EVER FOR GENERAL USE

Also Webster’'s Collegiate Dictionary with Scottish Glossary,
" ¢ Tirst class in quality, second class in size.”’

efc.
Nicholas Murray Butler.

Specimen pages, efc., of both books sent on application.

G. & C. MERRIAM CO., Publishers, Springfield, Mass., U. S.

IF YOU SHOOT A RIFLq
f Pistol or Shotgun, you'll make a Bull’s
Eye by sending three 2¢c. stamps for
the ideal H and-book “A.)’ 13 pages
FIREE. The latest Encyclur‘edla of

HI\F'h. Corliss Engines, Brewers’
luttl ' Machinery, THE VILTER
Lt ( linton Street, \Il!\\z:uhue. Wis.

Amm. Powders, Shot and Bullets. Men- i AR, AR \‘ "\\3\'3
tion SCIENTIFIC AMERICAN. Address .

IDEAL MFG. ConN., U.8. A

INVENTIONS PERFECTED.

Write for Circular.
PARSELL & WEED. 129- |3| West 3lIst St.. New York.

.| §7

CO., NEW HAVEN,

}TYP WHEELS.MODELS & EXPERIMENTAL WORK_BMALL MACHINERY
NOVELTIES & ETC. MNEW YORE STENCIL WORKS 100 NASSAU §Y N.Y.

MUDE'.S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Expert Model Making. Established 18:7. Wm. Traut<
man Proprietor (*hicago Model Works, Chicago, Tll. 179
. Madison St. Write for catalogue of Model Supplies.

AMOUR & LITTLEDALE MACHINE

WORTH ST.,. NEW YORK
PATTERN AND MODEL MAKERS.
prinsneld, onios . SO,

T U R BI N E bprmgﬁeld, Olno,
GRINDING MILLS 5SR.Ah: FUROwh:

versal Eccentric Mill. AddressJ, S, & G. F. SIMi -
SON, 28 Rod[:ey Street, Brooklyn, N. Y.

INVENTIONS 250 8auine !
Our Businers.

Designing Special Maclnqes and Dranghtiug,

KAY & GRAEF Associated Engineers, 253 B'way, MY

AUTOMOBILE TRANSMISSION.

Best variable speed device. Write for catalogue
EMPIRE MOTOR ORKS
898 Washington bt., Bnﬂ"alo' N.

Monthand Expenses; noexperience
needed; position permanent; self-seller,
PitasE Mrea. Co., Stat’n 10,Cincinnati, O

Manufactured by Contract. Pnnchm;.v Dies, Special Ma~-
cbinery. k. Konigslow & Bro., 181 Seneca St.,Cleveland,O.

WANTED for Export to Germany. Standard Roll-
T'op Desks made by trustworthy manufacturer. Apply
to ERSTE RHEIN. Eisschrank Fabrik, Mehlem a.
Rhein, Germany.

kFF' Seml t‘or Circular “Mm.”

PATENTEES ATTENTION! Experimenta! wotk
and model muking, prmr workmen. Low prices.
FOX & STEFUDICKE, ¢] Fulton St., New York.

HARROWS Roller and Planter, veCy best. Rights
or license granted in United States and Canada. Terms
liberal. H.F. DETER®ING, Commerce, Mo.

PATENT can opener; lifts the entire top of can off.
United States patent recently granted; for sale.
VI P. BLACK, 25803 Morgan St., St. Louis, Mo.

The Ideal Hunting Shoe

Y.

The -I:rn:rlw(-nlrmi‘d |u\lnluzl-t of tifty

Years sk =kill 1 he
fii i ";t::"‘.',":':] 11,1.::5.“. 1 Illll:t'IEJIIL oy WANTED.—An experienced mechanical draughtsman,
r, soft as a glove, tough as .m...[ capable ot designing hoisting machinery; technicalerad-
sannot harden. The best storm- mur.l‘ uate preferred. State age, experience and references.

Address, American Shlp Wmd]ass Co., Prowdence, R. L

GAS+ GASOLINE E

weed on sale for Klondike,
eyors, engineers, and any
one requiring m-rfl‘('t foot provtection,
Thousand of pairs sold to satisfied pa
troms. Ilus. Catalogiue Free.
M. A, sMITH & sl)\
\Immfucmmrx 29 and 31
13th =t.. l'hl]ﬂ(l('ll}lllll-l’ll;

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

Experimental & Model Work

Cir. & advice free. Wm Gardam & Son.45-51 Rose St.,N.Y.

SAVE ONE s How: UE
We TeII You How.
lochenter Radiator Co. 26 Furnace St. Rochester,N.Y.
FOR SALE —Machine Shop, brassand iron¥oundry
» not large, but well equipped. Present
owners not active nor conversant with the business. A
thoroughly capable man who would know what and how
to manufacture, with some capwal can buy this plant
ON very easy terms.
WA’I‘ERT()WN DIF(x. LO., “r'ntertuwn,. Wis.

50 YEARS’
EXPERIENCE

TrADE MaRKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quickly ascertain our opinion free whether an

invention is probably patentable. Communica- Sendusyouraddress
tions strictly contfidential. Handbook on Patents andwe will showyou
sent free. Oldest agency for securing patents. a ay ure how tomake $3a day

Patents taken through Munn & Co. receive absolutely sure; we

special notice, without charge. in the

Scientific American,

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

MUNN & Co.361 eroaswar. New York

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

furnish the work and teach you free, you work in
the locality where you live. Seud us your address and we will
explain the businessfully, remember we guarantee a clear profit
of 83 for every day's work,absolutely sure. Write at once.
BOYAL BANUFACTURING CO., = Box354, Detroit; Mich.

TELEGRAPHY

tavght thoroughly, Total Cost, Tultion (telegraphy And type-
writing), bonrd and room, 6 months’ course B2

be reduced one-half} great demand for uperators, achool
organized 1874. Catalog free. Dodge’s Institate,Valparalso, Ind.

READY OCTOBER 20.

- THE PROGRESS OF IVENTOY
s |\ THE NONETEENTH CENTURY

By EDWARD W, BYRN, A. M.

LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY
IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00.

Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more than half a
century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate
the completion of the nineteenth century its publishers are about to bring out a scholarly and interesting volume
which will present in concrete formthe great scientific and engineering achievements
of the century. ‘l'he chapters give a most comprehensive and coherent account of
the progress whicb distinguishes this as the “gonlden age of invention,” resuiting in
industrial and commercial development which is without precedent. A chronological
calendar of the leading inventions is one of the important features of the book, enab=
ling the reader to reter at a glance to the inventions and discoveries of any particular
year. The book is printed with large type, on fine paper, and is elaborately illustrated
by 300 engravings and is attractively bound.

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique
and timely publication.

The following is a brief Table of Contents. Chapter I—The Perspective View.
11—Chronology of Leading Inventions of the Nineteenth Century. TII—T7he Electric
Telegraph. IV—The Atlantic Cable. V—The Dynamo and Its Applications. VI- The
Electric Motor. VII-The Electric Light. VI1II—The ‘I'elephone. IX—Electricity,
Miscellaneous. X~1'be Steam Engine. XT—The Steam Railway. XII—Steam Navi-
gation. XIII-Printing. XIV—The Typewriter. XV—The Sewing Machine. XVI—
'The Reaper. X VII-Vulcanized Ruhber. XVIII--Chemistry. XIX—Food and Drink.
XX—Medicine, Surgery and Sanitation. XXI—The Bicycle and Automobile. XX{I—
‘The Phonograph. XXIII—Optics. XXIV—Photography. XXV-—The Roentgen or
X-Rays. XXVI—Gas Lighting. XX VII-Civil Engineering. XXVIII-Woodworking.
XXIX—Metal Working. XXX—Fire Arms and Explosives. X XXI—Textlles. X XXII—Ice Machines. XXXIII—
Liquid Air. XXXIV—Minor Inventions. XXXV—Epilogue.

A full Table of Contents. with samples of illustrations, is now ready and will be sent free to any address, and
the book will be ready for distribution October 20th.

MUYUNN & CO0., publishers, Scientific American Ofice, 361 Broadway, New York.
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STmnBoum EXPLOSIONS !

bomrortanle Sarel

is the paramount
feeling when en-
joying a speedy
rideina

WINTON
MOTOR
CARRIAGE

It is easily opera-
ted and controlled
even by a novice,
i8 ot great durable
strength and

Price %1,000.

really the most economical machine on the market,
Clean, noiseless, always reliable. Hydro-Carbon system.

No Agents.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.
Eastern Department, 130 Broadway, New York City.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDERTAKES ::—The manufacture of Automobiles and Motor-
C ycles. The examination of Automobile patents. To enlist capital
nr the development of inventiens

FURNISIES:—Specialists to make thorough exumi

atents. Experts to test motors and automobiles. (i

mventors to present properly their propositions to concerns willing

to consider and to undertake the same.

P URCHE ASES :—All meritorious patents, licenses and inventions

relating to motor-cycles, motors, gears, automobiles and their parts.

F. B. HYDE, Secretary. 27 William St., New York.

ISSUED EVERY THURSDAY.

TheYouth's

Companion

For Seventy-five Years an Inspiring Influence in the Home.

New Subscription Offer
for 1901.

American,

SUBSCRIPTION, $1.75 A YEAR.

then the 52 weekly issues of the

dar for 1901 — a souvenir of rare

HOSE who subscribe before November 1st, sending $1.75 with
this slip or the name of this publication, will receive the nine
November and December numbers of The Companion Free, and

offer includes the gift of The Companion’s ¢ Puritan Girl ”’ Calen-

F121

paper to January 1, 1902. This

and lasting beauty.

Full Announcement of Contributors

new volume will be sent Free to any
Paper containing Sousa's article, *“ Some Experiences of a Bandmaster.'

The Youth’s Companion,

and Contributions engaged for the
address with sample copy of the

...Boston, Mass.

CHARTER ENGINE
USED sie

By ANy ONE
FOR ANY PURPOSE
FueL—Gasoline, Gas, Distillate
Stationaries, Portables, Engines and
Pumps, Hoisters
¥ State Your Power Needs
CHARTER GAS ENGINE CO., Box |48 STERLING, ILL.

Tnstruments of Precision

for ARCHITECTS, ENGI-
NEERS and SURVEY®ORS.

We are manufacturers of

== Transnts,
Surveying
Compasses.

Through many years experience we have so improved
eur Surveying Lnstruments, that the%are pronounced
te be the best instruments made. e guarantee ac-
curacy and workmanship.

@&~ Write for owr lavishly illustrated catalogue.

KEUFFEL & ESSER CO., 127 Fulton St.,NewYork

BRANCHES:
lll Madison St., CHICAGO. 708 Locust St.,

(algs Sy

All varlemesai lowest prices. Best Railroad
Money.

ST. LOUIS.

Track and V %on or Stock Scales made,
Also 1000 usefu articies, including Sates,
Sewmg Machines, Bicycles, Tools, ete. Save

Llsts}'ree CHICAGO SCALE Co., Chicago. I11.

& auc.uus‘mcls m.mls l'
UST, 1 ANN ‘HEVE 1]

KM.BI SLY S (0 (Illﬁﬁu ILLUS A

fl Smokeless fute-
matic Fuel StoKer

that is economical, clean, self-feeding, and which saves
boilers and grates, while increasin z the steam produc-
tion. It bas long been sought by mill-owners and steam-
ship companies. Tbe using of soft coal has been decried
on both land and water on account of the dirt caused by
tbe black smoke. This is now wholly avoided by the
new and thoroughly tested machine known as

The Ideal
Smokeless Coal Pulverizer
and Fuel Feeder

which pulverizes and feeds the coal under conditions of
complete combustion. It furnishes intense and sustained
eat without the least danger. The
heat can be regulated at will, just
like a gas jet. No cost when not in
use. Great saving of material and
labor. ‘Phere are no clinkers or
half-burnt coal possible by this pro-
cess. Even
the ashes be-
come an al-
most impal-
pable powder
which is easi-
ly drawn
away when
necessary.
The greatest
money and
labor savin,
machine o
the 19th cen-
. Shouild
be in ail fac-
tories and on
all steam-
boats. Can b e attached to any boiler without cost or
change in boiler accessories.

8 Catalogue containi; ull information, prices and
SRl e matien o dophieation sy o prices

THE IDEAL FUEL-FEEDER CO.,
164 Montague Street, BROOKLYN, N. Y,

Watches! Watches!

If you wisb to see the latest thing in
adies’ Watches, send for

THE BLUE BOOK.

Or_if you are interested in Men’s 4
\Vatclles. send for

HE RED BOOK.
We will be glad to send eitber or both
of these attractive books, free.
THE NEW ENGLAND WATCH CO,,
37 Maiden Lane, 149 State Street,
New York, d 7, Chicago, Il
Spreckels Building, San Francisco, Cal.

BLUESTONE
HIGH PRESSURE PACKING

For Steam,
Hot or Cold'
Water and
ir.
Packs equal-
| ly well for all. §
There isno
paekin% made
that will last
as long or
withstand as
well the ac-
tion of steam
eat.

Gutta Percha & Rubber Mfg. Co.. 130 Duane St., N. Y.

Absolutely Reliable Always

eminglon

Typewriler

STANDS THE TEST OF CONSTANT SERVICE

Wyckoff, Seamans & Benedict
327 Broadway, New York

is obtained from a Witte
Gasoline Engine. It is
ecnnomical,durable, is
sold right and guaran-
teed for 5 years. Write

for catalogue C. .

WITTE IRON WORKS CO.
519 West 5th Street,
Kansas City, Mo.

Ashesto-
. Metallic
==—>—"Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
Wi ill stand the highest pressure for either steam or
hydraulic work. (& Write for samples and price list.

. W. TRAINER MI'G. CO., (Est 1874), 88 Pearl 8t.. Boston, U. 8. A.

- l:ll_v:'MnlA
“I:E::ds_'f# e

Do You Know there is NONE
EQUAL to

AN OLDS
Gasoline Engine
$25.00

pays for this, and thousands are made
happy hy our address.

OLDS MOTOR WORKS, DETROIT, MICH.

‘ WOLVERINE”’

Gas and Gasoline Engines
STATIONARY and MARINE.
The *“*Wolverine” isthe only reversible
MarineGas Engine on the market.
It is the lightest engine for its
power. Requires no licensed en-
. gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich,

ORRO

D FOR BOOK

RIDE §0 MILES - PEDAL NLY 39. ECLIPSE MANUFACTURING C°

ASTER

oYo)
W “BRAKE.

¢ FITS ANY CYCLE.; O o o OO INUSE
ADDS PLEASURE AND SAFETY— ALL DEALERS SELL THEM.

BOoX X,
s ELMIRA,N.Y.

‘T he

A.

Gr

A talking machine playing both small and large records. Combines
two macbines in one.
Graphophone Dupllphonc - - #41.00
PRICES | fraphorio 'L 7L L g46.00

The Dupliphone Attachment

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

honh.

Dupllphone

Dupliph $16.00

Phonograph X
Qiustrated Catalogues mailed on application.
HAWTHORNE & SHEBLE MFG. CO.,
297 Broadway,N.Y. City, 604 Chestnut St., Phila.
Mfgrs. Horns, Horn Stands, Cabinets and Talking Machines, Supplies.

e Attach t
“

.«

Incorporated.
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A!‘:BESTOS [N LiQuID PAINTS & STAINS
ROOFING MATERIALS, JaRa= J[-FARE P 44 (PR

More Pleasant than
Driving a Horse.

You should own a
HAYNES-APPERSON

AUTOMOBILE.
These fine autumn
days will pass swiftly
by if you are
the proud ewn-
eref one ef eur
pleasure car-
riages. Sell
horses

"V 009t 30144

k!

automobile
costsgnu noth-
ing when not in use. Gasoline system,
strong construction, perfect control.
ers, send tor our descriptive matter.
livery. No agents.

;l))owerful engines,
rospective buy-
Immediate de=

THE HAYNES-APPERSON CG,, - KOKOMO, INDIANA.
Cracks in Floors
are unsightly and unclean. GRIPPIN’S

FILLER is the only perfect remedy.
isof the consisten 1cy of paste in va-
rious shades, and is tough, elas-
tic, adbesive and nou-
shrinkable. Makes floors
dirt, cold, and vermin "
proof. Easily appolied. =
Average cost about $1.00
per roem of 200 squar®
Booklet free.
ADDRESS
GRIPPIN MFG. CO.,
Lock Box L, =
NEWARK, NEW Y()Rk — .
Remit by Express or Post Ofﬁce Money Order)

('raud an at

JESSOP’S STEEL &85,

for Excellence in Qualit d W k
NEW Yo Or Ik "ai"jenk Q;"i*"mm :

It

AWARDED

Earn While
Learning
Your Chosen
Profession

Young men and women lookmg for employ-
ment should send for our free circular,
*“Support Yourself While Learning a Pro-
fession.”” You can become a Mechanical

Engineer, Electrician, Architect.
200,000 students and graduates. Established
1891. Capital $1,500,000.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 942, Scranton,__F_l_a__.__

FREE

that tells all about Magic Lan-
terns and Stereopticons—how to
operate them—how much they cost

260
PACE
BOOK

—how men with amall capital can
make money with them. Sent free.

McALLISTER Mfg. Optician, 49 Nagsau St.. N. Y,

NIPPERS.

TO USE.

ALL STEEL NAIL

THE RIGHT SHAPE AND MADE

ForLifting and
Cutting Ingrown or
Heavy Nails, They ==
Have No Equal.

No. 400, like cut, 434
Inches long. Price, 7?3 Cents, with Leatber Case.
§F™ Send for Catalogue of other Manicure Goods.
Emil Forquignon Mfg. Co, 835 Broadway, New York.

“PERFECT BRAND”
Asphalt Ready Roofing.

T'he most durable and
strongest gravel surfac-
ed ready roofing on the
market, requires no
painting, and is cheap
and lasting, Anyone
% can lay it over boards,

tin or shingles.
Also a full line of our one, two and three ply Aaphalt
and Coal Tar Rootings.

‘Write for prices and particulars to

ROOFING '‘DEPARTMENT,

THE CORK FLOOR AND TILE CO.
139 Congress Street, - BOSTON, MASS,

ACETYLENE

DO YOU KNOW that the most light, least trouble,
reatest comfort can be secured by usin guu(‘l burners.
T'he best burner is D. M. "l'h\'\-’Aliﬁ’S WONDER.
rite, inclosing 25 cents, for sumple.
STATE LINE TALC CO., Chattanooga, Tenn., U. 8. A,

Catalo,
SMITH & WESS

ue of latest Models for a stamp,
N, 14 Stockbridge St., Springfeld, Mass,




