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LESSONS OF THE MURRAY HILL EXPLOSION.

The recent dynamite explosion at Murray Hill, in
this city, is one of those unfortunate accidents which,
judging from their frequency, seem to be inseparable,
at least under existing conditions, from the carrying
out of municipal improvements that involve extensive
blasting operations in the heart of a busy city. It
is certain that accidents due to blasting operations
arc altogether too frequent, and it is probable that
this disaster, like the collision which occurred only
a few days earlier in the New York Central tunnel,
will lead to a revision of the rules which have been
laid down for the protection of life and property, as
far as they are affected by this class of work. High
explosives, because of their enormous latent energy,
are inherently dangerous; for, although by taking
the proper precautions, the risk of premature explo-
sion may be reduced to a very low margin, when a
disaster does occur, it is liable to be of positively
appalling magnitude. On the other hand, unless we
are satisfied to see the march of improvement arrested,
unless we are prepared, especially on Manhattan
Island, to cease the erection of tall buildings calling
for deep foundations and put an end to our ever-
multiplying schemes for rapid transit and improved
communication with outlying territories, we shall
have to get accustomed to the knowledge of the fact
that dynamite is being carted through our streets,
and is being temporarily stored in innocent-looking
sheds that are, of necessity, in uncomfortable prox-
imity to the moving throngs and surging traffic
of a great city. Although, as we have said, there is
an enormous potency for disaster, even in the smaller
quantities of high explosives, these substances may
be handled and used with perfect safety if only
proper rules for storage and manipulation are laid
down and rigorously carried out. Cases are extremely
rare in the present day in which disastrous explosions
of the ordinary blasting agents have been due to
chemical decomposition of the agents themselves; al-
most invariably they are traceable to carelessness or
accident in the handling. There is, therefore, no
cause for panic on the part of the citizens of New
York, or of any other municipality where extensive
blasting operations have been carried on. The dis-
aster has shown the necessity for more stringent in-
spection on the part of the city authorities of the meth-
ods of storing and handling high explosives. The lesson
for the contractors is that only eternal vigilance can
ensure New York against future accidents of the kind
during the completion of the subway.

. et @ -
FRAILTY OF TORPEDO BOAT DESTROYERS.

Owing to the innumerable disasters that have over-
taken several of the torpedo boat destroyers during the
past few months, Sir Edward Reed, the former Chief
~Designer of the British navy, has urged for a Parlia-
mentary return relative to the character of the tests
imposed upon torpedo boat destroyers before the Ad-
miralty finally accepted them, and a report upon the
efficiency of this type of war vessel. The government
in their return give the names of all the torpedo boat
destroyers in the British navy, the dates when they
were ordered, and the dates when the bcats were
accepted by the government, or, in the case of unfin-
ished boats, the expected dates of delivery. Particulars
are also furnished of the number of preliminary trials
the boats of 30 knots or more undergo, and particulars
of typical cases wherein those trials have been excep-
tional in number, and have been extended over con-
siderable periods.

According to this report, in twenty cases the trials
were very protracted, and in several instances the
government had to forego their demand for a certain
speed, since the boats failed to attain it. The “Alba-
tross,” for instance, was ordered in April, 1896, and
the trials, numbering seventeen, were spread over a
period of six months, chiefly in consequence of altera-
tions made to propellers and other parts of the

machinery with the object of reaching the contract
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speed. The vessel tendered for thirty-two knots, but
as she failed to accomplish this speed she was finally
accepted at thirty-one and a half knots. The “Ex-
press,” which has not been taken over by the Ad-
miralty, has already been submitted to no fewer than
twenty-seven preliminary and ten official trials, but
satisfaction has not yet been obtained. In many cases
failure to obtain the required speed has been the
cause of the extended trials. Of four thirty-knot boats,
one was accepted ‘at twenty-nine knots, and three
others at twenty-nine and a quarter knots. One de-
stroyer was tested for six months, after which locomo-
tive boilers gave place to water tube, of which a two
months’ trial was made, but the boat was finally
accepted at twenty-six and three-quarter knots instead
of thirty knots. All the new orders since- 1900 have
required thirty-two knots, but only four of these have
been accepted. Altogether sixteen destroyers have yet
to be delivered.

The Admiralty has also issued a note of warning to
the Admirals in command of the British fleets on
foreign stations, urging the more careful usage of
destroyers. It is specially pointed out that these
frail craft are not fit for the rough work to which they
have hitherto been submitted. The Naval Depart-
ment now directs that they should be treated with
more consideration for their structure and capabilities
than has heretofore been shown.

-
@

SUBTERRANEAN TEMPERATURE.

The driving of the great Simplon tunnel through
the Alps is affording some interesting data on the
subject of subterranean temperature. The work has
progressed in the north heading over 21,000 feet, and
in the south heading over 17,000 feet. Temperature
observations have been taken both of the rock and
the atmosphere. The temperatures of the rock show
a steady increase with the depth of penetration in
both headings. Thus at 1,640 feet from the portal
of the north heading the rock showed a temperature
of 54.3 deg. Fah. while in the south heading at the
same distance from the portal the temperature was
56.2 degs. At 6,560 feet the temperature in the north
heading was 63.6 degs., and in the south heading 69.7
degs. At 12,920 feet from the north heading the
temperature was 76.3 degs.; at 15,090 feet it had risen
to 86.3 degs., and at 16,400 feet penetration the tem-
perature of the rock was 89.1 degs. The highest
temperature recorded previous to September last was

92.2 degs. Fah. Early in October a heavy stream of

water was encountered, which temporarily drove the
gangs of workmen from the heading and necessitated
temporary suspension of work in the main tunnel
The heaviest flow of water recorded at that time was
about 200 gallons per second; and while it has been
productive of considerable inconvenience in the tun-
nel work, it brought with it the advantage that it
produced a very marked decrease in the temperature
of the rock. The temperatures ot the air are not given,
for the reason that they vary with the amount of
ventilation. During the summer it was found neces-
sary to deliver to the northern end of the tunnel
39,000 cubic feet of air, and 66,000 cubic feet to the
south end.

THE EAST RIVER BRIDGE FROM THE STANDPOINT
OF ART.

Considered from the @sthetic standpoint, the new
East River Bridge is destined always to suffer by
comparison with its near neighbor, the present New
York and Brooklyn ~suspension bridge. Whatever
criticism has been made against the constructive
features of the latter structure, it has always been
conceded to be an extremely graceful and well-balanced
design. It is possible that, were it not in existence,
we would not hear so many strictures upon the mani-
fest want of beauty in the later and larger East River
Bridge, which is destined to be popular more on
account of its size and usefulness than for its grace-
ful lines. As a matter of fact, the East River
Bridge is an engineer’s bridge pure and simple. The
eye may range from anchorage to anchorage, and
from pier to finial of the towers, without finding a
single detail which suggests any controlling motive,
either in its design or fashioning, other than that
of bald utility. The bridge is a strain sheet trans-
lated most literally into metal. For simple strains of
tension or compression the most favorable distribution
of metal in the framed portions of a bridge occurs
when its members are strictly rectilinear. Speaking
in a general way, curved forms, both in the details and
in the general sweep of the outline of the bridge
(saving, of course, the one great exception of the
main cables), while they conduce to the grace and
elegance of the structure, almost invariably add to
the cost, and. weight for weight, diminish the strength
of the structure. Hence, pound for pound of material,
a bridge which follows most nearly the simple straight
lines of the strain sheet will be the most economical
in construction. It will also be the most scientific,
the most easy to construct, both as regards shopwork
and erection, and, in all probability, the most ugly.
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Mr. Gustave Lindenthal, the new Commissioner of
Bridges for New York city, and a bridge engineer
whose designs are invariably of architectural merit,
is stated to have said at a recent meeting of the
Municipal Art Society that the towers of the new
East River Bridge were the ‘“ugliest possible.” While
we are scarcely prepared to go so far in condemna-
tion as this, we must confess that we have always
regarded these towers as unshapely. The most serious
defect, from the architectural standpoint, is the very
abrupt angle in the towers at the level of the roadway.

"The two halves of the tower are vertical to about the

level of the roadway, and then incline inwardly at a de-
cided angle, making an awkward and irregular
outline which 1is entirely out of harmony with
the curves of the main cable, or the unbroken ver-
tical lines of the approach and the main trusses
of the roadway. Mr. Lindenthal would doubtless
have designed these towers with symmetrical curves,
such as he adopted on his very artistic design of
the Hudson River Bridge. Such towers might have
been slightly more expensive to build, but the extra
cost would - have been a small price to pay for the
added beauty which would have been given to the
whole conception. This is not by any means the first
time, as we have already suggested, that the East
River Bridge has been criticised for its lack of
®@sthetic beauty. Some two or three years ago the
Hon. Salem H. Wales, at that time a member of the
East River Bridge Commission, gave warning that
the designers of the bridge were disregarding the
asthetic elements of the problem, and urged that
steps should be taken to beautify the towers. It will
be a pleasure to some of our older readers to recall
the -fact that many years ago Mr. Wales was one of
the editors and proprietors of the SCIENTIFIC AMERICAN.
—_— et ——

RAILWAY WORKMEN AND DISBURSEMENTS.

The growth of our railroads in recent years has been
so rapid that they exert an influence on the whole
national life scarcely comprehended by outsiders, and
politically, financially, and socially they form in the
aggregate a factor of far-reaching importance. No
other business, except that of agriculture, employs so
many men, nor does any other single industry begin to
distribute such an amount of money in wages and in-
terest and dividends as the railroads. The combined
number of employés of the railroads of the United
States is roughly estimated at a million, with some
five millions directly dependent upon them. This
army of employés includes officials, clerks, engineers,
firemen, trainmen, and mechanics and workmen in the
shops, stations and general offices, representing the
widest range of work. The railroads thus touch upon
a dozen different technical and industrial fields, with
workmen graded from the unskilled day laborers on
the tracks up to the engineers and officers, with their
highly technical knowledge and training.

Last year the gross earnings of the railroads of
the United States amounted to $1,487,000,000. This
enormous amount puts all other industrial corporations
or combinations of corporations in the shade. Of this
sum, $577,000,000 went to pay for labor that appeared
regularly on the pay rolls. The stockholders received
as their portion some $118,000,000, while the balance,
or some $910,000,000, was needed for rentals, interest,
taxes, supplies and material.

In view of these figures collected for 1900, it is in-
teresting to note the disbursing power of this gigantic
industry. Over a billion dollars are annually dis-
tributed throughout the whole of the country by the
railroads in the form of wages, rentals, taxes, inter-
est, and payment for supplies and raw material. A
good deal of this money is paid for rolling stock and
steel rails, which in turn becomes wages for employés
in the mills and shops which turn out these necessary
articles Qf railroad building. In other words, accord-
ing to a récent authority on railroad matters, the gross
earnings of the railroads are distributed as follows:
Of every $100 earned by the corporations, $39 go di-
rectly to the employés.of the road in the form of
wages and salaries, $27 for supplies and the labor
required to produce them, $23 for interest and rentals,
$3 for general taxes, and $8 to the stockholders. The
general distribution of the vast gross earnings of the
roads is thus so general and over such a wide area
that the railroads might well be considered the great-
est combinel agency for equalizing the general circu-
lation of morey in the world.

The disbursement of $577,000,000 a year among the
direct and regular employés of the railroads repre-
sent a weekly pay roll of about $10,000,000. This would
give to each en'nloyé, if divided equally, about $11
per week, or-$570 per year, for his services. To carry
this disbursement further, it will ke seen that ac-
cording to our population, there would be about $75
a year for every person in the country.

The distribution of the money thus collected and
earned by the railroads is further shown by the pay-
ment of the $910,000,000 for material, supplies, rental,
interests and taxes. These supplies include the roll-
ing stock, steel rails, offices, buildings, and innumer-
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able other necessities of a railroad plant. The con-
struction of cars employs skilled labor in a score of
different branches, and also the manufacturing of
cteel rails, telegraph wire, and other articles of use.
Millions of dollars are thus directly distributed an-
nually in manufacturing lines which are entirely de-
pendent upon the railroads for their existence. The
materials used for operating a great railroad are so
many and different that it would require a small
volume to attempt their classification, and their manu-
facture is directly responsible to the growth and ex-
pansion of the railroads.

Both in respect to their capitalization and the num-
ber of men employed, the railroads stand pre-emin-
ently first among our national industries, and it is
natural that the highest standard of efficiency and
training should have been developed here. The en-
gineers, firemen, mechanics, and trainmen of the rail-
roads of the United States have developed and broad-
ened with the companies they serve. In no other in-
dustry is there a better trained class of men. Merit
and efficiency have always been the qualities that have
led to promotion and financial reward in this depart-
ment. In self-protection the railroad companies have
had to encourage in the men an ambition to serve in
the highest and most satisfactory manner. The work
of engineers, firemen, switchmen, dispatchers, and
operators, as well as that of the directing officers, is
of such a character that the gravest responsibilities
rest upon them. In no business is the effect of mis-
takes, carelessness or ignorance of more serious con-
cern. Keeness of mind and intellect, sobriety, and
watchfulness are constantly demanded of these em-
ployés.

The railroad companies have stimulated their em-
ployés to save money and to observe temperance and
sobriety. Drinking is almost prohibited in the rail-
road service. No man who drinks while on duty or
just before going on duty could retain his position.
An engineer, dispatcher or switchman accustomed
to drinking could not long conceal his weakness and
be retained. The companies do not lay down prohib-
itive rules for the sake of the temperance cause, but
as a matter of self-protection.

All of his training has a direct bearing on the ques-
tion of distribution of money throughout the country.
The railroad men as a rule save more of their wages
than any other employés of a similar grade. . A part
of -their wages is invested in relief s&gieties connected
with the railroad companies, and another pairt in pay-
ing for pensions which will keep them in ‘comfort
when too old to work. This'form’of co-operation is en-
couraged and directly abefted by most of the large rail-
roads. The money thus earned by the roads and dis-
tributed among their employés is'not, as a rule, wasted
and lavishly spent, but it is c‘zirefully used and in-
vested to keep the men from future want. Long ser-
vice in the railroads is further encouraged on some
roads by systems of pensions which are granted to
those who reach the age of seventy. Thus a man is
induced to make railroading a life business and not-a
mere makeshift, and all his abilities and talents are
devoted to the industry.

el ——

PRACTICAL VALUE OF NERNST LAMPS.
BY ALTON D. ADAMS.

After three years of labor Nernst lamps have been
reduced to commercial form. The object here is to
inquire to what extent the qualities of the Nernst
lamp fit it to displace the arc and incandescent types.
The main points to be considered, in a comparison of
this latest lamp with the older types, are adaptation
for distribution, size and qualities of the service units
and efficiency. In distribution of electric lamps the
prevailing methods are the series and the multiple.
Series distribution is generally applied to street light-
ing and requires lamps for each of which the ratio
of volts to amperes is as small as possible. Multiple
distribution is the rule in commercial lighting, and
here a lamp is wanted with a large ratio between its
required volts and amperes. The smallest Nernst
lamp now offered consumes not less than 88 watts,
and the sizes that seem best adapted for general use
range from this to 517 watts. A lamp for 88 watts
may be had at either the 110 or 220 volt pressure,
but the larger sizes are only available for 220 volts.
The 88 watt lamp at 110 volts, taking 0.8 ampere, has
a ratio of required volts to amperes of 137. On a
series circuit of 3,000 volts maximum pressure only
27 of these lamps may be operated, giving a total
capacity of 2,376 watts. Incandescent lamps for such
a circuit may be readily had, each of which requires
6 amperes at 15 volts, or 90 watts, so that the ratio
of volts to amperes for each lamp is only 2.5 instead
of 137, as in the Nernst lamp. Of these incandescent
lamps 200 may be operated on a circuit of 3,000 volts
maximum pressure, and the capacity of this circuit
will then be 18,000 watts, or almost seven times that
of a series circuit of like pressure with Nernst lamps
of equal watt consumption. If larger units of illumina-
tion are wanted, a Nernst lamp taking 517 watts in
the form of 2.35 amperes at 220 volts may be com-

Scientific American

pared with an inclosed arc lamp taking 6 amperes at
85 volts, or 510 watts. For this Nernst lamp the
ratio of volts to amperes is 93, and for the arc lamp
the like ratio is only 14. On a series circuit of max-
imum 3,000 volts’ pressure 13 of these Nernst lamps
may be operated, giving the circuit a capacity of 6,721
watts. The inclosed arc lamps on a similar circuit
may number 35 with an aggregate capacity of 17,850
watts. From the foregoing it appears that if 88-watt
Nernst lamps are used the number of circuits must
be seven times as great as if incandescent lamps
using an equal amount of energy each are employed.
If resort is had to Nernst lamps of 517 watts each
the number of series circuits to distribute a given
amount of energy must be 2.6 times as great as where
inclosed arc lamps of equal watts are employed. It
seems improbable that in street lighting either the
advantage of series distribution will be given up or
the large increase in the number of circuits just
indicated be made for the sake of using Nernst lamps.
For multiple distribution it is desirable to have a
high ratio of required volts to amperes at each lamp.
In this particular Nernst lamps are superior to arcs,
but are on a par with the incandescent, since the
latter are regularly made for the pressure of 220
volts. Taking the pressure for multiple inclosed arc
lamps to be 110 volts, because of the necessary re-
sistance to insure steady operation, it seems that
when the Nernst and arc lamps require equal watts
the weight of copper necessary to distribute the former
at 220 volts is only one-fourth of the like weight for
the latter. The great bulk of commercial incandescent
lighting is done with 16-candle power lamps, because
a lamp of this capacity gives better distribution of
illumination for general purposes than larger sizes,
and has been found ample for individual use at the
work bench or desk. The smallest Nernst lamp of-
fered consumes 88 watts, or 1.76 times as much
energy as the 16-candle incandescent lamp using 50
watts. It has generally been found in practice that
each workman in the counting room or shop must be
supplied with a lamp for his individual use, so that
the adoption of Nernst lamps for these purposes must
increase the required capacities of dynamos and cir-
cuits by 77 per cent. This Nernst lamp using 88 watts
yields more than 16-candle power, but incandescent
lamps of any candle power up to several hundred have
long been -available. A large part of electrical dis-
tribution at the present time is carried out with direct
current, and the important functions of storage bat-
teries furnish strong reasons for continued practice
in this direction, as do also the great investments
in direct-current systems. The application of Nernst
lamps in direct-current circuits encounters the serious
objection that a bla‘ck deposit gradually spreads from
the negative toward the positive end of the glower
and cuts down the candle power. In the matter of
first cost the Nernst seems to be at a decided disad-
vantage compared with the incandescent lamp. Six
dollars is reported to be the price of an 88-watt Nernst
lamp, and this sum is about twenty times that of an
incandescent lamp of equal wattage. The Nernst
glowérs must be renewed like incandescent lamps, and
while the price of glowers is not at hand it seems
fair to presume that the cost of their renewal will
be as much as that of incandescent lamps that con-
sume equal energy. Considering the remainder of
the Nernst lamp, aside from the glowers, it seems
that the rate of depreciation can hardly amount to less
than 10 per cent of the first cost per annum. Interest
at 6 per cent plus this depreciation brings the fixed
yearly charge per lamp to 96 cents. If lamps operate
1,000 hours yearly and renewals are every 500 hqurs
at equal cost of 30 cents for the incandescent and
Nernst, then the renewals, interest and depreciation
on the latter amount to 2.6 times the renewals of the
former. The Nernst lamp taking 517 watts is said to
cost $15, or about eight times as much as a group of
six incandescent lamps of equal energy capacity. An
inclosed arc lamp with a capacity of 500 watts costs
approximately the sum just named for the Nernst
lamp of that rating, and it is fair to assume that
renewals, interest and depreciation on these two will
not be far apart. In required cleaning and care in
operation the Nernst appears fully up to the inclosed
arc lamp. :

The Nernst glower operates at a temperature be-
tween that of the incandescént filament and of the
electric arc, and, as might be expected, the quality
of light obtained is mediate' between the other two
sources. It thus seems that for some purposes the
Nernst is superior to incandéscent lamps, though not
necessarily so much superior as are arcs. The claim
urged as most important for Nernst lamps is that
of high efficiency, and this deserves to be examined
with some care. Complete data as to efficiency is
available for only that size of Nernst lamp that con-
sumes energy.at the rate of 517 watts, and it is ad-
mitted that the 88-watt lamp has a somewhat lower
efficiency. According to the figures published by its
makers the best result obtainable with the 517-watt
Nernst lamp is 149 mcan splerical candle power in
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Hefner units. This corresponds to an efficiency of
3.47 watts per candle power. Measured in this same
unit, either direct or alternating arcs of the inclosed
type with clear outer globes yield a candle power for
every 2.6 watts drawn from 110-volt constant-pressure
mains. When these arcs are used on series circuits,
so as to avoid the losses in steadying resistance, the
rate of energy consumption falls to 2 watts per mean
spherical candle. Incandescent lamps may commonly
be had at either 3 or 3.5 watts per mean spherical
candle power, the higher efficiency going with a shorter
life.

In view of the foregoing the following conclusions
may be reached as to the practical value of Nernst
lamps: For street lighting the Nernst is not generally
suited, because it is impracticable to operate it on
series circuits, and because its efficiency is materially
below that of series arcs. For divided indoor lighting
Nernst lamps are less suitable than incandescent,
because of the larger first cost, fixed charges and en-
ergy consumption of the former in the smallest units.
Where large interior spaces are to have general
illumination the Nernst lamp has some advantage
over the incandescent in the quality of its light, and
over the arc in the weight of conductors necessary.
This advantage over arcs seems to be fully offset by
the lower Nernst efficiency.

el @
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SCIENCE NOTES.
The King of Italy has conferred upon Signor Marconi
the decoration of the order of St. Lourice and St.
Lazarus.

The exploring vessel “Discovery,” which has recently
left New Zealand for the Antarctic, is quite unfit to
proceed on her journey. She not only rolled badly, but
also rocked. Her officers, however, profess confidence
in the ship.

The shower bath has proved very successful in
Public School No. 1, New York city. Its capacity
is sufficient to bathe 150 to 200 boys per day. Fifteen
minutes are allowed for the bath, including dressing
and undressing.

i

The Pan-American Exposition Company is so deeply
embarrassed financially that exhibitors will probably
have to pay for the diplomas themselves. About 10,000
are to be issued, and the total expense will be $3,000,
and this sum the company is unable to meet.

At a dinner of the new Aero Club of the United
Kingdom, held in honor of M. Santos-Dumont, the
latter stated that next summer, after his aerial trip
from France to Corsica, he would return and make
some trials of a steerable airship above London.

The Egyptian Exploration Fund has accomplished
remarkable results in connection with the operations
at Abydos. During the past year the association has
completed the most important historical work that has
ever come into its hands. The continuous order of
seventeen kings has been established, and the founda-
tions of Egyptian history have been settled in a man-
ner that had hitherto been deemed beyond hope. The
excavations at Abydos have provided the only contem-
pof“ary history of the time, and completely vindicated
the historical character of the lists which had been
preserved by later ages. The historic character of
Mena is substantiated, and the long line of a dozen
kings back to Mena is rendered clear. The Egyptolo-
gists have seen and handled the gold, the crystal, the
ivory with his name and engravings; and even kings
that went before him are now better known by actual
objects than one-half of the Saxon kings of England.
No such complete materialization of history has ever
before been obtained at one stroke from any other
country or age. There remains to be examined at
Abydos the great temple site, one of the most ancient
and promising spots in that land of buried treasures.

The work of raising the Great Monolith at Stone-
henge, England, has enabled archaeologist‘s to form a
more reliable estimate regarding the epoch in which
these druidical monuments were erected. There has
hitherto been much controversy on this point, certain
authorities clinging to the assertion that it was built
in Roman times, while others contend that it was
erected during the bronze period. While. making “Bx-
cavations round the monolith for the concrete bedding,
a large number of neolithic s’gone imple{nents were
unearthed that show every sign of having been used
to cut and to square the stones. They all bore marks
of hard workihg, and when of no further use for cut-
ting, the stones had been apparently thrown aside and
afterward used to make a bedding to support the up-
rights. Experts therefore now entertain little doubt
that Stonehenge was built in the neolithic age, for
had it been built in the bronze or iron age, bronze
or iron teols would have been used. Although leading
authorities do not quite agree as to the actual date of
the introduction of bronze into Britain, it is gener-
ally ‘conceded to have been about 1500 B. C. It is con-
sequently apparent that Stonehenge must have been
constructed at some period considerably previous to
that date,
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CONSTRUCTION OF THE ASPEN TUNNEL.

One of the most important sections in the work
of reconstructing the Union Pacific Railroad in Wy-
oming was the excavation of what is known as the
Aspen Tunnel. The Leroy-to-Bear River cut-off loca-

West End Shovel Taking up Muck from Bench.

tion crosses the Aspen ridge, one of the foothills of
the Wasatch ridge, which it was necessary to tunnel.
By making open cuttings at each side of the ridge,
the actual length of the tunnel was brought down to
5,900 feet. The approach to the eastern end of the
tunnel is through a heavy cut 2,200 feet in length, and
at the western approach is another cut 2,600 feet long.
The work commenced late in 1899 by the sinking of a
shaft about 3,000 feet from the eastern end, which
was carried down to a depth of 331 feet, where it
reached the level of the tunnel floor. Headings were
then pushed out in each direction to meet the head-
ings driven from the ends of the tunnel. Shortly after
a start had been made with the headings from the
central shaft, there was a heavy inflow of water which
roze to a height of 70 feet above the bottom of the
shaft. After being flooded for eight or nine months,
the shaft was pumped clear of water and the driving
of the headings resumed. The material from the
eastern approach cut totaled 260,000 cubic yards, while
185,000 yards were taken out of the western approach.
The drilling in the tunnel was done by compressed air
machinery, and one of our illustrations shows a steam
shovel at work in the tunnel, operated, however, not
by steam, but by compressed air. These,shovels were
used for loading material blasted out of the benches
in the rear of the headings into dump carts. The
dipper has a capacity of three-fourths of a cubic yard
and the height of the boom is 16 feet.

The greater part of the length of the tunnel was
lined with timber, the walls consisting of vertical
12 x 12 posts, spaced from 20 to 6 inches or less in
the clear, according to the nature of the material en-
countered. The roof was timbered with arched ribs
built up of three pieces of 4 x 12-inch plank in seg-
mental form, as shown in the accompanying illustra-
tion of the steam shovel. In some parts of the tunnel,
where the material was particularly soft, the built-up
ribs were placed solid, or touching one another. After
the timber lining had been used for a distance of 600
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feet from the western entrance, there began to be a
sliding movement of the material both from above and
from the side. Huge masses of rock moved at the
rate of about 1 foot per week, and the pressure was
so great that the heavy timbers and ribs were crushed
and broken. For a dis-
tance of over 700 feet all
the timbering had to be re-
moved, and a lining of con-
crete and steel put in its

place. This construction
was made up of steel
framework and concrete

filling; the frames con-
sisting of 12-inch I-beams,
weighing 55 pounds per
foot, spaced from 24 inches
to 12 inches center to cen-
ter. They were built in
three sections, the top be-
ing bent to a circular curve
and the side members to a
curve of a longer radius.
The three sections were
spliced together and each
formed a complete horse-
shoe. The space between
the steel ribs and for a
depth of 6 inches outside
the ribs was filled in with
concrete, lagging Dbeing
placed at the back.

The accompanying pho-
tograph shows the steel ribs in place and the concrete
filling built up to a height of 5 or 6 feet above the
floor of the tunnel. Another of our illustrations shows
the effect of the side and roof pressure of the sliding
rock on the steel ribs. In this particular case the
movement of the rock was too rapid to allow of the
concrete to be set in place,
and distortion of the steel
ribs occurred. The upward
pressure against the floor
of the tunnel was resisted
by laying a bed of concrete,
5% feet in depth, which
was stiffened by a layer of
rails imbedded in the con-
crete with their axis cross-
wise to the axis of the tun-
nel. The cause of the
heavy pressure and the
movement of the rock is
ascribed to different
causes, one authority con-
sidering it to be caused by
swelling of the soft shale
rock due to oxidation on
its being exposed to the at-
mosphere, and another au-
thority considering that it
is due to the direct pressure
of the overlying material.

—_—eo— —

The History of the

spur,

Not many horsemen are
aware of the fact that the spur which they attach to
their heels is an instrument the origin of which is
lost in the most remote antiquity. The Romans were
familiar with the use of the spur; they called it Calcar
(cock’s spur). No doubt this name was derived from
the original shape of the spur, which was probably
nothing more or less than
a long point.

During the middle ages,
the wearing of the spur
was regarded as a sign
of freedom. The vassal to
whose heel it was fasten-
ed swore fidelity to his
suzerain. The wearing of
spurs soon spread to such
an extent that even the
clergy followed the fash-
ion set by the knights. But
this custom did not long
endure; at a council of
nobles and bishops held in
816, the clergy were for-
bidden to wear spurs.
The spurs of knights were
of gold, to distinguish
them from the spurs cof
esquires, which were of sil-
ver.

At the beginning of the
XI. century when a man,
for some noble deed, was
dubbed a knight, the cere-
mony of knighting him
began by giving him a pair
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of spurs. The over-lord in conferring the title attached
the spurs himself to the heels of the newly created
noble and then gave him his helmet, his horse, his
sword and his lance.

The oldest known form of the spur is that of a long
pin or needle. This early specimen was found at
Autun, in the tomb of Queen Brunehaut, murdered by
her rival Fredegonde in 613.

In the 13th century svurs received the form of ros-
ettes or stars. The wheel-form did not appear until the
15th century. Most of the young noblemen of that
day wore spurs of most curious pattern, comprising pri-
marily a rod half a foot long, at the end of which an
enormous star-wheel was carried. In the middle ages,
when a cavalier almost stood in his stirrups and horses
were caparisoned, very long spur-shanks were neces-
sary in order to reach the flanks of the mount. A
specimen of this type of spur has been preserved, and
its ownership ascribed to Godefroy de Bouillon, who
died in 1110.

In the 18th century, when the knight of .old had
practically disappeared, M. Francois Robicon de la
Guermiéhe, Equerry to His Majesty Louis XIV., was
the first to cut down the length of the shank and give
the spur its modern form (1768).

—_ e ———
Balloon Outfit of the Sultan of Morocco.

The Sultan of Morocco, Muley Abdel Azis, is having a
captive balloon and its accessories constructed by
Schneider and Company, of Creusot. The outfit in-
cludes all the material necessary for furnishing the
new aerostatic park which the Sultan has in project,
and M. Edouard Surcouf, the well-known Paris aero-
naut, is to superintend its installation. The outfit is
of the first quality, and has a number of improvements.
The balloon is made of a specially prepared silk tissue
and is claimed to be absolutely tight. It has a volume
of 1,000 cubic yards and is kept swelled out by a
small air balloon in the interior gaging 90 cubic yards.

When filled with hydrogen the balloon will lift three
persons to the extremity of its cable, which is about
2,000 feet long. The car, built on the Hervé system, is
a model of elegance and comfort; it has a telephone
post which communicates with the ground. The steam
windlass has been well designed and the cable is un-
rolled in a Uniform manner. It is operated by two
controlling levers. A ventilating fan is used to keep
the interior air-bag filled out. The retaining cable is
attached to the car by a pulley mounted upon a flexible
joint to give it the proper direction. A hydrogen
generator has not been provided, as the balloon will
be filled from tubes of compressed gas. It is estimated
that it will take 120 tubes of a capacity of 25 gallons,
charged at 1,900 pounds per square inch. The hydro-
gen is produced by electrolysis at the Montbard works
and is thus chemically pure. Every time.the balloon
is filled the tubes will have to be returned to France,
where they will be re-charged and sent back to Morocco.
This process is quite expensive, but no doubt the Sul-
tan can afford it.

In response to Sir Harry Johnston’s appeal for the
protection of the okapi, to prevent its extermination by
big game hunters, the British government has placed
this animal on the list of wholly protected animals
in the Game Regulations of the Uganda Protectorate.
By this decree, any person shooting or t?ﬁpping the
okapi in British territory, except by the written per-
mission of the commissioner of the Uganda Protec-
torate, commits an illegal act. It is hoped that the
Belgian authorities will co-operate with the British
authorities in preserving this newly discovered‘:and
rare animal by passing a similar law in connection
with the Congo forests.
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THE MANUFACTURE OF SUBMARINE
CABLES.

The new cable-works of Siemens &
Halske, probably the best equipped of
their kind in the world, were opened
August 1, 1899, and have since been in
constant operation. Goods are brought to
the works by water as well as by railway.
For this purpose a canal has been cut
which extends from the river Spree to
the factory. Railway traffic between the
freight depot and the works is effected by
a steam ferryboat which transports at
once two railway cars. The cable-works
are built on piles and consist of a horse-
shoe-shaped structure, the inner, open
courtyard of which contains a number of
extensive halls connected with all parts
of the lower story. The workshops, sam-
ple-rooms, and offices are so arranged that
the workmen can readily pass from one
into the other, which arrangement is spe-
cially valuable in cable-works, since the
transport of half-finished cables over an
open court, exposed to the weather, is
thereby avoided.

The process of manufacture proceeds
from north to south. Each division may
in itself be considered a small cable plant
of its own. The entire cable-works are
chiefly used for the manufacture of lead-
covered fiber cables. In addition, the
gutta-percha and rubber-covered cables,
as well as double-insulated telephone
cables, are made in the main building.
Covered and braided wires of different kinds for in-
stallation purposes, and for the building of machines
and electrical purposes are produced in large quantities.

Manufaccure of Heavy Cables.—
After the wire has been weighed out
in the storerooms, it is taken to the
wire-winding drum and there reeled
on coils, which are called bobbins
and which fit into the cable-machine.
In the stranding-room the copper
wires are united on the cable-strand-
ing machines and finally covered
with insulating material, jute being
usnally employed.

Adjoining the stranding depart-
ment are the impregnating and lead-
pressing room, situated in the mid-
dle of the halls constituting the
plant. Here the jute-covered cables
are freed from all moisture in vac-
uum drying-boxes, and are then
thoroughly impregnated with insu-
lating material in large kettles. - In
the background of one of our illus-
trations, the vacuum-boxes are seen;
in the foreground the impregnating-
kettles are pictured.

From the kettles, the impregnated
cables are transferred to the lead-
press and covered with a seamless
lead jacket. The lead may bz either
warmed sufficiently to attain a certain degree of plas-
ticity, or may be pressed about the cable wires while
cold, but under considerable pressure. When the
cable has been thus covered with lead, a careful test
is made to determine whether in-
sulation is complete and effec-
tive. It is the primary purpose,
however, thoroughly to ascertain
whether or not the lead covering
is absolutely air-tight; for the
entrance of moisture into the
insulating fiber would produce
disastrous results.

A cable which has satisfactor-
ily withstood the insulation test
is now taken to the armaturing
department and is there wound
with iron wire or enveloped with
an iron mantle. In one of our
front page illustrations a ma-
chine is shown, the purpose of
which is“to wind this protecting
wire jacket around the cable.
Upon this protective envelop
fiber is spun which is then im-
pregnated with an insulating ma-
terial. It is the purpose of this
insulated-fiber covering to pro-
tect the armature from the dam-
aging influence of the earth
wherein the cable is to be placed.
The fibér-winding machine is il-
lustrated. The cable, after hav-
ing been finally drawn through a
bath of lime-water, the purpose
of which is to destroy the ad-

hesiveness of the impregnated fiber,
large wooden drums and is then transferred to the
southern end of the building ready for shipment.
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The Braiding Machines.

Armaturing Machine.

Gutta-Percha Press.
THE MANUFACTURE OF SUBMARINE CABLES,

is wound upon

It will be observed from the picture reproduced that
the bobbins on two of the winding-machines, the first
and the last, are mounted in different positions.
bobbins of the stranding machine have what may
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be termed a planet-motion, or in other
words, preserve the same axial relation
to a cable at all times. By reason of this
arrangement, twisting of the individual
wires forming the core of the cable is
effected. In winding the armature, which
consists of flat wires, the cross section
of the wires prevent such a disposal of
the bobbins. For that reason the bobbins
in the armaturing machine are rigidly
mounted. The steel band outer jacke!.
which is wound upon some cables, servc::
the primarif’ purpose of protecting the
interior windings from mechanical injur-
ies. The wire jacket, on the other hand,
is used upon cables which are subjected
to some tractive force. Subfluvial cables
are subjected to a double winding of pro-
tective wire, for they are liable to be
injured by ships’ anchors.

Manufacture of Spun and Braided
Wires.—In the main buildings spun and
braided wires are manufactured. As an
insulating material, silk and cotton are
used. We have shown a spinning ma-
chine, which serves the purpose of wind-
ing insulating fiber upon dynamo wires.
The braiding-machines cover the wire
with a hose-like casing, and operate much
in the same manner as  knitting ma-
chines. By a combination of spinning or
braiding and by impregnating the fiber
with insulating material various qualities
and kinds of cable are produced. Con-
ductors which are subject to wear or to
certain mechanical influences which may injure them,
are covered by the braiding-machine with fine steel
wire. Street-railway cables which serve the purposc
of connecting the motors with the
line conductors require no such
highly-efficient protection, and 'are,
therefore, covered merely with. the
outer envelop of braided fiber. Cer-
tain kinds of cables are braided with
an insulating material which is im-
pregnated with a fireproofing liquid.
It has been found that in certain
installations, the insulation of
short-circuited cables is easily ig-
nited, and that soon the entire
fibrous covering of a cable is burnt
off. The fireproofed cable, on the
other hand, would prevent the
spreading of the flame.

Besides the braiding-machine, the
stranding-machines should be par-
ticularly mentioned; for by their
means a core of flexible conductors
is wound upon the finest of copper
wires.

The Manufacture of Gutta-Percha
and Rubber Cables.—In the mak-
ing of a gutta-percha cable, it is first
necessary to prepare the gutta
percha. For this purpose the heat-
ed material is kneaded by a special
machine until it becomes plastic. The softened gutta
percha is then transferred to a press resembling the
lead press previously mentioned. By the use of suit-
able nozzles, the gutta percha is pressed around the
wire in the form of a seamless
jacket. Ome of our illustrations
pictures a machine of this char-
acter. The wires, which have
been provided with their jacket
by the apparatus in the back-
ground, are then passed over rol-
lers partly through the open air
and partly through a long trough
containing water, the purpose of
which is to harden the gutta
percha.

The costliness of gutta percha
has heen the chief reason for the
utilization of rubber compounds,
and especially of India rubber.
If India rubber be used, vulcan-
ization is necessary. For this
purpose the rubber is kneaded to-
gether with sulphur or some sul-
phur-containing substance,
which, by proper heating, com-
bines with the rubber to deprive
it of "its adhesive properties and
impart to the manufactured rub-.
ber many of the valuable qual-
ities of gutta percha. - Like the
gutta-percha cables, the India-
rubber-covered conductors are
made by pressing the material
around the wires in a seamless
envelop. Sometimes the wires
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are laid between two rubber strips, which are then
rolled around the wire by a special machine into the
form of a jacket. Certain kinds of cables are covered
with rubber bands, very much as in the case of silk
or other spun cables. After the conductors have re-
ceived their rubber or gutta-percha protective casing,
they are further covered with spun or braided ma-
terial, or by a pressed mold of lead, depending upon
the particular use to which they are to be placed.

Manufacture of Paper-Covered Cables.—Telephone
cables are made on the principle that the capacity,
even for great lengths, is to remain as low as pos-
sible. For this purpose an insulating material with
the least dielectric constant is chosen. Dried paper
has been found especially suitable. Telephone cables
are, therefore, covered by a ribbon of paper reeled
from a roll carried by a winding-machine. The cables
after having been wound with paper are transferred
to stranding-machines and there spun into multiple
cables. A moisture-proof covering of lead, and, per-
haps, an outer protective wire jacket, complete the
cable.

Mortality Rate in the United States.

The statistics recently published by the Census
Bureau of this country with regard to the death-rates
are of exceptional interest, and are of a nature to give
rise to hopeful views regarding the checking of the
spread of disease, and perhaps even the extinction of
some maladies, says the Medical Record.

The mortality rates given in the bulletin are those
for 1890 and 1900, and the comparison between the
death list of these periods shows conclusively that
the efforts made by hygienists to lengthen the lives
of American citizens have been attended with complete
success.

The statement is made that the proportion of
deaths to population has decreased within the dates
mentioned by nearly 10 per cent, and that the average
age at death of an American is now 38.2 years, as
compared with 31.1 in 1890. This, of course, is a mag-
nificent showing, and the only drawback to the picture
is that the bettered conditions of living apply only
to the larger cities. The country districts exhibit ac-
cording to the bulletin no such relative improvement.

The most striking feature of the reports is the great
reduction in the death rate from tuberculosis, which
has fallen from 245.4 per 10,000 persons in 1890 to
190.5 per 10,000 in 1900, a gratifying proof of the
efficacy of modern sanitation, and of the means now
employed in fighting the disease. Diphtheria, cholera
infantum, bronchitis, diarrheea, and typhoid fever, also,
for the same reasons, claim far fewer victims at the
present time than in 1890, the decrease in mortality
from these causes having been substantial and pro-
gressively steady.

On the other hand, pneumonia, as a factor in the
death rate, occupies a more prominent position, there
having been 191.9 per 10,000 deaths in 1900, and 186.9
per 10,000 in 1890. The cause of this increase in the
occurrence of pneumonia has been on many occasions
given in the Record and in other medical journals as
undoubtedly due to influenza. This insidious malady
has made rapid progress since 1890. Ih that year, the
deaths directly attributed to it were, the census bulletin
states, 6.2 per 10,000, while in 1900 the number was
23.9 per 10,000. The fact must also be taken into con-
sideration that influenza peculiarly predisposes its
victims to other diseases, notably to pneumonia, by
rendering the system susceptible in a high degree to the
ingress of disease germs.

Pneumonia as a sequel to influenza is also a most
fertile cause of death, the vitality of the patient when
seized being at a low ebb, and recuperative powers well-
nigh used up by the drain put upon them by the former
affection.

Cancer, again, has been conspicuously on the increase
during the past ten years, as have kidney complaints,
heart affection, and apoplexy. The activity of scientific
men in different parts of the world, who are engaged
in the investigation of the origin and causes of cancer,
give rise to the hope that some of its unknown features
may soon be definitely solved, and that, as a conse-
quence, its treatment may be conducted upon more
intelligent preventive and curative principles.

The bulletin of the United States Census Bureau
is a most satisfactory document, and the tale it tells
is a feather in the cap of our city boards of health,
and of our municipal reformers generally. There is
yet, however, room for much improvement in the sani-
tary conditions of the large cities of America, par-
ticularly in the direction of wholesome dwellings for
the poor.
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A special train was recently used by President
Cassatt on the Pennsylvania Railroad for the inspec-
tion of the lines west of Pittsburg. The train was
equipped with a telephone service so arranged that
communication could be had with each car on the
train without the necessity of traveling from one
car to another, says The Railway and Engineering
Review.
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Sorrespondence.

The Canal Problem.
To the Editor of the SCIENTIFIC AMERICAN:

I have read, with a great deal of interest, the
various articles in your valuable paper of the 18th
instant, bearing on the leading question of the day,
viz., the canal from the Gulf of Mexico to the Pacific
Ocean; and, as far as your explanation goes, would
prefer the route across the Isthmus of Panama rather
than at Nicaragua, but I wish to inquire if you have
not omitted to mention two very important matters?

In the first place, is not the grant from Colombia
to the present canal company only temporary, giving
to the company the use and control of the canal for
99 years from and after its completion, when all right,
title and interest in it will pass to Colombia in per-
petuity? If such is the case, will not the same rule
apply to the United States as the successor of the
Panama Canal Company? And will that be a satisfac-
tory condition to the people of this country in which
to place this nation? Or is it not the almost universal
feeling here that the United States, if it advances the
money to build the canal, should be the exclusive and
perpetual owner and manager of the same, allowing
vessels of all nations to pass through in the interest
of commerce, but reserving the exclusive control and
management, especially in case of war in which this
country might happen to be involved?

The other point I desire to mention is that of the
French or other bondholders and stockholders who,
I believe, hold bonds and stocks to the extent of
about $300,000,000, and whose interests, as I under-
stand, will not be settled or satisfied by the payment
of the $40,000,000 demanded by the canal company,
and who will consequently claim, or can claim, the
payment of their bonds or stocks, provided any party
of sufficient responsibility should become the owner
of the canal.

If these are the facts, will it not be necessary, or
at least wisdom, for the United States before entering
upon or considering any proposition leading to the
purchase of the interests of the Panama Canal Com-
pany to first require that these questions be settled
in a manner satisfactory to this country, and then
consider the advisability of making the purchase?
As I understand it, no questions of this nature are
involved in the Nicaragua route, and the point will
be which route presents the least objections together
with the most advantages, not only in a financial way,
but also in all other ways which might be presented?

If the statements, as given, are correct, will they
not have much bearing on the case when taken in
connection with the statements in the articles in your
paper? C. E. GILLESPIE.

Edwardsville, Ill.,, January 22, 1902.

[The Colombian government, to assist the transfer
of the Panama property, has waived the prohibitions
under the 99-year lease, and has offered the United
States absolute control over a strip, five miles wide,
along the route of the Panama Canal, the term of
lease to be 200 years, with the right of renewal. After
the old company failed its,prdperty passed into the
hands of a liquidator (equivalent to our receiver) and
the interests of the old company, which called for
the payment of 60 per cent of the profits of the new
company, are still under the care of the liquidator,
who has agreed to the proposition to sell the Panama
properties to the United States for $40,000,000.—ED.]

—_— 4 —— ——————
The Armament of Our New Warships.
To the Editor of the SCIENTIFIC AMERICAN:

Your special naval number "suggests certain re-
flections on the progress of our navy and the direction
in which it is developing of a somewhat pessimistic
character. Heavy armament in proportion to dis-
piacement has characterized the American navy from
its earliest days, and our naval constructors appear
to be adhering faithfully to this tradition. The gun
power of our new vessels is all that can be desired,
but are we not sacrificing defensive strength to a
dangerous degree in order to obtain this offensive
power? What may have been a wise policy in the
days of wooden sailing vessels may well be a very
foolish policy in the day of steam-driven ironclads.

The “Georgia” class may fairly be taken as a type
of the latest development of the heavy battleship, the
ideal fighting craft of our naval constructors. Now,
it is clear from your description of this class:

1. That its belt armor is not thick enough to resist
a 12-inch shell which has traveled two miles—a great-
er distance than that at which naval battles are
expected to be fought. Even an 8inch shell would
penetrate it at 2,000 yards.

2. The same remark applies to the armor of bar-
bettes and turrets.

3. It is also true that the casemate armor would be
penetrated at two miles by the projectiles from guns
of the same caliber as those which it is supposed to
shield. .

It is obvious that a battle between one of these
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vessels and another of equal strength would be de-
termined either by a lucky shot penetrating the belt
armor and dicabling the motive power or by the suc-
cessive disabling of the guns and the destruction of
their crews—the armor of the gun positions being
too thin to protect them from, the fire of any but
the secondary batteries; and both vessels would likely
be damaged beyond repair, at least as long as that
war lasted.

Is it not possible for our naval constructors to de-
vise a more efficient fighting machine by increasing
its powers of resistance? Our earlier battleships had
armor 18 inches thick on belt and turret, and were
built to resist guns of much less power than the
gun of to-day. Krupp plates, it is true, are 25 per
cent stronger than the Harvey plates, but the attack-
ing gun has increased in power even more. If armor
is of any value at all it would seem obvious that it
should increase in thickness as the gun increased in
penetration; if not, it had better be discarded and the
weight put into additional guns.

The nation that will ultimately be victorious on the
sea (if the victory is attained by the gun and not by
submarines and other devilish novelties) will be the
one that first appreciates the fact that one gun behind
a shield that cannot be penetrated, on a vessel that
cannot be sunk or crippled in its motive power, is
more effective than a dozen which are imperfectly
protected on a vessel which can be rendered helpless
by a single lucky shot.

To illustrate, let a vessel of the type of the
“Georgia” be opposed to one of equal displacement
but one deck less in height. Raze the double turret
of the “Georgia,” discard all its 8-inch guns and half
of its 6-inch and smaller guns and put the weight
so saved into heavy armor, say, 18 inches for barbette
and turret, 8 inches or 9 inches for casemate and 20
inches for belt armor. Such a vessel could be pounded
all day by the “Georgia” without serious injury, while
every shot it sent could go through the “Georgia’s”
casemates, and every 12-inch shell could penetrate
turret, barbette and belt. Can there be any doubt
as to the outcome of such a fight?

It is no answer to say that other nations are sacri-
ficing defensive to offensive power in the same way
that we are.” While we were learning to build ships
of war it was well enough to follow foreign models,
even copying their errors. We have learned all they
know and ought by this time to be improving on
their methods, and no greater improvement can be
made than to construct vessels that cannot be sunk
and arm them with guns that are nearly, if not quite,
proof against attack. T. W. BrRowN.

Chicago, December 30, 1901.

[Our correspondent’s argument in favor of heavier
armor would have more weight if it were certain that
all projectiles will strike normal to the surface. Un-
less they do so they will not perforate the armor
mentioned by him at the ranges assumed. As a mat-
ter of fact, only a very small percentage of the shots
fired will strike at all (two per cent at Santiago), and
probably less than ten per cent of these will be normal
hits.—Eb.]

Railroad Device for Indicating Speed.

One of the French railroads uses a novel form of
speed indicator for its locomotives in cases where on
account of repairs, defective structure or lack of at-
tendance the speed is to be kept within a certain
limit. It not only shows the speed, but when this rises
above the required point it acts automatically to throw
on the air-brakes. One of the locomotive axles drives
a small centrifugal pump which sends water from the
tender into a small cylinder. The piston of this cylin-
der is raised by the water against the compression of
a spring, and moves up or down according to the speed
of the pump or of the locomotive. The piston is con-
nected with a registering apparatus which thus traces
a speed curve. When the speed rises above the limit
the piston acts upon a device which is connected with
the air-brake pipes, and a certain quantity of air is
allowed to escape, thus throwing on the brakes.

—_— S _—

M. Santos-Dumont made two excursions on the
Mediterranean in his dirigible balloon, January 28, at
10 o’clock and 2 o’clock. He was followed on the
first excursion by the sloop “Monte Carlo,” and in the
afternoon by a steam launch from the yacht “Varuna,”
owned by Mr. Higgins. In the morning M. Santos-
Dumont made the circuit of the bay several times, and
in the afternoon he executed a number of interesting
evolutions. The trials are most important, and the
success achieved is even more important than his
winning the Deutsch prize. At one time he was so
far over the open sea that it was thought that he
intended to make the trip to Corsica. His airship
will be fitted for long voyages later. The Principality
of - Monaco is having a wooden jetty constructed in
the bay, so that the floating guide-rope can be grasped
at the moment of the return of the airship.
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Automobile News.

There will be an exhibition of automobiles at Copen-
hagen from April 11 to 27, 1902, under the auspices
of the Danish Automobile Club and Society for the
Promotion of Industrial Arts. It will be held in
the building of the last-mentioned society. The ex-
hibition is designed principally to show automobiles.
Some space will be given to motor cycles and articles
relating to the driving of automobiles. The exhibition
is intended to attract visitors from all the Scandi-
navian countries.

- It is generally believed that petrol is liable to ex-
plode if kept in a hot place. But this is an illusion.
Petrol flashes at the ordinary temperature of the
atmosphere, or even at a lqw temperature, but this
does not mean that under any circumstances whatever
petrol is capable of flashing spontaneously without the
rresence of a flame. What is known technically as
the flash point of a petroleum product is that tem-
perature at which, when gradually heated in an
inclosed cup, it will give off such an amount of inflam-
mable vapor as will ignite when brought into contact
with a flame. If a flame is not present petrol may
be safely heated to any temperature, and yet will
not ignite.

M. Deutsch, who offered the famous Deutsch prize
won by M. Santos-Dumont, has made a laudable al-
though unsuccessful attempt to do away with the
cruel butchery in the bull ring caused by the use
of a motor-car, in which the picador is seated, driven
by M. Deutsch’s chauffeur. The motor-car had its
wheels armored and was driven into the ring amid
great applause from the public. The bull was afraid
of the car and allowed himself to be chased around
the ring, his sole desire being to get out of the
way of the unnatural monster. Only once, and then
more by accident than by purpose, the bull turned
on it, but immediately after receiving a prick from
the picador he continued his ignominious flight.

Alcohol motors are now coming into use for heavy
hauling wagons and tractors. One of the newest
machines of this type has been built by the Société
d’Automobile at Nancy. It made its trial trip lately
on the roads between the different villages, especially
for the transport of grain and flour to and from the
mills of the district, and in one case it mounted the
heavy grades of the village of Ludres with a load of
8,360 pounds of flour, and on another trip took a load
of 8,140 pounds of grain. An average speed of 5%
to 6 miles per hour has been reached over the routes
in the neighborhood of Nancy, which are quite steep
in places. This is another case where alcohol motors
have been used with success for the heavy automo-
biles.

An unusually fine display of automobiles has been
seen at the last Automobile and Cycle Show held at
Paris during the latter half of December. It is un-
doubtedly the handsomest display of machines that
has been made so far. Most of the automobiles were
of the gasoline type, and while there were few strik-
ing novelties a great number of carefully designed
machines and up-to-date racers could be seen. The
attendance was unusually large and shows the in-
creasing interest which the public is taking in the
question of automobiles. King Leopold III. of Belgium
made a trip to Paris for the occasion and visited the
Show often. The immense floor space of the Grand
Palais was entirely covered with the stands, and in
the basement was a special exhibition of automobiles
and fixed motors driven by alcohol. Another feature
was the aeronautic section, where the history of
dirigible balloons as well as the latest forms of air-
ships could be studied. A further account of the
Show and some of the leading types of machines will
be given later in the SUPPLEMENT.

The Fire Department of Hanover has lately been
provided with a fine automobile equipment, including
a fire-pump worked by a gasoline motor, a hook and
ladder set and a steam fire-pump. In the first two
of these the automobile is of the electric type with
Latteries, and in the last a steam automobile is used.
The electric automobile and pump is designed to carry
6 or 8 men. Two motors drive the rear wheels by
direct gearing, the use of two motors giving an ad-
vantage in case of a breakdown. The speed of this
automobile is about 10 miles an hour, and it will
cover 15 miles on a single charge. The batteries,
disposed under the seat, comprise 42 cells in three
wood boxes. The total expense for this form of automo-
bile fire-pump is estimated at $250 annually. The hook
and ladder has the same type of electric automobile.
As to the steam pump, it will deliver 250 gallons of
water per minute. The pump is of the two-cylinder
type and is placed just back of the driver’s seat.
Between the pump and boiler, and mounted on the
rear axle, is a small steam engine which drives the
vehicle, with transmission by chain gearing. The
boiler is heated by a gas-burner. The pump carries
5 men, sitting and standing, and makes about 12 miles
an hour,
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Engineering Notes.
A diamond drill boring 4,800 feet exists in Johannes-
burg, South Africa.

Residents on Park Avenue, New York, will be pleased
to learn that such good headway has been made with
the excavation of the tunnel for the Rapid Transit
Subway between 34th and 42nd Streets, that it is ex-
pected that the headings will be driven through in
about one month’s time. This will mean the practical
completion of one of the most important sections of
the rock excavation.

The Trinity House Brethren have decided to erect
a new lighthouse at Dungeness, a prominent point
of the southern coast projecting into the English
Channel. At this point the sea deposits huge quanti-
ties of shingle during the course of the year, with
the result that the present lighthouse is now so far
inland as to be practically valueless. The new light-
house will be the third that has had to be constructed
at this point. The first was erected in the reign
of James I. by a goldsmith named Allen. Some
twenty years ago it had retreated so far in shore
that it was pulled down, and a new one was built
by Wyatt at the expense of the Earl of Leicester on
the model of the famous Eddystone. In the last sixty
years the second lighthouse has receded about half
a mile from the coast, and although its fixed light
i3 visible for fifteen miles it is becoming a danger
to shipping. The cost of the new lighthouse will
be $30,000.

Steady progress is being maintained in the devel-
opment of the gold mining industry of Rhodesia.
The yearly output, according to the latest report of
the British South Africa Company, now approximates
the value of $3,750,000. The output for November
was 16,308 ounces. The mining industry of Rhodesia
is ripe for immediate expansion, and now that the
railways of the Cape Colony are practically freed
from interruption it has been possible to arrange for
the immediate delivery in Rhodesia of the mining
machinery and stores which have been accumulating
at the ports. North of the Zambesi great progress
has been made during the past two years. It is hoped
shortly to throw the country open to prospectors,
when, in view of its vast extent, and of the fact that
deposits of gold, copper, and coal have already been
met with, it is anticipated that the development of
the country will proceed rapidly. The condition of
the natives has also been greatly improved, and now
a native can earn from $100 to $200 a year in the
mines, in addition to his food.

The Birmingham gun trade is suffering severely
from Belgian competition. Belgian-made guns, in-
ferior in quality, are placed upon the English market
stamped with an English name, so that they are often
mistaken for English goods. Under the existing law
reasonable protection is not afforded either to the
British maker, the dealer, or the public. The conti-
nental makers are making strenuous efforts to secure
the home trade in the United Kingdom, as well as the
colonial and foreign trade; and, aware that English
guns command a higher price, they copy the English
styles. The number of proof-houses in Great Britain
is increasing, and therefore the variety of proof-marks
is increasing, so that the possibility of distinguishing
the foreign from the home-made article is very diffi-
cult. Belgian makers resort to the practice of having
their guns proved in London in order to get an English
name on them. An attempt to remedy this grievance
was made by the promotion of a bill by the proof-house
authorities, by which guns were to be plainly stamped
with the name of the country in which they had been
manufactured, but the bill for some reason was
abandoned.

In the British government Board of Trade Journal
appears a report upon the twenty locomotives that
were supplied by this country for use upon the rail-
ways of Burma, India. According to the locomotive
superintendent, taken on the whole, the engines may
be described as good, but at the same time he com-
plains about the boilers, which contain several minor
defects. At first the boilers did not steam freely and
the coal consumption was extravagant. The company
which built them, it is stated, in endeavoring to adopt
certain British designs for details went somewhat
astray. Among other things, the fact was apparently
overlooked that in reducing the size of the engine the
size of the engineman and the fireman remained the
same as on the standard gage. Some strong criti-
cisms are made concerning certain details of the work-
manship. The accuracy with which interchangeable
parts have been made is nothing like so exact as those
of British manufacture. The local engineers were all
very much astonished at this, as for years it has been
maintained that in duplicate work we are far ahead
of any other country. It is also stated that while ma-
terial used in the construction of the engines is of a
very high quality, yet in certain parts the makers
have used material which can only be described as
distinctly bad.
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Electrical Notes.
Push buttons and annunciators have given place
to the time-honored practice of clapping hands to
summon a page in the House of Representatives.

At the last meeting of the Manchester Association
of Engineers it was pointed out that the size of
electrical plants is steadily increasing, and where
only a few years ago 500 horse power plants weére
considered large, more than double this amount ig
now common. Nearly twenty years ago the Messrs.
Ferranti urged the employment of 10,000 horse power
installations, but capitalists could not be found to
take them up. Plants aggregating much higher powers
than the last are now in use (but not as units) in
electrical railways.

A wireless telegraphic installation is being made on
the Zugspitz, the highest summit in Germany, and the
postal station at Ebisee at its base. The altitude of
the observatory is nearly 2,290 yards above sea level.
The station will be very important, as the meteorolo-
gist who occupies it is completely cut off during the
winter months, and telephonic communication cannot
be depended upon, owing to the liability of the cable
being frayed by coming in contact with the sharp
edges of the rocks. The Slaby-Arco system of wireless
telegraphy will be used.

The Manhattan Elevated Railroad Company has be-
gun to build a much-needed station at One Hundred
and Tenth Street, which will be a model station. It
would be impossible for the trains drawn by locomo-
tives to stop on the curve, but there will be no diffi-
culty when the road is converted to the electrical sys-
tem. The elevated structure is at its highest point at
this curve. Eight passenger elevators will be required
to handle the traffic, though only four will be installed
at first. The station will be of red brick and granite,
and the roof will be of Roman tiles. The platform will
be long enough to accommodate a six-car train.

The French government is seeking to devise a
method of economizing the cost of its system of light-
house lighting, since it is considered that this depart-
ment is too expensive. In 1873 the best French
lighthouses were illuminated by mineral oil, and the
most powerful light equaled only 54,000 candles. In
1883 the electric light was introduced, by which
means the illuminating power was greatly increased.
In the case of Calais lighthouse the illumination was
increased to 820,000 candles. At the present day,
owing to the rapid progress maintained in connection
with lighthouse illumination, a light equal to nearly
3,000,000 candles is produced, and which is capable
of piercing fog.

‘The new underground electric railway of Paris has
proved such a great success that extensions of the
system are contemplated. A new line is to be opened
at the beginning of 1902 from the Porte Dauphine
to the Place de la Nation, traversing the outer boule-
vards. Another important extension is to start from
the Palais Royal to the Place du Danube, following
the line of the Avenue de 1'Opera, the Rue Lafayette
and other important thoroughfares, a total of about
four miles and a half, with fourteen stations. The
present line from the Porte Maillot to the Porte de
Vincennes—both its extremities touch the Ceinture
Railways—is merely the trunk of a system that will
eventually push its branches into every part of the
city. The Metropolitan will then offer to its passen-
gers more accommodation than all the other public
means of transportation put together, even including
all the boats on the Seine. Every day over this short
railroad, which is eight and three-quarter miles long,
140,000 passengers are carried. The company has
received sanction from the Prefect of Police to run
more trains to meet the increasing traffic.

An interesting lecture upon the various uses of
electricity upon railroads was delivered by W. Lang-
don, the well-known electric expert of London, before
the British Institute of Civil Engineers. Upon the va-
rious railroad systems of Great Britain there are at
present in use 7,182 arc lamps and 85,683 incandescent
lamps. Electric energy applied to power purposes
aggregates 10,5627 horse power. The total mileage of
telegraph wire employed for railway purposes approxi-
mates 113,000 miles, excluding wires maintained for
the Post Office, which represent another 86,000 miles.
The number of telegraph instruments is 158,286. In
telegraphy there has been a steady, continuous
growth. As traffic and competition develop, so in-
crease the demands on the telegraph service. No form
of instrument has, however, proved of greater service
in working the trains than the telephone. It has, in
fact, become indispensable on all the trunk roads. In
the interlocking of the electric block signaling instru-
ments with the mechanical signals comparatively little
progress has been made. The London and South-
Western and the South-Eastern, and Chatham and
Dover railroads have shown the greatest advance in
this respect. Electric-lighted railway carriages are
rapidly coming into vogue. Some 3,000 vehicles,
chiefly fitted with Stone’s system, are now running.
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EXPLOSION OF DYNAMITE AT THE RAPID TRANSIT
SUBWAY.

‘We present illustrations showing the destructive
effects of the recent explosion of dynamite, which took
place in New York city at the corner of Park Avenue
and Forty-first Street, in the immediate vicinity of the
Grand Central Station. It was due to the accidental
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through solid rock, and where this occurs it is, of
course, necessary to make use of high explosives in
blasting out the rock. There are some secticns of
the Subway where the location of the line is c¢ntinu-
ously through solid rock. One of these is at Wash-
ington Heights, where the road passes into tunnel for
several miles at a level that is in some places as low
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tunnel, but on either side of it; and at either end of
them vertical shafts have been driven, through which
the excavated material of the tunnel is brought to the
surface. Near one of these shafts, at the northern end
of the westerly tunnel, at the intersection of Forty-
first Street and Park Avenue, was a small shanty in
which was stored the dynamite that was used in each

Exact Locality of Explosion Showing Openings into the Subway and Park Avenue Tunnel

——

View from Wrecked Platform of Hoisting Engine, Above Park Avenue Tunnel.

View Inside Murray Hill Hotel Cafe Immediately After Explosion,
DYNAMITE EXPLOSION ON RAPID TRANSIT SUBWAY,

detonation of some boxes of dynamite, which repre-
sented what was left of the daily delivery which is
made at this point for the service of the particular sec-
tion of the Rapid Transit excavation on which it oc-
curred.

As we have frequentiy explained in previous ar-
ticles on the New York Rapid Transit Subway, the
tunnel js carried for a great part of its distance

as 125 feet below the street surface. Another im-
portant rock-tunnel section is that which extends from
Thirty-fourth Street to Forty-second Street. Here the
four-track tunnel divides into two separate two-track
tunnels, which are being driven below the existing
tunnel, through which the tracks of the Fourth Ave-
nue underground trolley road are carried. The two
Subway tunnels do not lie immediately below the old

Northeast Corner of Murray Hill Hotel, Which Felt Full Blast ot Explosion.

day’s blasting. The shanty stood at the surface of
the street and not far from the railing which guards
the street from the open cut by which the street rail-
way tracks emerge from the mouth of the old tunnel as
they approach Forty-second Street station. From the
shanty to the front wall of the Murray Hill Hotel was
a distance. of about 25 feet.

According to the man who had charge of the maga-
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zine, there was several hundred pounds of dynamite in
the shanty at the time of the explosion, or twelve boxes
of dynamite, each box holding about seventy-five
sticks. The boxes were on a shelf which stood about
four feet above the floor of the shanty, while under-
neath the shelf there was scattered a lot of paper
wrappings from the cartridges. The shanty appears
to have been lighted by a candle, which was stuck
between nails driven into the wall. The man in
charge of the chanty supposes that the setting off
of a blast must have shaken the candle down onto
the floor, where it set fire to the paper. Whether
this was so or not, he states that he had been gone
but a few minutes from the shanty when he heard a
cry of fire, and running to the door saw the ‘paper
cartridge wrappings on fire
and the shelf burning. Al-
though a bucket of water was
thrown upon it, it failed to
put out the fire. The man
had not run far from the
place before the detonation

occurred. His theory is that
the heat of the fire had
warmed the . dynamite, and

that the burning of the shelf
caused the whole mass to fall
to the floor, the jar and heat
together causing it to de-
tonate. On the other hand,
it is stated by the President
of the Rapid Transit Com-
mission that there were thirty
pounds of combustible in the
magazine on the night before
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of the tracks of the Metropolitan Street Railway,
no lives were lost nor passengers seriously injured. It
so happened that, although this is one of the most busy

. points on the system, there was no car in the imme-

diate vicinity at the moment of the disaster.

HIGH-SPEED GERMAN RAILWAY AT ZOSSEN.

BY FRANK C. PELRKINS.

The high-speed polyphase railway experiment is
creating great interest in Germany as well as in this
country. A speed exceeding 100 milesl per hour has
been attained of late, and it is claimed much higher
speeds are possible.

The line installation, as well as the electrical equip-
ment of one of the cars, was furniched by Siemens
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of electrical apparatus are used, each consisting of twa
rheostat controllers, two motors, two motor switches,
a large step-down transformer, together with an air
pump with its own transformer and the necessary
current collectors in three parts for conveying the cur-
rent from the overhead wires to the transformers and
motors. Two motors are supplied to each truck directly
mounted on the axles, each of which has wheels 1,250
millimeters in diameter (about 4 feet). Each motor has
a normal capacity of 250 horse power to 500 horse
power. The four motors, when heavily loaded, have a
capacity of 3,000 horse power, or 750 horse power
each. The primary pressure is varied from 1,850 volts
to 1,150 volts from starting to full speed, the currrent
of primary being respectively 280 amperes and 120
amperes. The voltages of

the secondaries of motor are
1,000 volts and 540 volts,
while the current is 550 and

210 amperes.
The metallic resistances

are placed behind the open
" shutters seen on the side of
the car in the accompanying
illustration. The cold air

rushing through the openings
keeps the temperature of these
resistance coils down, as a
large amount of heat is gen-
erated in regulating the speed
of the motors by cutting these

resistance ccils in and out of
the secondary circuit of the
motors. Cold air is also sup-

plied by pipes extending

the explosion, that 440 pounds
were delivered next 'morning,
and that four-fifths of this
amount had been used, leaving only about 100 pounds
on hand at the time of the explosion.

Although the results were disastrous, they were
not nearly as fatal as one might have expected from
the ordinarily crowded condition of the streets at
this hour. In all five persons lost their lives, three
cf them in the Murray Hill Hotel, and two or three
hundred persons, the exact number of whom will
never be known, were more or less injured. No great
Gamage was done to the Rapid Transit Subway, the
loss being confined to the destruction of a derrick
and hoisting engine and some platforms and timber-
ing of the tunnel shaft. The most serious destruction
was that wrought on the adjoining buildings, and
particularly the Mur-
ray Hill Hotel. On this
building the force of
the blast was sufficient
to shatter not only
every window, but prac-
tically every window-
frame from street line
to cornice. A mass of
mud, earth, and splint-
ered timbers was hurled
into the nearest rooms,
and the glass wreckage
and blast of the explo-
sion overturned furni-
ture, wrecked the chan-
deliers and brought
down large portions of
the ceiling. The condi-
tion of the interior of
the hotel may be judged
from the photographs
which are herewith pre-
sented. One of the
fatalities occurred in a
bedroom immediately
opposite the scene of
the explosion, the occu-
pant being buried be-
neath a mass of rub-
bish, while another per-
son was killed at the
cigar stand. On the op-
posite side of Park Ave-
nue the windows of the
Manhattan Eye and
Ear Infirmary were
completely shattered, the same effects being produced
on the Grand Union Hotel.

A curious effect, noticed immediately after the
explosion, was a heavy piece of planking which had
been driven through the cornice of the tower of the
Murray Hill Hotel and hung in this position over
100 feet above the sidewalk. Another incident that
attracted much attention was the instantaneous wreck
of the two large clocks in the towers which flank ‘the
southerly facade of the Grand Central Depot. The
clock faces were blown from their setting back into
the clockroom. It is a matter for congratulation that,
although the explosion occurred within a few feet

LONGITUDINAL AND CROSS-SECTIONAL VIEWS OF CAR BUILT BY ALLGEMEINE

ELEKTRICITAETSGESELLSCHAFT.

& Halske. This line is operated between Marienfelde
and Zossen. The current is supplied from the power
station of the Allgemeine Elektricitits Gesellschaft
at Oberschonweide. The accompanying illustrations
and description have reference to the car equipment
of the Siemens & Halske Company, of Berlin. The
cars were supplied by Van der Zypen & Charlier, of
Cologne, Germany. The road is about 14 miles in
length, with grades up to 3 per cent. The current
supplied has a frequency of 45 to 50 periods per
second and a potential of 10,000 volts. The car as
seen in operation may be noted in the accompanying
photographic and diagrammatic views showing de-
tail of construction and the arrangement of passen-

SIEMENS-HALSEKE HIGH-SPEED POLYPHASE CAR.

ger and apparatus rooms. Cross seats are provided
for 60 passengers in a center room and two end
rcoms, the former being nearly 8 meters and the
latter about 4 meters long. The total length of the
car is 22 meters, with platform at each end nearly
2 meters in length, from which the operator controls
the car. Automatic Westinghouse brakes are used,
two 10-inch cylinders being used for each truck, and
the brake rods being so arranged that they may be
applied by hand from either platform of the car.
Compressed air is used not only for the operation
of the brakes, but also to control the electrical ap-
paratus from either platform of the car. Two sets

above the roof of the car, as
shown in the diagram.

The high tension trans-
formers operate at from 30 to 150 amperes, the poten-
tial of the primary being 10,000 volts, while the sec-
ondary voltage is varied according to whether the
secondary winding has delta or star connections. The
high tension winding is always connected as a star
winding and carried through safety fuses to the dis-
tributing wires and thence to collector trolley.

The accompanying views show the car and high ten-
sion line to good advantage.

The line is divided into parts each 1 kilometer in
length, a feeder connecting the center of each section.
The poles are nearly 8 feet from the track, the three
conductors being mounted vertically one above the
other, the lowest about 20 feet from the ground. The
poles are somewhat
more than 100 feet
apart, are of wood con-
struction and have
mounted upon them
bow-shaped arms, the
conductors not being
rigidly fastened, but
supported upon insula-
tors of hard rubber
mounted upon a vertical
chain and wire system,
as seen in the figure.
The conductors are
hard-drawn copper of
100 square millimeters
in cross-section and
have a conductivity of
97 per cent pure cop-

per.
Each trolley wire at
its supporting insu-

lator is connected to a
loop of copper wire
about one-third of an
inch in diameter which
is designed to become
grounded in case the
trolley wire breaks; by
being pulled into con-
tact with a vertically-
suspended wire of the
same cross-section, hav-
ing a coil spring near
its upper support, its
lower end being direct-
ly connected to the
track. Copper rail-bonds are used, and ground plates
are placed at each section of the track. The four
feeders on the high tension line consist of three high
voltage conductors and a neutral wire mounted on
porcelain insulators. Part of the conductors consist
of insulated cables and part of bare wires, the latter
having 50 square millimeters cross-section and the
former having 70 square millimeters cross-section.
The current is collected from the trolley wires at
the side of the track by three bow-shaped collectors
specially designed for this installation. These are
mounted on a mast consisting of two telescoped tubes
about 8 inches in diameter. A mast is mounted at
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each end of the car, passing down through the roof,
and may be revolved by the motorman by means of a
handle through a set of gears. The collectors are of
steel tubing and may be easily detached.

The trolley wire insulators were tested under rainy
conditions to 20,000 volts and the electrical equipment
of the car, including all circuits in apparatus, were
tested to 15,000 volts, while the large and small trans-
formers were tested for an hour under a potential of
20,000 volts. '

The high tencion switches have a double break on
the three branches and are of the tube type. The
switches are placed in sheet-iron boxes next to the
small transformers. To the cover of. each box the
six insulators are fastened. The switch is closed by
the raising of the plate operated by the air-cylinder
piston. The compressed air which is used for the
operation of the electric switches as well as for the
air brakes is obtained from two electrically driven air
pumps placed under the car.

The duplex pump operates at 190 revolutions per
minute, the two cylinders compressing 400 liters of
air to a pressure of 8 atmospheres. Each motor is
operated from a small step-down transformer supply-
ing 110-volt current to the motor terminals. Each
platform is supplied with the necessary cocks for
controlling the air in the rubber tubes and iron pipes
beneath the floor of the car, connected with the start-
ing cylinder. Within sight of the motorman are the
various air-pressure gages, ammeters and voltmeters.

The large transformers noted in the accompanying
diagrams are placed beneath the car, the cores being
provided with air pipes for cooling. The windings
are heavily insulated with mica, the leads passing

throug™ ~rcelain insulators at the en:: heavy steel
plates iing the coils together by several heavy
bolts. ‘'i::: leads from the transformers are connected

to four high-tension fuses of the mica tube type. The
secondary current from the step-down transformers
is suppnlied to the motors after passing three sets
of safety fuses and switches. The motor switches have
double breaks of 140 millimeters in each phase, six
tubes with contacts being placed in a circle, the switch
being operated by means of compressed air by an air
cylinder in the center of the circle.

Two transformer switches are required, one con-
necting the secondary for delta and the other for the
star winding. In starting the car each of the four
motors supplies 750 horse power, or about three times
the full speed current (250 horse power), about 20
horse power being cut out at each step. There are
29 steps, 25 of which are used for gradually increasing
the speed and 4 for cutting in the motor. The
controller cuts in the four motors one at a time by
means of two air cylinders, working in opposite direc-
tions. The air cylinders are of different diameters and
so arranged that the controller may be stopped at any
particular contact.

There are three large and three small resistance
boxes—one for each phase. The larger boxes each
have 25 coils and the small ones 4 coils. The air is
supplied from the outside of the car through the
numerous openings, keeping the resistances at a proper
temperature.

The motor has six poles and is directly connected
to the car axle, which has a speed of 900 revolutions
per minute, the diameter of the car wheels being a
trifle over 4 feet. The rotor of the motor is mounted
directly on the axle, and is about 2 feet 6 inches in
diameter. The rotor carries the primary pressure
of from 1,150 to 1,850 volts, the current being con-
ducted through three collector rings, upon each of
which eight carbon brushes press, giving the necessary
contact. The slots of the rotor are well insulated
with mica, and wooden wedges are used to hold the
bar winding in place together with the usual wire
bands.

The stator winding is of the ordinary alternating
kind, 72 slots being used in the secondary and 96
slots being used in the primary, the motor having a
6-pole winding. The total weight of the car fully
equipped is 88 tons, being very close to that previously
calculated.

‘The Current Supplement.

The current SturpLEMENT, No. 1,362, is begun by an
article on Mexico, accompanied by a -number of illus-
trations. “The Bursting of Small Cast-Iron Fly-
wheels” describes some very ingenious eéexperiments
which were tried. “The Venom of Serpents and Anti-
Venomous Serum” is accompanied by a number of il-
lustrations. “Recent Science” is by Prince Kropotkin.
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On January 1 the new Japanese patent law went
into effect. Under this an inventor who has applied
for a patent in a foreign country will obtain prior-
ity as from the same date in the United Kingdom,
if, within twelve months, he files an application there.
He, however, loses the advantage that may be gained
by first applying for provisional protection only, as he
must at once file his complete specification.
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Profit in Patented Inventions.

A writer in The New York Sun considers a good
patent as valuable as a gold mine in its way. Patents
and gold mines resemble each other very much in one
respect; there are no infallible signs by which one
may recognize the bonanzas. No matter what the
prospectus may say, the mine must be worked before
its value may be known. No matter what the the-
ories of the inventor may be, the world’s market, and
not himself, must determine the value of his inven-
tion.

Some very large fortunes have been made out of
apparently trivial inventions. There is much luck in
the first place. But skill in handling the patent
counts for even more than luck. The little rubber
stopper with the wire attached to it, which is used
now on every beer bottle, is a good example of fine
business management in the handling of an appa-
rently trifling invention.

Often the inventor fails to realize the value of his
device. Everyone is familiar with the hook eyelet
now commonly used on boots and shoes. The man
who invented it could dispose of it only by selling the
complete title to his patent to a shoe company. Even
the shoe company did not fully appreciate the value
of the invention which they had acquired; for the
hook and eyelet was regarded as an eccentricity and
would require expensive machinery in its manufac-
ture. It is said that the inventor realized $600 for
his hook and eyelet; the profits to the manufacturers
were some hundreds of thousands per year.

Some inventions, says the writer, drag along for
years without getting to a paying stage, and then
suddenly make fdrtunes for their owners when the
patent is almost run out. The typewriter is an example
of this thing. The men who believed in it had many
reasons for giving up all hope of its ultimate success.
The man who had the general agency for the whole
South in 1877 sold only four machines in a year, three
of them in one town, Huntsville, Ala. It was not
until the most valuable part of the patents had ex-
pired that any one made any money on the typewriter.
Bell offered to sell a half interest in his telephone to
his next-door neighbor for $1,000, and the neighbor
laughed at the absurdity of paying such a price for an
interest in a freak scientific toy.

Speaking of Bell’s telephone, it is not generally
known that he came very near losing all his English
patent rights, and would have done so, but for a most
remarkable piece of luck. At the time of the tele-
phone’s invention Lord Kelvin was in this country,
and he took back with him to Scotland one of the
crude instruments which Bell had made, intending
to exhibit it to his college classes as an American
curiosity. At that time the transmitter had a spiral
spring on the upper side, and while the model was
knocking about among the scientist’s baggage in its
journey across the ocean this spring somehow got bent
upward. When Lord Kelvin came to give the promisetl
exhibition the thing would not work, because the spring
was bent up too much. It is almost impossible to
believe, but it is nevertheless a fact, that it never
occurred to the giant intellect of this great scientist
to press that spring down again, and he had to -apol-
ogize to his audience for the failure of the much ad-
vertised experiment. A publication before application
for a patent is a bar in England, and when the great
trial to settle the validity of the Bell patents came
up over there, it was sought to prove this previous
publication, and this lecture was a case in point, but
it was conclusively proved that there had been no
publication in this lecture, because the model would
not work. Had Lord Kelvin pressed down that little
spring and shown those Scotch laddies how the tele-
phone worked it would have cost the Bell company
many millions of dollars and made telephones very
cheap in England.

Most successful inventors are men who have been
brought up in connection with the business to which
their inventions are to be applied, or have at least
made themselves familiar with the laws governing the
processes which they seek to improve. There are
cases in which- inventors have discovered new laws or
new applications of old ones, especially in chemical
processes. The Bessemer converter is a familiar ex-
ample. The cyanide process of washing gold and the
manufacture of acetylene gas are others. Some in-
ventors have had courage enough to dispute the estab-
lished facts of science, as in the case of some recent
experiments in fog signaling, in which the inventor
used the principle denied by such eminent authorities
as Tyndall and Prof. Henry.

It is well known that there is very little money in

surface washing or placer mining for gold, and that )
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all the big profits are made out of long and patient
development of deep mines. The same is true of
patents. There is very little profit in inventions which
can be realized upon almost immediately. They
are mere surface washings. All the big things
have taken time and patience to bring to perfec-
tion, and any inventor who finds himself making
quick profits may be sure they will be short-lived,
although he may have a good thing while it lasts, like
the pigs-in-clover puzzle. Confidence, tenacity of pur-
pose, and capital are the requisites for building up big
fortunes on the foundation of a patent; the thing
itself must have intrinsic merit to begin with or it
must fail before long.

The simplest inventions are the best money-makers.
because to perfect complicated machines costs time
and money. A great many have ended with the orig-
inal conception, the inventor'having no ability to
handle detail so as to carry out the original idea in
a practical way. The Bessemer process of converting
steel is extremely simple, blowing hot air through the
molten metal. Just sit down and get out the drawings
for a machine which will carry out this idea, espe-
cially the arrangements for controlling the supply of
air that is admitted to the converter, and see how
soon you will find that the first idea is a small part
of the invention as a whole. The use of compressed
air as a motive power was understood and appreciated
thirty years ago, but no one could invent a governor
which would control it, although hundreds of patents
were taken out which professed to do so. The power
of the steam from a kettle was evident to Watt long
before he could devise a means of utilizing it. The
combination of the piston and the slide valve, which
looks so simple to us now, was not worked out in a day.

It is a common practice to speak contemptuously of
inventors on account of their exaggerated notions of
the value of their ideas. When the invention is ob-
viously a delusion this is quite natural, but it must
not be forgotten that without this infatuation for the
creatures of their brains inventors would be much
more easily discouraged than they are, and many of
the most valuable inventions might be lost. The tenac-
ity with which some of them cling to their ideas
until they finally force their adoption upon the world
almost amounts to inspiration. It seems born in some
men to fight harder for the children of their brains
than for their families, and it seems a pity that their
reward is not often greater than it is.

Novel Uses of Electricity.

An electrical steam boiler is the subject of an in-
vention patented by Charles E. Griffing, Hamilton,
Ohio. The boiler shell is wound with copper wire
which is suitably covered with an insulator. The
water-heads are secured at each end of the boiler and
are connected by pipes running the full length of the
boiler and provided with a series of minute perfora-
tions directed to the interior face of the boiler-shell.
Additional water-heads at each end of the boiler are
secured immediately within the previously mentioned
water-heads, and are connected by perforated pipes.
These additional water-heads are divided into three
separate compartments. A series of alternately ar-
ranged heating pipes is introduced between the water-
heads to connect the water-pipes or tubes. These heat-
ing pipes are provided with electrical ‘conductors,
suitably insulated from each other and from the pipe
in which they are inserted. The conductors in the sev-
eral heating pipes are connected in series and ar-
ranged to be disconnected separately for purposes of
repair. The insulation employed, although a non-
conductor of electricity, is an ample conductor of
heat. The first-named water-heads are connected with
the source of supply, ‘whereby the desired amount of
steam can be generated.

Mr. Elihu Thomson, who is well known for Rhis
numerous inventions, has devised an apparatus for
uniting the edges of metal sheets, which appa-
ratus is applicable to the joining of separate sheets
or plates of metal, or to the joining of two op-
posite edges of d single strip or sheet formed or
shaped so that its two edges will approximate. The
invention is particularly useful for the protection of
pipes by forming or rolling up a strip or skelp into
a cylindrical form, and in making a joint between
the longitudinal approximated edges. The invention
is carried out by approximating the edges to be joined,
preferably upturning them so that they are in contact
or nearly in contact. A strip of metal or wire, which
is adapted to be joined by welding to the . pieces to
be united, is laid along the line of the joint. An elec-
tric current is passed transversely through the wire
or strip into the joint and through the edges against
which the wire is laid, the volume being sufficient to
bring the wire and edges to the welding temperature,
Pressure is then applied to cause the edges of the wire
or strip to weld or unite in order to form one piece,
thus completing the joint. In forming a pipe, a strip
or piece of sheet metal is rolled up into the form of a
hollow cylinder with the edges meeting to produce a
seam. Into this seam or joint is laid a wire or thin
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strip of the same metal or other allied material, and
under the pressure of current-conveying contact-rolls,
the wire is flattened and pressed into this joint. The
union takes place under pressure and electric heating.
It is said that the parts are so homogeneously welded
together that the pipe is practically one piece.

INTERESTING NEW INVENTIONS.

EbpisoN’s NEwW PHoNOGRAPH.—Phonograph diaphragms
are usually placed under strain by the compensating
weight employed to cause the stylus to press upon the
wax and at the same time to accommodate any eccen-
tricities in the blank. These strains destroy much of
the sensitiveness of the diaphragm. Mr. Edison there-
fore employs a counteracting spring co-operating with

EDISON PHONOGRAPH-RECORDER.

the diaphragm. This spring counteracts the normal
strains to which the diaphragm may be subjected, and
which may be due either to the employment of the
usval compensating weight or to the direct engagement
of the recording device with the record. Our illustra-
tions represent a partial sectional - view through a
phonograph recorder employing a compensating weight,
and a bottom view of the improved recorder. The
spring is connected at one end with the weight and
at the other end by a link with the working end of the
lever-carrying stylus.

THILL-COUPLING.—A ball-bearing thill-coupling of an
improved form has been patented by Seth Bartholo-
mew, of Sturgis, Mich. The thill-iron has a threaded
aperture in which a steel ball fits. A screw-threaded
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BALL-BEARING THILL-IRON.

bolt has its inner end concave to fit the ball. By screw-
ing up the bolt from time to time, the ball is pressed in,
thus preventing rattling and providing a smooth, mov-
able pressure conducive to the uniform wear of the
parts in contact.

Pump O1L-CAN.—A can from which oil can be either
poured in the usual manner or driven out has been
devised for the use of engineers. Time is saved and
spilling and wasting of the oil is prevented. The can
is provided with a pump, the piston-rod of which is
pivotally connected with an operating-lever fulcrumed

COMBINED OIL-CAN AND PUMP.

on the handle of the can. A stout spring serves to
return the pump-piston automatically to its normal
position after operation. The pump-cylinder is con-
nected with a valve-casing comprising valve-chambers
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arranged to be closed by spring-pressed valves. A
pipe leads into the oil from the one valve-chamber,
and a second pipe leads to the spout. By actuating
the operating-lever the pump-piston on the up-stroke
will draw oil into the chamber, press back the first
valve, and permit the oil to flow into the pump-cylinder.
T'he next down-stroke of the piston will force the
oil past the second valve and down through the spout.
A spout-pipe of the usual pattern is also provided to
permit the oil to be poured out of the can.

Frasa Lamp.—In a flash-light
of recent invention, the flash
powder is held in a reservoir
from which charges are success-
ively drawn and blown into the
lamp frame. The lamp is,
furthermore, provided with sep-
arate burners that can be inter-
changeably connected with the
reservoir to vary the width of
the flame produced. The first of
these ends is attained by means
of a receiver into which the
powder is introduced from the
main reservoir by inverting the
lamp. To prevent the powder
from running out at the opposite
end of the receiver a hinged
cover is provided which can be
operated by means of an arm.
By employing an extension of
flattened tubular form to be fit-
ted over the outlet tube a longer
flow of powder and correspond-
ing increase in duration of the
flame are obtained.

GAS-ANALYZING APPARATUS.—AnN exceedingly rapid, as
well as a direct method of quantitatively analyzing gas
is the invention of C. C. Tutweiler, of Philadelphia, Pa.
His titration apparatus comprises a graduated burette

A NEW FLASH-
LAMP.

STREET GAS ANALYZER

provided with three-way valves located at the top and
at the bottom. By means of the top valve the burette
can be placed in communication with a tar arrester;
by means of the bottom valve the burette can be placed
in communication with a mercury-leveling bulb. A
stoppered graduated vessel is arranged to drop iodine
or other liquid into the burette. By properly manipula-
ting the valves and the mercury bulb, it is possible
to obtain in the burette a definite volume of gas meas-
ured at atmospheric pressure and under a negative
pressure. Small quantities of a standard iodine solu-
tion are dropped into the burette in measured quanti-
ties. The quantities so introduced are proportional to
the sulphureted hydrogen in the burette, or in other
words, in a measured volume of gas which it contains.

How the Welsbach Light Was Discovered.

While engaged in the spectroscopic examination of
the light emitted by incandescent erbia and other rare
earths Auer von Welsbach found that a small frag-
ment of the earths held on platinum wire did not give
sufficiently bright spectra. In order to increase the
available illuminating surface he adopted the plan of
impregnating pieces of cotton fabric with the salts of
the earth. When the cotton was subsequently burnt
out the residual oxides were found to be sufficiently
coherent for his purpose. Lanthanum oxide treated
in this way glowed so brilliantly as to suggest the
possibility of applying it to practical illuminating pur-
poses. Thus the idea of the ‘“incandescent mantle”
originated. But a mantle of lanthanum oxide was
found to disintegrate when exposed, owing to the ab-
sorption of moisture and carbon dioxide. This fact
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led to the use of other oxides, notably zirconia and
thoria, in admixture with the lanthana for the pur-
pose of imparting stability to the mantle. Auer
thought that such oxides must be so intimately
mixed as to form a ‘“molecular mixture.” Haitinger,
who assisted Auer, then discovered the value of small
proportions of ceria in improving the illuminating
power of the mantles.

So far the development of the invention had been
commercially unsuccessful; the fortunes of the com-
panies concerned were at a very low ebb. Auer again
turned his attention to the use of thoria, then a very
rare and costly substance. After fifty or sixty hours
the light, although originally improved, fell off until
it was no better than that of mantles made without
it. Then began investigation into the nature of thoria.
Crystallization methods were devised whereby it could
be prepared in a pure state quickly and in consider-
able quantities. Then the astonishing discovery was
made that the purer these thoria were the lower was
the illuminating power of the mantles, until finally
a point was reached at which the mantles had very
little illuminating power at all. A keen hunt for
the ‘light-exciting substance finally led to the dis-
covery that ceria, which persistently clings to thoria
and can be removed therefrom only with the greatest
difficulty, was the true light agent. Cerium solution
was now added gradually to a purified thorium solu-
tion, and at last the well-known thoria-ceria mixture,
giving the brilliant results of the present day, was
invented.

New DMagneltic Ore-Separators,

The idea of separating iron ore from the crushed
rock in which it is contained was first prominently
brought to the public attention by Thomas A. Edison.
Since his very elaborate experiments, other inventors
have entered the field. A Philadelphia inventor, Mar-
cus Ruthenburg, comes to the fore with a new magnetic
separator for ore. In the machines hitherto con-
structed, much of the magnetic force is expended in
bodily uplifting the particles of magnetizable material
from the gangue and sustaining the weight of the
particles during their progress through the machine
without other support than the stress of the mag-
netic field. Mr. Ruthenburg has devised a .magnetic
separator wherein the magnetizable portion of the
material treated is supported during the process of
its extraction from the gangue by means independent
of the magnetic field. As a result of this contrivance,
an economy of magnetic force by no means incon-
siderable is said to result.

Another Philadelphia inventor, Robert McKnight, has
devised an improvement in magnetic separators in
which the ore flows down an incline of considerable
extent over a belt passirig in front of a number of
stationary magnets. It has been found that in such
machines the particles of ore that cling to the belt
and are carried upward by it, move through varying
fields of force. If the belt be composed of a sheet of
magnetic material, or if it contains large sections of
the magnetic material, changes of polarity in this
wmaterial will disturb the attraction of the magnetic
particles to the belt and tend to dislodge them from
it. Moreover, if the belt be metallic, the difficulty of
moving it in front of the magnet is considerable. By
causing the belt or apron on which the ore flows and
on which the magnetic particles are collected to move
together, Mr. Knight believes that he obviates these
objections.

Phonographic Improvements,

Among the patents recently granted in the United
States are two which relate to novel methods of pro-
ducing and reproducing sound records, the inventors
of which, Emile Berliner and Gianni Bettini, are both
well known for their many experiments in the re-
production of sound.

Berliner’s invention is concerned with a new method-
of producing gramophonic records. The invention
consists in the method of forming a preliminary groove
in a gramophone disk and then superposing the sound
record upon this groove. It is claimed that any per-
son can make a sound record by means of this grooved
tablet without the use of other machinery than that
which he is already supposed to pcssess. The ordinary
gramophone is only a reproducing mnachine; but by
means of this invention it can be converted into a
recording machine.

Bettini's' invention is concerned with a very in-
genious method and apparatus for duplicating or mul-
tiplying master records. An ordinary microphone-
transmitter provided with a stylus is designed to fol-
low the sound-record line of the master-cylinder. This
transmitter is in circuit with a source of electricity.
The fluctuations of the current caused by.the vibra-
tions of the diaphragm of the transmitter are utilized
to effect corresponding movements in the parts carry-
ing the reproducing styli in contact with the cylin-
ders upon which the record of a master-cylinder
is to be duplicated. In other words, Bettini reproduces
his master-record telephonically.
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Brief Notes Concerning Patents,

A system of wireless telephony, invented by Nathan
Stubblefield, of Murray, Ky. was given a public
demonstration at that place on December 31 in the
presence of a number of the learned men of that
vicinity and prominent officials. The tests are re-
ported to have been very successful. The instruments
used are very similar to the ordinary telephone para-
phernalia and the communication is carried on through
the earth.

M. J. Dolphin, of New York city, the inventor of
a number of devices for use in the Post Office Depart-
ment, was in Washington recently arranging for the
introduction of some new machine for canceling
stamps on letters. He says the latest thing in this
line is an electrically-driven and thoroughly automatic
machine which handles between 40,000 and 50,000 let-
ters an hour. The size and shape of the package are
not considered at all, and one passes through the
machine the same as another, which is a new feature
in the operation of these machines. Another innova-
tion is that the stamper is arranged to strike the
stamp but once. In large letters heretofore there were
sometimes several impressions on the envelope.

Frank Israel, of Wichita, Kan., is the inventor of
a process of seed planting which he claims presents
great advantages over existing methods. He has in-
vented a machine which places seeds at regular inter-
vals along a tape of paper. These tapes are supplied
in any desired length, and by their use the seeds can
be planted at the right distance so that the best results
will be secured. He has also invented a machine
resembling a hand drill for placing these tapes in the
ground. This is an adjustable device by which the
ribbon of seeds can be placed at any desired depth.
The seeds and machines are about to be placed on the
market.

The attention of J. Hampden Dougherty, of the De-
partment of Gas, Electricity and Water of New York
city, has been called, in a letter from Mayor Low,
to a patent appliance for measuring the amount of
water flowing from a hydrant. This is especially
designed for the use of fire departments, and is said
to be of great value to the engineers, but such gages
have never been generally used in this country. This
particular invention is the design of E. S. Prentice, of
the London County Council, who is also a member of
the Institute of Civil Engineers. The device has been
in use in London for a number of years.

John E. Anger, the manager of the Electric Rail-
way, Tramway and Carriage Works, Ltd., of Preston,
Lancashire, England, was formerly a resident of Wil-
mington, Del., where he was employed by the Jackson
& Sharpe Company. He has been in England for a
number of years, and during that time he has in-
vented several devices which are in general use on
the street transportation lines of the larger cities
abroad. His latest effort is a means of automatically
taking up the slack which occurs in braking apparatus
due to the wear on the brake shoes. This has been
patented in this country as well as those of Europe.
It has been in successful operation on one of the
Liverpool lines for some time.

The Board of Public Improvements of the city of
St. Louis recently undertook to put the stamp of their
approval on some one design of street car fender to
be adopted as the standard for use in that city. In
a few days after the announcement the Board found
itself overwhelmed with models and inventors. The
deluge was so great that the Board was compelled to
recall the feature of the invitation to competitors
which provided that each design would be given a
trial, and only those which were the most promising
were put to the test. This greatly angered those who
were slighted and the Board got itself heartily dis-
liked by all the inventors of the city. The contest
resolved itself down to ten designs, which are now
being practically tried on the cars of the city, and
the one which seems to answer the purpose best will
be finally selected.

Experiments with the submerged bell as a means
of signaling for marine purposes have been going on
some time, and it is said that the idea has been
greatly improved since the first tests several months
ago. An 800-pound bell suspended from the barge
“Sea Bell” was struck with a force only equal to a
1-foot fall of a 50-pound pile driver, and the vibra-
tions made were clearly noticeable on board of the
“Ivernia,” which was in another part of the harbor
about a mile away. The clearness of the signals was
most startling, and a number of those present could
hardly be convinced that the vibrations of a bell rung
a mile away could pierce the thick skin of the steamer
and make themselves manifest with such remarkable
distinctness. The sounds were noticed by the men
on other boats in the harbor who were unacquainted
with the cause. This system is the joint invention
of the deceased Elisha Gray and Arthur J. Mundy, of
Boston, Mass. In the SciExTIFIC AMERICAN of Febru-
ary 2, 1901, will be found a very complete illustrated
article on the system written by Mr. Mundy himself.
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Legal Notes.

PresuMPTION AND EVIDENCE AS TO INVENTORSHIP.—The
United States Circuit Court of Appeals for the Seventh
Circuit has handed down a decision in the case of
the Barr Car Company vs. Chicago and Northwestern
Railway Company—a case which is rather remarkable
for the curious circumstances out of which it arose.
The suit was brought by the appellant as the assignee
of Lester J. Barr for the alleged infringement by the
appellee of letters patent for a ‘“coal and iron car.”
It seems that the railway company had employed a
certain George H. White in various capacities, and
that in 1881 he conceived the idea of a single-hopper,
double drop-bottom car designed to overcome grave ob-
jections in the cars then in use by the company. A
verified application for a patent was filed February
12, 1883, but was abandoned by White because the
claim finally allowed was so narrow that he deemed it
useless to pay the final fee. While White was em-
ployed by the railway company Barr entered his of-
fice as a draftsman. Barr claimed that between 1880
and 1883 he conceived the idea of the car for which
White filed an application; that he prepared both
specifications and drawings, signed them, and verified
them as a witness. Neither prior to their execution
nor thereafter until he left service under White did
he make any claim that he was the inventor of the
car, although White had publicly declared himself as
the inventor. Barr’s application for a patent was filed
January 6, 1886, and was finally allowed in a re-
stricted form. Barr explained his silence by reason
of certain unfortunate business ventures, which ne-
cessitated his coming to some arrangement with White
contrary to the rules of the company, whereby he
might pay off certain of his creditors. Because of this
fact he claimed that he did not suggest to White at
the time that he was the real inventor, fearing that
White might cause his discharge. When White left
the service of the Chicago and Northwestern Railway
Company Barr accompanied him.

The Court admitted that a patent raises a prima
facie presumption that the patentee is the first and
original inventor; but the fact that Barr had pre-
pared an application for the same invention for an-
other person and signed it as a witness overcomes
this presumption, and throws upon him the burden of
proof that White was not the inventor. The fact that
no claim was made by Barr until three years after
he had drawn up the specification and made the draw-
ings must tend to defeat his assertion; for such an
action is not that of a reasonable man. In the ab-
sence of active compulsion by White, who was his
superior, Barr’s statement that he feared the loss of
his position if he asserted his right to the invention
in the face of the claims of his superior is not entitled
to great weight. For the Court held it would be
carrying the rule of compulsion or duress a great
way and to a dangerous extent to hold that anyone
occupying a subordinate position is not to be bound
by his acts because of a fear of a possible loss of
employment.

THE WHITEHEAD TorRPEDO SUIT.—In the United States
Circuit Court for the Eastern District of New York
a suit was recently brought by the Howell Torpedo
Company against the E. W. Bliss Company, American
manufacturers of the Whitehead torpedo, for alleged
infringement of Letters Patent No. 311,325, issued to
Admiral John A. Howell, June 27, 1895, for ‘“certain
new and useful improvements in marine torpedoes.”
The question at issue was whether the Howell flywheel
was an anticipation of the Obry gyroscope. It seemed
undoubted to the Court that Admiral Howell was the
first person to suggest and use a rapidly-revolving fly-
wheel in a marine torpedo to preserve fixity of direc-
tion and to secure the torpedo against the influence
of deviating forces. The gist of Howell’s invention,
so far as the correcting of deviations in the course of
the torpedo is concerned, consists in so placing the
rotation axis of the flywheel as to obtain a resultant
axis of motion in the case of deviating forces acting
on the torpedo, ‘and in combining with the flywheel
thus placed certain steering mechanism brought into
action by the resultant motion, and arranged and auto-
matically operating to set up opposite deviating forces
which will counteract and neutralize the unusual ex-
traneous deviating forces. The Whitehead torpedo, on
the other hand, includes a gyroscope placed in the
torpedo with the axis of the flywheel parallel with
the longitudinal axis of the torpedo. The Court finds
that the system of steering in the Whitehead torpedo
is not only not dependent upon ‘“resultant motion,” but
becomes ineffectual in proportion as such motion
sceurs. The Whitehead steering gear depends upon
fixity of the axis and rings unaffected by an extrinsic
force; the Howell steering mechanism depends upon
the introduction of a higher force that destroys this
fixitv and produces an abnormal operation of the gyro-
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scope, cawsing the ring to change that status which
the revolution of the flywheel tends to produce. The
possibility of resultant motion is indispensable; its
occurrence in the torpedo is a detriment; in the
‘Whitehead it tends to baffle the operation of the steer-
ing gear; in the Howell the evil is turned to its own
correction. In the light of these differences the Court
dismissed the complaint, helding that the steering
mechanism used in the Whitehead torpedo shows a
meritorious advance in the art and that it may not
be considered as an infringement of Admiral Howell’s
invention.

TRADE-MARK INFRINGEMENT.—In an action brought
to restrain William A. Fors and Harry D. Dye from
using certain labels, upon the ground that they were
infringements upon those adopted by the plaintiffs,
William B. and Bernhard Volger, it appeared that the
plaintiffs had for nine years manufactured inking
pads and had adopted the word ‘“Excelsior” and a
descriptive label bearing the words “Excelsior Felt
Pads,” and that the product had become known to the
trade as the “Excelsior Pad,” that the defendants after
purchasing the Excelsior pads for nine years ‘“stopped
doing so and placed upon the market felt pads under
a label which was an excellent copy of that adopted
by the plaintiffs except for the word ‘Excelsior.”” By
the trial court, a decision was given for plaintiffs.
Judge Ingraham, in delivering the opinion of the
Court when the case came up for review by the Appel-
late Division of the Supreme Court of New York,
stated that there was not the slightest doubt but the
defendants by merely changing the word ‘“Excelsior”
to “Excellent” and adopting the remaining portion of
the label of the plaintiffs, were guilty of an infringe-
ment which was a fraud upon the public. The de-
fendants laid great stress upon the fact that there
was no name upon this label, implying that a person
could not acquire a valid claim upon a trade-mark
unless his name was a part of the trade-mark. This
novel proposition, the Court held, was entirely op-
posed to the principle upon which a trade-mark when
adopted becomes property which a court of equity will
protect.

INVENTION—EVIDENCE OF COMMERCIAL SUCCESS. —
Where, in the device of a patent, the departure from
former means is small, yet the change is important,
the doubt as to whether the inventive faculty has
been exercised is to be weighed in view of the fact
that the device in question has displaced others which
had previously been employed for analogous uses, and
this may decide the issue in favor of invention, es-
pecially where other inventors, of experience and skill
in the art, had unsuccessfully attempted to solve the
problem presented. Star Brass Works wvs. General
Electric Company, 111 Fed. Rep. (U. S.) 398.

GARBLED LETTER USED TO MisLEAD.—Complainant
published a letter announcing to the public that he
was engaged in writing a life of President McKinley,
and giving the name of the publisher. He further
stated .that there was being advertised another “Life
of McKinley,” purporting to have been written by him;
that in 1896 he had prepared a campaign publication
regarding the then Republican candidates for Presi-
dent and Vice-President, which he understood was
being changed and sold as his “Life of McKinley,”
but that he had not had anything to do with such
book since its first publication. Defendant, who was
publishing and selling still another book on the same
subject, issued a circular in which he copied that part
of complainant’s letter which denied his connection
with the second work mentioned therein, but omitted
the portion relating to complainant’s new work, and
added an endorsement, which, in connection with the
extract printed, was calculated to mislead the public
by inducing the belief that any book offered as com-
plainant’s was .fraudulent and not authentic. The
proofs showed that such circular in fact created the
confusion in regard to complainant’s book which it
was the purpose of his letter to prevent. Held—that
such circular was constructively fraudulent, even if
not so intended, and its promulgation caused an injury
to complainant, against which he was entitled to pro-
tection of injunction. Halstead et al. vs. Houston, 111
Fed. Rep. (U. S.) 376.

THE “ARGONAUT” AND HOLLAND SUBMARINE BOATS IN
CourRT.—Suit has been brought by the Electric Boat
Company, builders of Holland submarine boats, against
the Lake Torpedo Boat Company, designers and build-
ers of the “Argonaut,” a vessel designed for submarine
navigation and fitted with exterior driving wheels so
that it may crawl along the bottom. Damages to the
amount of $100,000 are claimed. The builders of
the Holland boat allege that their patented arrange-
ment of ballast tanks, storage batteries, and means for
controlling the direction of the vessel’s motion have
been infringed. The outcome of this suit will be
watched with interest.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

MECHANICAL MOVEMENT.—EDWARD A.
MAINGUET, Evangeline, La. The invention is
an improvement in mechanism which is pre-
ferably adapted for operating the cutter-bar
of a mower or reaper, but which is also cap-
able of general application and use whenever
it ‘is desired to transmit motion to a recipro-
cating part by means of an endless belt. A
rocking-lever is arranged to operate in a plane
between the runs of the belt; and a bar is
held to the belt and deflected thence inwardly
and engaged with the lever. Thus the lever
is operated by the movement of the belt.

Engineering Improvements.

GENERATING MOTIVE POWER.—RU-
DOLPH STENERSEN, Brooklyn, New York city.
Mr. Stenersen has devised improvements in
generating motive power whereby explosive
charges are successively exploded in an ex-
plosion-chamber connected with a pressure
storage-chamber, to store the force of the ex-
plosion in the storage-chamber, and to utilize
the pressure obtained for driving machinery.

IGNITER FOR EXPLOSIVE-ENGINES.—
Jou~n T. Mercavnre, Quincy, Pa. The igniter
comprises an electrical circuit provided with
separable contacts for producing sparks. A
rocking-shaft actuates one of the contacts.
Rigidly mounted on the rocking-shaft is a lug,
provided with an anvilface. A spring-driven
hammer is loosely mounted upon the rocking-
shaft, and is free to strike the anvil-face. A
rocking-lever, loosely journaled on the rock-
ing-shaft, has a catch for engaging the ham-
mer, which catch is released by a movable
arm. Since the adjusting-lever can be used
so as to govern the period when the spark is
made relatively to the position of the main
shaft, the spark can be made at any desired
point within reasonable limits relatively to
the stroke of the engine.

Electrical Apparatus.

INSULATING-CONDUIT FOR CONDUCT-
ORS OF ELECTRICAL TRAMWAYS.—PavL
C. SEGuYy, Rue de la IIéva, 9, Paris, France.
The invention relates to a system of insula-
tion for electrical-tramway conductors, where-
by danger to the foot passenger is avoided. as
well as to vehicles. The insulator comprises
a block of insulating material having a channel
formed therein. for the conductor. The block

is provided with means for the escape of water |

from the channel. A block arranged below
the insulating-block forms a channel for the
water.

Hydraulics.

TANK.—GEORGE BECKING, 12th Street and
C. 8. R.R.,, Chattanooga, Tenn. The invention
is an improvement in water-closet tanks and
other reservoirs and provides devices for secur-
ing operation of the flushing-valve after filling.
Means are likewise provided for preventing the
overflow of the tank in case the devices for
automatically controlling the supply should be-
come inoperative.

WATER-JOINT.—MATTHIAS GARVEY. Crown
Point, N. Y. Heretofore great difficulty has
been experienced in connecting the water-pipe
with the drill-rod, since the drill-rod must
turn continuously and the water-pipe remains
stationary. Owing to the necessary move-
ment of the parts, it has been found very diffi-
cult to pack the connection between these two
elements. To overcome these objections Mr.
Garvey has devised a water-joint comprising
a thimble through which the pipe passes, the
thimble having a counter-bar to form a cavity.
Into the cavity a cap is screwed. A packing
is carried fast on the water-pipe and is situ-
ated within the cavity. Ball-bearings are
placed between the packing and the cap.

FAUCET AND VALVE.—EDpWARD A. POHL-
MAN, Manhattan, New York City. In this con-
struction, the valve-seat is conical and is re-
movable from the barrel or casing of the valve.

The valve itself is spring-controlled, and is
fitted to the conical seat. The construction is
such that concussion or hammering is pre-

vented. A bonnet for the valve-casing serves
as a fulerum for the lever which operates the
valve.

Mechanical Devices.

CINEMATOGRAPHIC APPARATUS.—AU-
GUSTUS ROSENBERG, 12 Southampton Row, Lon-
don, England. The direction of motion of the
film is automatically and instantaneously re-
versed (without reversing the direction of mo-
tion of the motor or handle) when the film
has been traversed in the one direction and
the position of the lens barrel is altered
automatically and coincidentally with the
change of direction of motion of the film.
Hence the film is exposed to the extent of only
one-half of its width when running in the one
direction and to the extent of the other half
when running in the other direction.

CLUTCH.—CHRISTIAN JoHuNSTON, Elgin, TII.
This clutch, especially designed for use in
winding up springs in motors and other in-
‘struments requiring winding up and braking,
is arranged to turn the shaft on a forward
motion and release or brake the shaft on a
return-stroke. Two clutch members are em-
ployed, of which one is secured to the shaft
and the other mounted to rotate loosely and

concentrically on the shaft. The two members
are locked together with a swiveling connec-
tion that precludes lateral separation. One of
the members has flat faces on which are
mounted loosely balls or rolls pressed on by
springs, so as to insure the contact of the rolls
or balls with the rims.

DRIVING-GEAR FOR BELTED MA-
CHINES.—FRrANK FRrIGERIO, White Haven, Pa.
The object of the invention is to provide an
improved driving-gear for spinning-machines,
arranged to permit proper adjusting and tight-
ening of both runs of the driving-belt to in-
sure a uniform rate of speed for the spindles
to be driven. The invention is applicable not
only to spinning-machines, but to any machine
driven by belt, rope, or cable.

HORIZONTAL BORING-MACHINE. — DE-
FIANCE MACHINE WOoRKS, Defiance, Ohio. This
machine is the latest design of Mr. George
A. Ensign, one of the most fertile inventors of
woodworking machinery. The horizontal
boring-machine is an improved -construction,
and is arranged to insure a regular and uni-
form feed to produce smooth and true holes
without the employment of skilled labor or
without any effort on the part of the attendant
of the machine.

Wools and Apparatus tor Special
Purposes.

PENCIL-SHARPENER.—AMo0s T. Fox, Ta-
coma, Wash. The pencil-sharpener is oper-
ated like a pair of scissors. A long or a short
point can be produced quickly and conveniently
without breaking the lead .or soiling the hands.
The device comprises pivotally-connected body
members, a pivoted pencil receptacle, and an
adjustable knife adapted to enter and to have
movement in the pencil receptacle.

SLIDE LOOP-CLIP. IsaiAc GOURES, Man-
hattan, New York city. The clip is intended
to hold a strap or loop as adjusted on a belt
of elastic webbing. The device is simple in
construction and serves to prevent the loop or
strap from sliding along the web. The clip
is furthermore so designed that it will not
cut into the web or soil it.

CASING HEAD FOR OIL WELLS.—JoHN
W. FrYE, Station So. Side, Oil City, Pa. Some-
times a derrick is blown down, with the re-
sult that the tubing is broken and the lower
section drops down into the wells. To recover
such a section involves much time and trouble.
Mr. Frye makes the tubing which extends
down into the well separate from the stand-
pipe rising into the derrick and provides a
special construction of casing head, which holds
the tubing in a suspended position and at the
same time connects the tubing and stand-pipe
with a closed joint, thereby permitting a con-
tinuous flow of oil upwardly without waste.

Vehicles and Their Accessories.

DRAG.—MARTIN LEATHERMAN, Garden City,
Minn. The invention is especially adapted to
wagons and sleighs to prevent them from run-
ning down inclines covered with ice or snow.
The drag is adapted to be applied to the
vehicle under the wheel or runner, and to sup-
port it on the ground, the engagement of the
drag with the ground holding the vehicle back
sufliciently to prevent its crowding the team.

Miscellaneous Inventions.

NON-REMOVABLE BUNG.—CONRAD ZWICK-
EL and LEo P. GrRuNBAUM, Boise, Idaho. This
bung for wooden receptacles for malt or other
liquors is non-removable without its destruc-
tion after it has been driven into the bung-
hole. Hence the adulteration of a choice brand
of liquor is prevented or exposed by the nec-
essary substitution of a differently constructed
bung.

NECKWEAR.—JENNEY A. TURNER, Norfolk,
Va. The inventor has devised a stock-tie which
has a body to be wrapped around the neck,
an extension at one end of the body, and two
tie ribbons at the other end of the body, these
tie ribbons being each capable of half-en-
circling the neck and of being tied together.
The tie sets well and attractively on the
neck.

FOLDING TABLE.— Sryox M. SNOOEK,
Scranton, PPa. The present invention is a new
and improved folding table arranged to be very
firm when set up, and adapted to permit the
user conveniently to fold and store it in a
small space. The table is intended primarily
for ironing, although it may be used for other
purposes.

MATCH-BOX.—CAESAR ScHAER, Superior,
Neb. The box is useful for carrying matches
or snuff. The manner of opening the box
is kept a secret by the user. A device is in-
cluded in the construction which has every ap-
pearance of being the real means of opening
the box, but which carries a pin to pierce the
finger of the person who presses it.

PEN-HOLDER. — CHARLES W. BARKLEY,
Seward, Neb. This invention relates to a pen-
holder of such construction that the pen can
be held conveniently; and yet, when it is de-
sired to do so, the pen can be ejected without
the necessity of applying one’s fingers to it.

NON-REFILLABLE BOTTLE.—JoHN S.
BroMHEAD, Brooklyn., New York city. This

non-refillable bottle is designed to contain
Worcestershire sauce, catsup, or any semi-
liquid. The peculiar means for preventing

the refilling dre as simple as they are ingeni-
ous.

HOOF-PAD.—JoHN CAMPBELL, Manhattan,
New York city. The hoof-pad is to be used
conjointly with a horseshoe and serves to fur-
nish a cushion which bears the force of the
blow of the hoof on the ground. The pad is
provided with an air-chamber running continu-
ously around the length of the pad and having
an opening into the atmosphere.

NON-REFILLABLE BOTTLE.—WiLLiaM C.
LEAK, San Antonio, Tex. The non-refillable
bottle is of such construction that the liquid
is prevented from being poured back into the
bottle by a check, seated on the lower part of
the neck and controlled by a plunger, which
when the bottle is turned into upright position
enables the check to move from its seat, thus
permitting the liquid to run out of the bottle.

POST-SECURING DEVICE.—WILLIAM NEW-
MAN, Alexandria, So. Dak. This device is in-
tended for use on posts, stakes, and piles to
prevent them from splitting while they are
being driven in the earth. The simple con-
struction provided can be readily applied to
the post and will adapt itself to the cross sec-
tional shape, and can be tightened to bind the
post so that it will not split.

COCK FOR GAS-FIXTURES.—JaMES D.
STrRGIS, Chicago, Ill. The cock completely
cuts off the flow of gas to the burner when the
cock-plug is turned in one direction until its
rotation is arrested by a stop. A graduated
but diminished flow to the burner is permitted
when the plug is turned oppositely until ar-
rested by another stop. The full flow of the
gas is obtained when the plug is adjusted so
as to locate projections between the stops on
the body of the burner.

HORIZONTAL SWING.—CHARLES A,
SCHINDLER, Jr., West Hoboken, N. J. Mr.
Schindler has provided a new and improved
horizontal swing, which in construction is
simple and durable, and which is arranged to
insure an easy turning of the rope-supporting
frame, by reason of an ingenious ball-bearing
arrangement at the pivot portion of the swing.

WHEEL ATTACIIMENT FOR CHILDREN'S
HIGH CHAIRS.—Isaac ‘M. CrLARK, Lompoc,
Cal. Mr. Clark has provided the rear legs of
a child’s high-chair with wheels supported
upon ‘novel clamps. The clamps are readily
attachable. When in place the clamps serve
to prevent the restless movement of the child
from tipping over the chair. The attachment,
however, serves not only to prevent rearward
tipping, but also for moving the chair in any
direction.

NECKTIE 1IOLDER.-—ZaLAL GrzIK, Man-
hattan, New York City. The inventor has de-
vised an improvement in means for holding

four-in-hand neckties in connection with a
button and turn-down collar. The tie is suit-
ably held without passing it around the collar.
A clip of novel construction is provided which
serves not only as a convenient attachment be-
tween the tie-shield and the collar-button, but
also to strengthen the central portion of the
shield, where it is most likely to break.

Designs.

SHINGLE.—GEORGE F. MurDOCK, Wellsville,
Ohio. The leading feature of this design is to
be found im the shield-like formation of one
end portion.

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

NEW BOOKS, ETC.

PracricaL DieTeErics. Food Value of Meat.
By W. R. C. Latson, M.D. 16mo. Pp.
72. Price 50 cents.

The matter of meat eating is becoming an
important subject of consideration, and in this
manual Dr. Latson shows quite clearly that
all the fatty elements found in meat can be
obtained by the use of other products, as
cereals, nuts, vegetables, fruits, etc, avoiding
the use of foods that are likely to be unhealth-
ful.

Our FERNS IN THEIR HAUNTS. A Guide to
All the Native Species. By Willard
Nelson Clute. Illustrated by William
Walworth Stilson. New York: F.
A. Stokes Company. 1901. 12mo.

*  Pp. 332. Price $2.15.

The author has paid special attention to the
haunts, habits, uses, folk-lore, structure,
growth, abundant distribution and varieties of
ferns, covering a greater range and covering
more species than are mentioned in any other
similar work. Every common or English name
is given, together with the scientific names of
both the old and the new nomenclatures, with
a discussion of the origin and application of
these names. It contains a most valuable
illustrated key to the families. The illustrator
has supplied more than 200 beautiful illustra-
tions, in color, in wash and in pen-and-ink.
It is a deiightful book.

ELECTRICAL CATECHISM. An Introductory
Treatise on Electricity and Its Uses.

By C :orge T. Shepardson, M.E.,, New
York: American Electrician Com-
pany. 1901. 8vo. Pp. 403. Price $2.
The wolii here presented is a revision and
enlargement of the Electrical Catechism which
was first published in Electrical Industries and
continued in the American Electrician. It is
designed to answer the numerous questions
that continually come up in the houses of
those who come in contact with any applica-

tion of electricity. The topics are selected
from personal questions and letters, and from
the queries noted in electrical papers, these
being supplemented by others intended to pre-
pare the way and to make the treatment more
consecutive and comprehensive. The result is
a book of great value for all students of elec-
trical engineering. It is a mine of valuable
material.

PrimIiTivE MAN. By D. N. Hoernes. Lon-
don: J. M. Dent & Co. New York:
Macmillan Co. 1901. 16mo. Pp.

135. Price 40 cents.
One of the admirable little Temple series,
which is well adapted to give the reader an
idea of the principles of anthropology.

A HISTORY OF THE PRECIOUS METALS FROM
THE EARLIEST TIMES TO THE PRESENT.
By Alexander Del Mar, M.E. New
York: Cambridge Encylcopedia. 1902.
8vo. Pp. 480. Price $3.

The present work is based on a previous
edition published in 1879. The arrangement of
the first work was by epochs. The present ar-
rangement is by countries, involving an en-
tire rewriting and revision of the work by the
author. Its scope is very broad, and the
bibliography which the author cites is most
imposing. The amount of valuable information
relative to the precious metals of all countries
is really remarkable. It is a most beautiful
book.

CONTRIBUTIONS TO MINERALOGY AND PETROG-
RAPHY. From the Laboratories of the
Sheffield Scientific School of Yale.
University. Edited by S. L. Penfield
and L. V. Pirsson. New York:
Charles Scribner’s Sons. 1901. 8vo.
Pp. 842. Price $4.

This volume comprises a series of reprints
of some of the most important of the papers
containing the researches made in the chem-
ical, mineralogical and petrographical labor-
atories at Yale. In the lines of mineralo;y,
and petrography, it is believed that gathered
from foreign scattered sources and put- into-
this compact form they will prove a useful
addition to the literature of these closely
allied sciences. The first editor is responsible
for the mineralogical portion, and the second
for the petrographical part. The work is of
great value and a monument of patient and
careful research.

3,500 QUESTIONS ON MEDICAL SUBJECTS AR-
RANGED FOR SELF-ExaMinaTION. Phila-
delphia: P. Blakiston’s Son & Co.
1901. 32mo. Pp. 217. Price 10 cents.

It would appear that any one who could

1answer the 3,500 questions proposed in this
quizbook ought to be given a degree of M.D.
on the spot. It is an excellent little work
which can be commended to every medical
student, and it will also assist the practitioner
in brushing wp his rusty points. The right-
hand page is left blank for memoranda.

A HANDBOOK FOR APPRENTICE MACHINISTS.
By Oscar J. Beale. Providence, R. I.:
Brown & Sharp Manufacturing Com-
pany. 1901. 16mo. Pp. 141. Price
50 cents.

This book is for learners in the use of ma-
chine tools. and is the outgrowth of the needs
of the company referred to above in the in-
structing of apprentices. It was felt' there
| was too much uncertainty in depending upon
!01‘a1 instruction to impart the information in
. some details, which every apprentice is en-
!titled to receive. An experimental edition of
| this book has been printed and has proved use-
ful. The present edition is carefully revised
. and enlarged with the hope that it will be still
'more useful. Various subjects, such as cen-
}tering, turning, drilling, tapping, etc., are
itreated. as well as pulley speeds, gear speeds,
chain gears for screw-cutting, the reading of
drawings and kindred subjects.

| GEOMETRIC EXERCISES IN PAPER FOLDING.
By T. Sandara Row. Edited and re-
vised by Profs. Beman and Smith.

Chicago: The Open Court Publish-
ing Company. 1901. 12mo. Pp. 148.
Price $1.

An examination of Sandara Row’s geometri-
cal exercises in paper folding convinces the
editors of its undoubted merits and of its
value to American teachers and students of
geometry. The exercises do not require mathe-
matical instruments, and an envelope of se-
lected papers accompanies each volume.

GESCHICHTEN VON DEUTSCHEN STAEDTEN.
By Prof. Menco Stern. New York:
American Book Companv. 1902. 12mo.
Pp 420. Illustrated with Map of Ger-
many and 14 engravings.

Encouraged by the success of his earlier book,

* Geschichten vom Rhein,” Prof. Stern has writ-

ten another volume of short stories of interestiny

German cities and towns. These legends and tales

of the founding and history of well-known places

serve to fix them in one’s memory, and to give
each a distinct individuality. The stories are told
in a simple, terse style, showing considerable liter-
ary merit, and will be found most interesting
reading, not only by the student with a slight
knowledge of German, but also by anyone thor-
oughly conversant with it. ‘To a person about to
take a trip through Germany these legends will
furnish a pleasant introduction to its many fine

:cities and often suggest places of interest to be

seen when visiting them. The book is excetlently

*primed in clear German type and is furnished

with a complete vocabulary.
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Business and Personai {Uants.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 1994.—For manufacturers of paste-
mixing machinery.

** U. 8.” Metal Polish.
Inquiry No. 1995.—For dealers in titanium steel
points.

Indianapolis. Samples free.

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

Inquiry No. 1996.—For manufacturers of brass
ornawents for cabinet workers.

Stencil Machines.—A. J. Bradley, 101 Beekman St. N.Y.

Inquiry No. 1997.—For magnifying lenses 2l x
116, tocus 3% inches.

For bridge erecting engines. J. S. Mundy, Newark, N. J.

Inquiry No. 1998.—For a machine for weaving
wire tabrics for the tops of spring mattiresses.

Sheet metal stamping and light manufacturing. Kor-
ske | Motor Co., Anderson, Ind.

Tnquiry No. 1999.—For a second-hand 30 or 36-
inch lathe.

Glass paper-weights for advertising. Write for prices.
Lobmiller Co., Wellsburg, . Va.

Inquiry No. 2000.-For manufacturers of pulver-
izers or disintegrators.

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

Inquiry No. 22001.—For manufacturers of engine
castings.

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

Inquiry Neo. 2002.—For makers of air compres-
sors.

Write St.

FOR SALE.—A perfect sad iron, just patented.
Michael Joyce, Box 174, Salt Lake City, Utah.

Inquiry No. 2003.—For makers of small magnetic
clutcues.

For sheet metal stampings and novelties try Standard
Stamping Co., Seventh and Hudson, Buffalo, N. Y.

Inquiry No. 2004.—For manufacturers of small
stamping outfits.

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

Inquiry No. 2005.—For makers of gasoline engine
castings for marine use.

Are you looking for anything in bent woodwork ?
Write Tucker Bicycle Woodwork Co., Urbana, Ohio.

Inquiry No. 2006.—For manufacturers of nickel-
plated or German silver wire.

Manvfacturers of the handsomest postal scale in the
wor.d. cheap. C. W. Novelty Co., Wailingford, Conn.

Ing.iry Neo. 2007.-For gong-shaped metal bells
for musical work.

Machine Work of every description. Jobbing and re-
pairing. The Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 2008.—For manufacturers of hydrau-
lic dredges and dredging machinery.

Manufacturers of patent articles, dies, stamping
tools. light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

Inquiry No. 2009.—For the address of the manu-
facturers of the ** O. K.” batteries.

Designers and builders of automatic and special
machines of all kinds. Inventions perfected. The W.
A. Wilson Machine Company, Rochester, N. Y.

Inquiry No. 2010.—For parties making artificial
teeth for papier maché animals’ heads.

FOR SALE.—Patent potato gatherer, 683,737,
H. W. Kikmeier, Manning, Carroll County, Iowa.

August

Inquiry No. 2011.—For manufacturers of auto-
mobiles ot 6, 8 or 10 seating capacity.

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

Inquiry No. 2012.—For makers of 1-inch pipe dies,
with 14 threads to the inch.

‘W ANTED.—Makers of bicycleroad propeller, rowing
motion. Louis C. Lindeman, 18 Broadway, New York.

Inquiry No. 2013.—For a telescope of about 3
inches.

EXPERIMENTAL MACHINE SHOP.—We are not using
our shops at present. Well equipped with lathes shaper,
woodworking machinery, etc. Wiil rent use and power
very low. Kine place for automobile work. Billings
Clapp Co., Boston, Mass.

Inquiry No. 2014.—For manufacturers of knock-
down barrels.

Someone in need of ad. manager, can secure services
of man who will demonstrate is ability to advertise
your business in a striking way. Originality of ideus,
success of methods, knowledge of periodicals are his
recommendations. J. H. B., Box 773, N. Y.

Tnquiry No. 2015.—For
paper bags.

FOR SALE.—The patent of a new machinists’ tool,
either outright or onroyalty. L. Williams, Johnstown,
Pa,

Ingquiry No. 2016.—For new or second-hand ani-
mals for a merry-go-round.

machines for making

nquiry No. 2017.—For parties to weave belts of

cotton cloth 12 inches wide.

Inquiry No. 2018.—For colored glass and lead

"used in making fancy glass windows.

“Inquiry No. 2019.—For tools and material for

“+.making canvas gloves and mittens.

Inquiry No. 2020.—For plans, etc., of amusement
schemes, such as roller casters, shoot the chutes, etc.

Tnquiry No. 2021.—For dealers in Mannesmann
tubing and bottles.

Inquiry No. 2022.—For the manufacturers of
centritugal machines for the clarifying of beer and
wine.

Iuquiry Neo. 2023.—For drills for boring rocky
80il, to bring up the 80il for examination.

Inquiry No. 2024.—For nickel steel used in spark-
ing points for gasoline engines.

Inquiry No. 2025.—For machinery for grinding,
sepa.mtmg and refining graphite.

Inquiry No. 2026.—For attachments for bicycles
to be run on a railroad.

Tonquiry No. 2027 .—For manufacturers of vacuum
pans and pumps,

Inquiry No. 2028.-For a machine which can
bend or form angle or tee iron used for scrolls or vari-
ous sheet iron work.

Inquiry Neo. 2029.—For a plant for burning gar-
bage.

Inquiry No. 2030.—For machinery for making

macaroni.

Inquiry No. 2031.—For makers of turbine water
wheels. .

Inquiry No. 2032.—For air receivers 15 inches dia-
meter by 15 feet long, to stand 500 pounds pressure to
the square inch.

Inquiry No. 2033.—For makers of German enamel
heating stoves in which the tire is made at the top.

Inquiry No. 2034.—For manufacturers of gages
calipers, dividers, etc., for machinists’ use.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lIssued
for the Week Ending
January 28, 1902,
AND EACH BEARING THAT DATE.
|See note at end of list about copies of these patents.

Advertisement displaying apparatus, H. W.

ChiNDery ....evevevuenenenaeenenennnens 691,840
Aerating wort and improving the quality

of yeast, apparatus for, Wallerstein

& Freund.........cccieeiiiiieninnenns 692,170
Air and explosive engine, combined, R. Lun-

dell ittt 691,788
Alloy, G. W. GeSner-........««.. 692,198
Automobile seat, O. F. Persson..... 691,807
Axle box, car, J. W. Stephenson 692,086
Axle for automobiles or other power ve-

hicles, D. M. Little................... 691,908
Axle gage, W. Angle.............. 691,999
Axle spindle  cutter, S. Davis 691,845
Axle wrench, G. P. Hall.... .. 691,856
Bale of hay, etc., G. A. Lowry.. ... 691,954
Bales containing wool, ete., fast g for

hoop irons for securing, G. R. Robin-

.................................. 691,915
Bales of fibrous or other materials, forming,

G. LOWEY .o iiniin i iieniiannnnns 691,953
Barker, pneumatic, Kline & Keller........ 692,184
Barley bearer and cereal polisher, M. Han-

TS P 692,011
Bearing, ball, F. Hansen.........c.cceeveea. 692,135
Bearing, roller, W. N. & W. N. Whiteley,

L N 691,922
Bed, couch, Hutchinson & Lelghton . 692,140
Bell alarm, A. G. Nelson. .. 691,961
Bell, door, H. L. Washburn . 692,221
Belt, electromedical, S. J. Spalding........ 691,820
Belts, adjustable coupling for sewing ma-

chine or other round, D. H. Abney

691,884, 691,885
Bicycle handle bar, W. N. & W. N. White-

S I 691,830

Bicycle luggage carrier, A. G. Jackson.... 691,864
Bicycle propulsion, W. T. Johnson...... .. 691,906
Binder, H. Dade................. .. 691,844
Binder reel, foldmg, H. W. Glascock . 691,901
Bleaching keir, J. C. Tyms........ccuueun. 692,091
Boiler. See Steam boiler.
Boiler fuel controller, steam, H. K. Clover. 692,192
Bolt, A. HayeS.....covevevenenns 691,765
Beokbinding, J. F. Swanney .. 691,983
1 Bottle, non-refillable, A. C. C. Liardet. .. 692,205
Bottle stopper, J. A. Moller, Jr............ 692,058
Box making machine, automatic, Clark &

MAYEE o ttvvnneenneeseeonnneecannannnn 692,180
Brake, J. D. Edwards................. .. 691, ’848
Brake shoe, C. J. Gulden.. .. 691,938
Brick mold, J. Creager........ . 692,006
Bridge, suspension, N. H. Sturg: 691,982
Buggy step, J. G. Rehkopf... 691,872
Building support, M. H. Callah 692,179
Bustle and hip extension, M. E. Wetherell.. 692,095
Button, metallic garment, G. J. Capewell... 691,743
Buttonhole cutter, P. Olsen................. 692,027
Cabinet, carton spice, A. N. Warren... 691,990
Calendering machine, M. J. Whitlock.... 691,923
Can loading device, milk, I'. E. Tichenor. 691,825
Can opener, P. E. Law........oovvnvnnn. 691,867
Can or bottle opener, B. R. Bacon..... 692,045
Canopy for tricycles, etc., B. J. Olding. 691,964
Car brake, street, R. Bischoff......... 692,046
Car coupling, C. A. McKerahan 692,063
Car door, grain, J. Flesher... 691,756
Car draft rigging, railway, D. C. 692,074
Car, dumping, J. D. Shanahan 691,814
Car fender, W. F. Weiss................ 691,829
Car record device, J. R. Cavanagh, et al 692,116
Car seat, H. 8. Hale............o..ue. 692,133
Car spring, pneumati¢, P. Herpolsheime 691,862
car step, folding, A. D. 691,895
Cars, compensating gear wheel for motor, G.

BUIZEr . tiiiiiiiiiiiiiiinnnrnanennenns 692,177
Cars on overhead electric railways, means for

regulating speed of, H. M. Harding..... 692,136
Caramel cutting and wrapping maclnne

Y. Armstrong.......... . 691,737

Carbureter, K. I.. Martenette. 691,955
Card clothing, L. C. Schneider.............. 691,916
Card punching machine, Jacquard, V. Royle. 691,973
Carpet, woven pile, W. Benham............ 91,889
Cartridge shell, Lammadin & Stone 692,154
Cash box, Knehans & Puschel........ . 692,151
Cask handling device, I'. L. Lumbert 692 206
Chair. See Hand propelled chair.
Checkrein holder, W. Gates................ 692,132
Checkrein hook, G. W. Begole.... . 691,836
Chuck, magnetie, 0. S. Walker. 691,828
Chuck, rock drill, W. Terry... . 691,985
Churn, J. S. Fitzhugh.. . 692,182
Cigar holder, L. Muller .. 692,025
Clevis, B. Gotter................. . 691,902
Clock, G. W. Adams..... 691,887
Clock, electric, F. Frick....c.c.vvuuiiiuaa. 92,054
Clutch for drilling machinery, J. W. Iries.. 692,130
Clutch, friction, J. A. Smith............... 691,817
Coasting and brake mechanism, G. J. Gas-

LONBUAY «evvveeennnnrennnnnennneennnnnn 692,131
Coherer, H. Shoemaker............ .. 691,815
Coin card or mailer, L. R. Lindley .. 691,950
[ Coin controlled apparatus, J. H. Champ . 691,746
Collar, S. W. Woodbury....... . 692,098
Collating machine, T. C. Dextel .. 691,933
Color holder, S. A. White....... . 692,040
Comb, E. B. Kingman........ccoevevueunnnns

Comb and -brush, combined, E. T. Robinson. 691, 8 3

Commutator, electrical, L. Batault

Commutator forming apparatus, A. F. Petch. 691,869
Compasses, beam, G. Tucker................ 691,827
Condenser or exhaust tube for steam engines,

A.P. & H. Smith..........ooiivinan, 691,978
Controlling device, W. H. Paine... . 691,968

Conveying apparatus, T. S. Miller.
Cooling eoil and tank, J. Levey...
Cooling or refrigerating apparatus,

gretti ... i i i i e
Cord or rope making machine, T. W. Norman
Corn drill and manure distributer, combined,

.. 691,911
. 691,786

692,044
691,798

C. M. Wells ..............iiiiiinnnnns 692,222
Corn husker, W. H. Stoner................. 692,088
Cotton, machine for handling lint, P. Kolb.. 691,865
Culvert, metallic, Walcott and Ma Girl...... 691 926
Curb and gutter, combined, S. B. Morss.... 691 7

Curling tongs, etc., heater for, W. H. Stimp-

£T0) ¥ . 692,037
Current motor, alternating, D. E. . 692,121
Curtain fixture, C. A. Obenchain........... 691,799
Cutter head, S. M. Langston...... 692,155
Cutting machine, O. Zucker. 691,883
Cycle, A. Sharp............. 692,078
Cycle, water, S. R. Perry. 691,805
Damper, J. W. Anderson............. 691,736
Dental engine handpiece, I'. W. Dean .. 691,753
Dental instrument, W. E. Harper.......... 691,763
Directory or indicator for, offices, register-

ing, E. & F. E. Walker................ 691,989
Display cabinet, A. M. Owens 691,800
Door bolt, I. Pilling......... 691,870
Door fastener, screen, W. B. C 692,119
Douche bench, T. F. McCullough . _692 061
Dough for bread, making, W. .

COIDY « vttt i it 691,749
Draft equalizer, G. A. F. Labudde, Jr..... 691,785

Draft rigging, L. A. Hoerr
Draw bar and coupling, J. E. Liddle...
Draw bar mountlng device, A. Kipp
Dredger excavating mechanism, R. H.
tlethwaite ........cooviiiiiiiiiiennnn..
Dressing, bar, A. L. Eaton
Drill. See Corn drill.
Dust pan and broom holder, combined, J. H.
Ormsby ...vvnniiiiiiiiiiiiiiiiiie
Dye and making same, black sulphur, Abel
& KalKOW euvvviennnininnneennnneennns
Eaves trough, J. C. Carr
Educationa appliance, C. Kolsharn
Electric carriers, reversing device for over-
head, A. S. Clift.........cooiviiiiii.
Electric conductor and resistance support, H
W. Leonard.......ooveeeeneenneennnnnns
Electric controller, W. B. Potter
Electric switch, E. M. Hewlett..........
Electric switch, automatic, C. F. Butte....

Electrical machine, winding for, B. G.
Lamme .......iiiiiiiiiiiiiiiiiiiaaaa
Electrical switch, C. J. Kintner............
Electromotive force, regulator of rotary con-
verter, B. G. Lamme...........c.c00un

Elevator for granular substances, P. Bedar-

Engine muffler, explosive, C. F. Weeber..
Engine muffler, gasoline, G. L. Reulstlelna
Engines, automatic regulator for marine, D.

692,200
692,156
691,947
692,030
691,935
691,965

692,174

.. 691,744
. 692,019

692,118

. 691,949
. 691,809
. 691,766

692,005

692,022
691,780

692,021

. 692,106

. : 691,824
. 692,094

692,211

Mahoney .....oviiiitiiiiiiiiiinienns 692,191
Entasisograph, G. Kimbrell................. 692,147
Envelope gumming and folding machine, T.

B. Kendell ......ccoivueiinninnnnnnnnn. 692,016
Envelope machine, E. Ermold.............. 692,051
Envelope pocket attachment, G. P. Herndon. 691,767
Expansion bolt, S. Wheeler................. 691,921
Explosive engine, W. J. Pugh. 692,071
Explosive engine, free piston, W. 692,218
Eyeglass frame, I'. Weidenfeld.. 691,996
Eyeglasses, L. M. Phillips..... .. 692,069
Eyelet, R. L. Ellery..... .. 691,850
Fabric, J. Phillips et al. . 692,029
Fare register, V. Weber...........ccovuun. 691,995
Faucet for syrup bottles, registering, Thomp-

SON & YOUNEZ. e ivtiireenenenensnsnnnnnas 691,881
Faucet, self-closing, J. W. Lyon........... 692,024
I‘eedmg and cleaning attachment, boiler, C.

Reiser ........cooiiiiiiiiiiiiiiiii., 692,073
Fender, Smith & Leonhard................. 692,187
Fiber, machine for making wood, G. E. Le

Clair ............co0vui.. 692,203
File, newspaper, V. L. Lambk 692,153
Filter, oil, H. B. Wyman .. 691,835
Fire escape, T. G. Joyce. . 691,775
Fire escape, H. Behrens.. 691,928
Fire escape, R. Barclay.....cccovueiennnnns 692,191
Fire extinguisher, automatic, F. Grinnell.. 691,760
Fire extinguishing apparatus, M. H. Hart... 691,859
Fireproof shutter, J. E. Guild.............. 691,761
Fireproofing wood, K. Rucker.............. 691,812

IFires, cellar pipe for extinguishing, M. H.

S D 691,858
Fish handling, draining, and displaying de-

vice, E. H. Snyder..... . 691,918
Fish trap, E. W. Livermore.. . 692,057
Floats for steam or water traps, .

F. Patton «..oovviiiiiiieniinnnnnncenns 691,803
Flue for conducting fumes, C. M. Johnson.. 691,773
Flushing tank handle or pull, O. Bernz..... 692,107
Folding box, C. B. Proctor .. 692,070
Foot guard, E. Truxall..... . 692,169
Foot rest, F. G. Smedley 692,080
Furnace fuel feeder, F. N. Spear, reissue.. 11,964
Furnace fuel feeding attachment, W. G.

Stones . ...iiiiii i i 691,981
Furniture joint, knockdown or separable, F.

L. Forster ......ooceveeveunnans 692,053
Garment hanger, Bushnell & Stars! .. 692,112
Garment stretcher, H. Anderson...... . 692,101
Garment supporter clasp, Mahana & Ro bms 692,160
Gas detector, Freymann & Tolman......... 692,007
Gas generator, acetylene, K. G. Gustafsson.. 691,855
Gas generator, acetylene, E. Bjornrud....... 691,890
Gas generator, acetylene, A. Myers......... 691,959
Gas generator, acetylene, H. L. Salisbury... 692,213
Gas or vapor burner and stove, hydrocarbon,

Bowman & Clouse.........coviveennnnnn. 692,110
Gas retort stopper, inclined, A. F. P. Hay-

MAN o etieeerenannnsnensoasoasaeneennns 691,940
Gas separator for digesters, G W. Mills.... 691,958
Gas valve, automatic, C. Koshalko.......... 691,784
Gas valve, automatic, safety, Wescott &

Smith 692,172
Gate. See Railway gate.

Gear, continuously varlable speed, A. Sharp. 692,077
Gear cutter, E. G. Ashley..........ccuuunnn 691,738
Gearmg, reversible variable speed, G. F. Con-

692,120
Glass mold locking device, A. Strub........ 692,038
Glove cleaner and making same, Kkid, H.

GOttSChalK e vvevvrnienernsennanannnnans 692,010
Gong, A. F. Kleinschmidt........... .. 692,149
Governor, gas engine, A. Sonander .. 692,083
Grain separator, W. J. Kerr........ . 692,145
Grapple, M. H. Callahan. 692,113
Gun mount, S. N. McClean.. 691,912
Gun recoil check, S. N. McClean. 691,913
Hair drying apparatus, A. Bausen. .. 692,105
Handcuff, F. A. Headson............ . 691,941
Hand propelled chair, N. A. Sawyer 692,036
Harrow, cultivator, and plow, combined, A

L. BIackWell ...cvvunneesenunnnneens . 691,741
Harvester, E. Dominy....... .. 691,846
Harvester, corn, C. Colahan... .. 691,748
Harvester, corn, A. V. Kiser .. 691,782
Harvester, cotton, P. P. & P. F. Haretl.... 691,762
Hatch cover, W. W. Dawley........... . 691,752
Head rest, Greer & Harris.-..c..coovueeenn. 691,854
Heater, cooler and storage basket, com-

bined, N. F. Boniface:...«ceceeeeeeeenn. 692,109
Heating and ventilating apparatus, J. M.

Miller ...l 692,164
Heatmg granular substances, apparatus for,

Greene & Dollar...........coeveeuunnn. 692,199
Heel, boot or shoe, T. H. Mayo..... . 691,910
Heel, detachable shoe, V. A. Fabrycki...... 692,128
Heel for boots or shoes, detachable, M. L.

Hansen .........c.cciiiiiiiiienreanaaann 691,857
Hinge, . L. Barnick....... .. 692,175
Hinge, leaf, W. M. Gamble. .. 691,757
Hinge, spring, M. C. Bersted........ . 691,838

691,739 gIncubator, V. S. Bell

Hoop tightenihg device, C. Hummel.
Hose nozzle sprinkling attachment,

[
Hydrogen dioxide, making, P. L. Hulin....
Ice cream freezer, E. R. Morse.............
Identifying deviee, I. L. Wilbur. .

691, 946' Incandescent mantles, means for transport-

ing, J. F. Bredow

Indented and perforated material, H. Parker
Indicator, R. A. Wood
Ingot heating furnace, Edwards & Morgan.
Insect destroyer, D. J. Manning
Insect powder, device for smokelessly heat-

ing, J. C. Searle.............
Insecticide distributer, A. S. Lee.
Insulating and packing material

691,769

. 691,758

692,139
692,059
692,173

691,839
691,837
691,804
691,998
691,849
691,909

. 692,075
. 691,948

facturing same, Raphael & Elias 691,871
Insulating covering material for electric ca-

bles, conductors, etc., G. E. Heyl-Dia.. 692,013
Insulating material, covering electric con-

ductors with, G. E. Heyl-Dia.......... 692,012
Insulation, W. S. Moody.......... . 691,793
Ironing machine, Dunn & McCurdy 691,755
Kettle or dish scraper or cleaner, W. S.

Palmer .....cooeeeeennnnns 691,801
Key holder, C. J. Schumacher. . 692,167

Kite, musical, H. R. Saunders.

. 691,875

Knife, E. HemsStrom.....coveuiieeeeieennnns 691,861
Knit goods, machine for unraveling, L. A.

DESY teverneeresnnaneernccnaanas 692,195
Knitting machine, C. J. Appleton.... e
Labeling machine, Gilfillan & McKaig.
Lacer, shoe, W. Freck.........ocovivuin...
Ladder, aerial, F. S. Seagrave...... 691,878, 691,879
Ladder and escape, fire, P. Bastianello...... 692,104
Lamp burner, G. A. Smith............ .. 692,081
Lamp burner, oil, F. T. Williams.. 691,832

Lamp, electric arc, H. C. Spinney. 691,821
Lamp, electric arc, H. Etheridge. .. 691,851
Lamp, street, F. A. R. Adam..... . 691,886
Lamps, automatic llghter or ex T
for gas, N. H. Shaw.......cccoieinn.. 691,917 |-
Lathe attachment for cuttlng spirals, E.
~ Rivett .c.icceeiieieiieeieiieiaaaaaa.. .. 692,033

Level, spirit, J. R. Wood.......covvviuennene 692,097
Lifter. See Potato lifter.
Lifting and conveying apparatus, C. F.

NiCKeY +ovvniennnrnnenereneraanceasenans 691,962
Linotype or other metal casting machines,

adjustable mold for, M. P. Freebey...... 692,183
Liquid cooling advice, ‘B W Mason......... 69790
Liquid heating furnace, D. Laird........... 6913866
Lock and latch, combined, M. C. Patrick... 692,068
Lock or clutch for sectional cases, F.

Forster ......iiiiiiiiiiiiiiiiiiiiiinnn 692,052
Locking mechanism for safes or vaults, du-

plex, H. D. Hibbard................... 691,942
Loom filling carrier, H. W. Smit 691,816
Loom, swivel, R. Atherton.. . 691,927
Loom temple, E. S, Stimpson............... 692,087
Loom, weft replenishing, H. I. Harriman.. 692,138
Looms, electric circuit closer for, H. W.

Smith ..ot 691,979
Lubricating apparatus, I. Hamelle.......... 691,905
Lubricating steam turbines, etc., Rateau &

Sautter ........ciiiiiiiiiiiiiiiiiiii.. 691,914
Mail box, A. M. Burnham.......... ... 692,178
Mail marking machine, Barr & Fyke.. . 692,176
Mast or flagstaff truck, S. H. M. Seib..... 691,976
Match making machine, E. H. Eisenhart.... 692,126
Matrix, J. L. Winter...... . 691,925
Medlcme carrier, J. Schaffer. ... 692,166
Metal pigs from their molds, means for

ejecting, E. E. Slick.....covvvevnennnnn 691,977
Metals from sulfid ores by treatment with

chlorid or sulfur electrolysis, extrac-

tion of, Swinburne & Ashcroft 691,822
Milk can, C. J. Nordin............. ... 692,066
Mine timber, D. W. Brunton............... 692,111
Music roller actuating mechanism, F. Engle-

hardt ..o.oovieiiiiiiiiiiiiiiiii i 691,898
Musical instrument, automatic, J. McTam-

IANY ¢ eettinernennnceneesaasessnasnean 692,207
Musical instru: J. McTam-

MANY +eeevneeneennannnnn ceeeea... 692,208
Necktie fastener, E. Kiene. .. 692,146
Nitrocellulose, D. Bachrach........... . 692,102
Numbering machine, J. H. Reinhardt 692,072
Nut lock, M. Bartley, reissue......... 11,963
Oar, bow facing, G. F. Sprague...... 692,084
Oil can, J. Swisher.................. 692,089
0Oil cup, crank pin, W. G. Montgomery. 692,186
Oils, refining, kK. Linde................. 692,157
Ore roaster, gravimetric, J. A. Ogden. 691,868
Ore separator, J. J. Snider........... ... 691,819
Ores, separating, O. Frolich et al......... 692 003
Organs, apparatus for controlling the wind

supply and pressure in, J. R Gale.. 691,900
Packing device, piston rod, T. G. Saxton... 691,813
‘Packing granular material, mechanism for,

E. L. Bracy....oooviiiiiiiiiunnnnennn 691,930
Packing, rod, Butler & Hammond......... 691,893
Painting machine, can, Shortley & Thomp-

£ 70+ 692,079

Paper bag machine, G. C. Nelson..
Paper box, knockdown, I. H. Rice

. 691,795

691,972

Paper folding machine, H. H. Cummings... 691,751
Paper pulp discharge valve, H. Schaaf...... 691,975
Paper, water and grease proof, A. D. Little. 691,951
Paper, waxed, A. D. Little.......coivann.. 691,952
Paste bucket and stand .

Bailey ......ciiiiiiiiiianen . 692,103
Peg cutter, Wahman & Rehberg. . 692,220
Pen, fountain, W. W. Sanford.. . 691,974
Pen, fountain, L. M. Bryan...... . 692,049
Pen, safety fountain, F. Gilbert . 692,009
Phonographic or graphophone record cylin-

ders, carrier or holder for, C. J. Kint-

17 691,779
Pipe wrench, K. I. Webber.... . 692,093
Plant thinner, A. Espinosa........... . 692,196
Planter furrow opener, J. L. Ashurst. .. 692,000
Planter, hand, J. V. Teel............. . 691,984
Plates or tiles, manufactul 692,197
Plow, F. L. Ezell....... 692,127
Plow, disk, A. S. Bailey................... 692,190
Pneumatic despatch tube system, E. A. For-

AyCe it i i e et 691,936
Pneumatic motor, C. L. Davis... . 692,194
Pneumatic motor, Kline & Keller........... 692,202
Pneumatic switch and signal, J. W. Keeney. 692,015
Pocketbook protector, A. J. Martin 691,956

Pocket knife, J. B. Upham ..
Poke, animal, C. W. Ford..«...............
Polishing tool, pneumatic, J. W. Birkenstock
Potato lifter, J. T. Craig
Poultry, device for drawing tendons from
the legs of, B. W. Smal%
Powder, gun, F. W. Jones.
Powder, sem#smokeless, P. ire .
Powder, treating gun, F. W. Jones ....... .
Powder transmitting device, R. B. Mann...
Printer’s chase, seperable or sectional, W.
H. Padgett, Jr.......coiiiiiiiiiiinnnn.
Printer’s quoin, W. H. Lynchard......... .
Printing press attachment, R. Naumann....
Printing press perforating attachment, Hayes

& Hemphill ..........cciiiiunenennnns 691,860
Printing press sheeting attachment, Droit-

cour & KolKhoff .......cevvevvennnnnnnn 692,124
Printing press tinting

ment, A. J. Hood...... . 691,863
Propeller, screw, F. C. Metz.. 691,792
Propulsion, marine, I. M. Chase......... .. 692,117
Protractor, navigating, C. M. McCormick... 692,060
Pruning shears, Reed & Hakel........... 691,811
Pulley, expansible, R. Temple.... . 692,219
Pulley, sheet metal, C. H. Bialky 961 929
Pulp into sheets, forming wood, J. S.

Hughes .....ociiiiiiirnernnnnnnnnenne, 691,771
Pulp press, wood, J. S. Hughes........c.... 691,770
Pump operating mechanism, J. B. Miller.... 691,957
Punch, cold iron, J. C. Burgess... . 691,932
Punching machine, F. F. Cumms. 692 122
Racking apparatus, carbonated

Ho A White..oeeerenreeenenuanenannnnn 691,997
Radiator attachment, G. W. Nistle. ... 691,796
Rail joint, detachable key, A. Kreps........ 692,152
Railway gate, G. S. & W. D. Sumlin...... 691,823
Railway rail, G. A. Case.............o.... 692,115
Railway switch, C. A. Egger............... 692,125
Railway switches, mechanism for automati-

cally operating, C. J. Kintner.......... 691,781
Railway system, electric, W. B. Potter.... 691,810
Railway tie plate, Underwood & Butterfield. 691,988
Railways, collector for surface contact, W.

B. Potter ....c.iuiiiuiireeriecenenenes 691,808
Range indicator, A. Le Blanc. 691,742
Reach coupling, T. G. Mandt.. .. 692,163
Registering apparatus, autographic, S.

Ferguson .........cocceeeceeceneenaenns 691,852
Reins, etc., handle for driving, W. B. Sny-

P S 692,168
Roaster and trusser, W. C. Williamson . 691,833
Roasting furnace, W. A. Lorenz............ 691,787
Roll polishing apparatus, Ferguson & Nimon 692,129
Rolling mill shaft coupling, George & Ed-

WALAS ¢ vvvevnenrnenrnensonnnnnasnananns 691,759
Roofing material, chemical, J. M. Wright.. 691,882
Rope making machine, T. Norman...... 691,797
Rotary cutter, H. A. Hannum. 691,939
Rotary engine, G. F. Sage.. 692,242
Sash fastener, E. A. Bronson.. .. 692,047
Sash fastener, C. M. Zirkle .. 692,100
Sash fastener, storm, C. Mauldin.... .. 692,025
Sash supporter, E. A. Bronson...... .. 692,048 .
Saw sharpener, N. Kall....... .. 692,201
Scale, J. S. Cortelyou.. .. 691,750
Seat, F. H. Janson...... eee.... 692,141
S @ zator, C. H. Scott.eeeeernenennn 691, 876 691,877
Sewing and cutting machine, buttonhole, F.

W. OStIrOm: «ceeeeeencerecennsasnsnsnnnsn 692,209
Sewing looped fabrics, machine for, G. Key-

F LS S LR EET T TR 692,017
Sewing machine, buttonhole, F. W. Ostrom. 692,210
Sewing machine hemmer, H. Devoe.... 691,754
Sewing machine work gage, H. A. Klemm.. 692,150
Shade and curtain bracket, window, T. H.

JCS 12 £ 692,144

Shaft attachment, vehicle, D. J. Jones. .. 691,774
Sheaf fork, Hall & Bedford................ 692,134
Shears. - See Pruning shears.
Shipper mechanism, J. McCaffrey........... 691,960
Silo, J. W. Smith................... . 691,818
Skewer making machine, A. T. 691,987
Snap switch, A. Sundh........ 692,217
Spark arrester, G. F. Moore, J 692,165
Speed changing and reversing mechanism, W.

P. Norton .........ciiiiiiiiiiiiiii, 691,963
Spmning and doubling machinery, cop build-

ing mechanism for, T. Watson......... 691,99

(Continued on page 97)

. 692,092

692,188
691,740
691,843

692,214
692 143

.. 691,919
. 692 142

691,789
691,967

. 692,023

692,065
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Spinning machinery drag dev1ce, T. Watson. 691,992
Spoke and felly fastener, J. S. Davis . 692,123
Spoke throating machme. C. Seymour. . 692,076
Spring attachment for articles of wear, et ’

By [Ese Wink.. . oL e 692,041, GDZ 042 692,096
Steam boiler, Keeler & Flldes ............. . $91,907

Steam bo1lel, McDonald & Worthington 692,062

Steam engine, compound, J. E. Sague
692,034, 692,035
Steam generator, G. H. Rheutan...692,031, 692,032

Steaming fabrics, T.
Walsh

Stereotype matrices with musical notes, ete.,

ete., apparatus for,

692,171

apparatus for impressing, A. Reveille... 691,971
Stitch separating machine, J. B. Hadaw u) 691,903
Stoker, mechanical, T. N. Harrison........ 691,764
Stool, bookkeeper’s, S. S. Bryan............ 691,931
Nugar, dissolving low grade, M. Lambert.... (92,020
Sugar washing machine, L. Fuchs.......... 691,899
Sulfuric anhydrid, apparatus for making, R.

Knietsch .........ciiiiiiiiiinnnnna.. 692,018
Surface checking device, T. C. Page.. . 692,028

Suspensory, J. U. Adams '. 692,043

Switch controller, automatic, W. A.

TGl S 50606000000 0006008800000000 © 4000 692,050
Switch, outlet, and receptacle box, M. Robin-

F2 T 1 T PR PE L. R DU P 691,874
Sy nchmmzmg altematms, J. E. Wood-

1034 (0 PSR T S 50 55 5 00 00 0006000 000 691,834
Tailings, appalatus for handling, H. W.

Blalisdell s oy 692,108
Tar, etc., pmductxon of solid materials from,

@ DOBE! - oo T - e i e e - el 691,934
Telephone lmes, switching mechanism for

interconnecting. A. K. Andriano........ 692,189

Telephone switchboards, self ejecting plug

for C. F. Butte.....ccocevnrencnsesauin 692,004
Thill coupling, W. L. Bodman. . 691,801
Thresher tank, E. E. Stutz.......... . 691,920
Threshing machine tooth, G. I*. Conner. . 691,841

Tile faced surface and constluctmg same, W.

. Meeker. 691,791
Tire inflater, J. . a6 5, 691,747
Tire, rubbel‘, A. S. Krotz.... ..692,056

Tool holding device, L. S. Starrett.......... 692,215
Trace holder and protector, combined,

‘hyte . 691,924

Track sanding device, J. H. Watters. . 691,993
Traveler’s lock, H. Spear ... 692,083
Trolley and track wires for suspended cable

roads, support for, H. M. Harding...... 692,137
Trolley systems, electric signal mechanism

for overhead, W. R. Stearns........... 692,085

Tumbling box, W. F. Patton...
Twine reel, J. H. Holbrook
Typewriter ribbon feed mechanism,

Kauffman

691,802
. 691,943

. 691,778

Typewriter tabulating scale, L. l).lhll)elg 691,896
Typewriting machine, W. J. I(auft‘man 691,776 691,777
Unloading apparatus, M. Parker............ 691,969
Upholstery apparatus, A. Freschl........... 691,937
Valve gear, etc., engine slide, S. S. Young-
husband .................... 692,099
Valve lock, L. Toback. 691,986
Valve mechanism, reversing, C. S. Leonard.. 692,204
Valve, reversing, Kline & I\'ellel' ............ 92,185
Vaporizer, F. Jacobson.......c...uveunennn.. 691,772
Vaporizing system, fluid, R. O Hood....... 691,944
Vanlt, portable burial, G B. Okey.......... 692,067
Vehicle frame, J. W’ilkinson ................ 691,831
Vehicle frame, motor, R. O. Hood 691,945
Vehicle, motor, J. F. McNutt (92,064
Vehicle seat, O. F. Persson. . 691,806

Vehicle seat, J. B. Connor. ..

B 691,842
Vehicle truss rod spring, T. G.

. 692,162

Vehicle wheel, G. S. Turner.......... . 692,090
Velocipede, winter, B. C. Trudelle.... . 691,826
Vessel handle, A. R. Pritchard 691,970
Vessels, apparatus for rai g

Barker ........ccccurieneccnneiadinsuas 692,001
Wagon brake, T. Callister............ . 692,114
Wagon for delivering fermented

tank, V. Spietschka.................... 691,980
Washing machine, C. A. Coffin.... . 691,891
Washing machine, C. P. Steinmetz (192,216
Water closet, W. E. Hinsdale..... 691,768
Water meter, D. V. Hallbergh..... 691,904
Water purifier, C. H. Snyder.... 691,880
Weather strip, P. D. Jones........... 692,014
Weather strip, J. Cook .......... . 692,181
Well screen, F. I. Webber 691,994

Wheel. See Vehicle wheel.

Wheel, O. Congleton....................... (92,193
Whiffletree construction, Dupont & Sills . 691,897
Wind instrument, J. P. Koch......... . 691,783

. 692,158

Windmill regulator,
. 692,159

Window, J. Lyes..

G. S. Long

Window frame, F. N. Boyce......... . 692,003
Window, panel or other sliding frame, J.
THOTPE .« vt veeeeeeeeeieaaeiaannnn 692,039
Wire cutting die, R. A. Brnel. . 691,802
Wire stretcher, S. H. Dunlap. . . 691,847
Wrench, R. B. Blackburn . (92,002

Zein, pxtlactmg, Osborne & Comehson . 691,966
Zince from sulfid ores, recovering,

Kirkpatrick-Picard ..............

692,148

DESIGNS.

Alphabet, M. T. Goldsmith........ 35,644
Pox blank, paper, F. A. Stecher. . 35,615
PBrake rod end, J. H. Baker.......... . 35,622
Brush or mirror back, W. W. Bromham. 35,608
Brushes, ete., back for, L. P. Prahar... 5,60¢
Carpet, .J. S. Vredenburgh 5,635
Dental instrument holder, J. 5,

Dial, A. Friedman.
Drawer, cabinet, T.
Kléctric machine casing, dynamo,

35,641
35,624

V.

ple 35,619
Engine frame or casing, R. E. Hardy 35,623
Eye for garment fasteners, T. D. Richard-

170 0 35,638
Eye for garment fasteners, G. H. Cliff.. . 35,639
Eye for garment fasteners, I'. E. De Long . 35,640

Firearm cylinder cover, F. I. Johnson...
Flower stand, Lind & Silver
Garment supporter, F. G. Diet
Hook, garment, C. Leib
Horseshoe pad, Buck & Hassler
Ice cutters and ice cream frvezm’e. suppmt-

ing frame for, C. A. & M. Calleson
Jar clamp, fruit, L. A. Climer
Knife, melon and pie, C. H. Hahn
Pipe coupling clamping ring, S. R. Dresser
Pipe, tobacco, H. W. Comstock
Radiator top, G. Beck

Retlector for artificial lights, O. A. Mygatt.. >.1‘:1)(,
Rug, E. H. Bennett 35. le ,a.0:f>2
Rug, A. Petzold..... (21

Sewing machine cabinet,
Sole, shoe, J. S. Busgy....
Spoons, ete., handle for, J.
Stove, gas heating, J. AW
Switch contact member, G. W. Hart
Urinal, C. DeSOImMOUX...ccuuvuureneeneannns

35, G|7

TRADE MARKS.

Baking powder, Morehouse Manufacturing Co
Bandages, suspensory, Ware Manufacturing

37,691

(C) 5 a0 0t i 660080 a0 06 6 000 T 0naEEEAD
Boots and shoes, R. Rosenberg & Sons
Boots, shoes, and slippers, Hub Gore Makers.
Bread, cakes, pies, and crackers, McKinney
Bread 2 Co- .-l n L L. o .
Candy, chewing, P. S. I\Ialous1s
Chain blocks, Yale & Towne Manufacturing
Co

37, 679

37,690
37,688

37,699

37,694
37,674

37,700

37,702
37,689

Clock movements and cases and chime de-
vices, Bawo & Dotter...................
Cloth known as kersey, woolen, O. Hoffstadt.
Electric current regulators and controllers,
Erie Exploration Co
Dyegclasses and parts thereof, E. Kirstein Sons

Foods, certain prepared, Mellin's Food Co.
Footwear, certain named, Parker, Hnlmes &
Clomsn5665 06600000 8000000085600008000 ¢ o
Furniture and household goods, certain named,
Goldman Brothers
Knobs and knob spindles,
Manufacturing Co
Leather, A. C. Lawrence Leather Co..

""" Yale & Towne

Music sheets, Howley, Haviland & Dresser..
Neckbands and teething bands, Amulet Chemi-

37,684
35,686

37,696
37,670

[\ 0D SNBSS SANERSERPRE, , J
Pedestal, book rack and music cabinet, com-
bmed W. A. Dennerline
Pens, fountam Parker Pen Co
Photographic art, dry plates employed m the,
Hammer Dry Plate Co
Pumps, steam, J. E. Cameron....
Sheetings, H, Norden...
Sheetings, W. II. Wisner &
Silks, dress, Norfolk Silk Co...
Stove polish, J. . Myers
Toy banks, A. C. Williams
Typewriter ribbons, carbon paper, stamp i
bons and typewriter oil, Typewriter (,nsh-
ion Key €Ottt iiieiiiiininaaennn
Waterproof cloths, silks, and other textile
fabrics, International Waterproofing Co..

'37 693

37,671
37,673

LABELS.

‘“‘Adeva,’’ for cigars, Schmidt & Co ceeee. 8,934
““Canby, Ach and Canby’s Peerless One Spoon
Buking Pewder,”” for baking-powder, Na-

tional Label Co.........ooovioniiai.. 8,928
““Cannon Ball,”” for cigars, T. A. Robinson... 8,921
““Champion Stock Food,”’ for stock-food, W. L.

Handley ...t iiiiiiiieenan 8,937
“Dr. Westmal’s Coldoids,’”” for a medicine,

Western Pharmacal Co................ ... 8,935
‘‘Eagle Shoes,’”’ for shoes, E. Perlberg....... 8,919

“Judge Wilson,’’” for cigars, Schmidt & Co... 8,931
“‘Kol-Saver,” for a chemical compound, A. G.
Hulbert 5 .. 8,924
‘‘Per-fo,”” for a food p e)ax , Real Food Co 8,927
=5 Puutan," for cigars, Schmldt & Co
“‘Rincon Heights Virgin Olive Oil,”” for olive-

5 ¢

oil, G. E. Grosse............ccuvueuunn. 8,926
‘“Scare Crow,’’ for cigars, Schmidt & Co...... , 930
‘‘Sheldon’s Criterion,’’ . 8,922

for cigars, R. Sheldon.
L. D

“fhe Etenheim Sauce,’” a sacee,
Smith .

‘“‘The Prophet,

“*True Stock,’’ for cigars, bchmldt & Co

““Victor Silk,’’ for silk, . A. Meldrum Co....

“White Cross,”” for vaccination-shields,
HEINeMaN, «.cc.oeuoaartea s oioeosand

“Yankee Flyer,”" for cigars, Upman & Wilcox.

for

' for cig

,9:
8,923

PRINTS.

“Dougherty’s Sterilized Hair Mattresses,”’ for
mattresses, Dougherty & Co............... 457
‘‘Gayoso Brand,” for cotton-seed oil and cotton-

seed meal, Gayoso Oil Works..... .......... 56
‘‘Solid Steel,”” for steel soda-water tanks, R. M.
Green & SOnS........i.iiiiiii.. 50060800000 & 1t

A printed copy of the specification and drawing
of any patent in the foregoing list, or any pateut
in print issued since 1863, will be furnished froin
this office for 10 cents, provided the name and
number of the patent desired and the date we
%ivcn. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

and guerzes

HINTS TO CORRIESPONDENTS.

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

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

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

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

Special Written Information on matters of personal
rather than general interest cannot be expected
withont remuneration.

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

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(8509) G. F. writes: In letting the
air out of my hot-water heating radiators
to-day, 1 found on applying a mateb to the air
that it burned readily and strongly, giving a
blue and partly white flame. The radiators
are filled with city water, which is taken from
a well about 400 feet deep, the last 35 feet
being in sand rock. Why does this air burn? Is
there any danger in using this water in the
radiators? A. A small quantity of inflammable
gas is often found to issue from the air vents
of radiators. It is prinecipally hydrogen, sup-
posed to be liberated by the oxidation of tbe

iron in .the heating apparatus. It is harm-
less.
(8510) W. C. T. asks: 1. in issue of

October 26 Wwas an account of lifting magnets
lately brought into use for moving heavy pieces
of metal. What expenditure of magnetic or
electric force oceurs in lifting 100 pounds teu
feet high? A. There is the same expenditure
of magnetic force iu lifting 100 pounds of
iron by a magnet as by any other method.
1.000 foot-pounds are required to lift the
weight. 2. What T wish to know is whether
a working magnet loses force or not by reason

of work. A. The magnet loses no force by
lifting. 3. Is the nature of magnetism under-
stood? Also if a magnet and an electro-
magnet are alike in conservation of force?
A. The nature of magnetism is not known
All the forces of nature are mysteries. We

believe the conservation of energy is applicable
to all forces. 4. About a year since there
was considerable discussion about wind pres-
sure, and it seemed to me that the subject
was not thoroughly understood. My theory
is that in case of a heavy wind against any
object the pressure is not proportioned to the
size of the object, for this reason: Let the
object be the side of a house standing square
to the wind. The air close to the house has
no motion, and there is a wedge-shaped body
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of slightly compressed air which splits the
wind and diverts part of its force, as anyone
may discover by standing on a street corner
on a windy day. A. Experiments have proved
that wind pressure is in proportien to the
area on both small and large bodies. The
pressure is transferred to a plane surface
through the banked cone against it, and the
pressure at a central point on the surface
corresponds with the pressure due to the
velocity of the wind, which increases the
density of the air in the central portions of
large surfaces.

(8511) HE. J. H. asks: Is there any
substance through which magnetic lines of
force cannot pass, or is there any way to
produce a beam of magnetic force, as light is

reduced to a beam on passing through a
crevice” A. Iron constitutes the only screen
for magnetism. The lines of magnetic force

always proceed from a magnet pole and curve
around to an opposite pole. The only way
in which they can be made to go in straight
lines is to place a second and opposite pole
over against the pole from which the lines
originate.

(8512) F. R. M. asks: 1. Ganot gives
the velocity of sound in rubber as 100 feet
per second, and in steel 16,000 feet per sec-
ond. I cannot reconcile this with the formula

v= Ve
d

stood elasticity is greater and density less in
rubber than in steel. Just what does elasticity
mean in this sense” A. The “elasticity” em-
ployed in calculating the velocity of sound
in a solid is' Young's modulus of elasticity.
This is the number of pcunds used to stretch
a bar of a square inch cross section, divided
by the elongation produced in one inch of the
length of the bar. Now, it requires an enor-
mous number of pounds to produce a small
elongation in a bar of steel of one inch sec-
tion and one inch long. The quotient of the
number of pounds divided by the elongation
is a large one. It requires a small number
of pounds to stretch a bar of india rubber quite
a distance. The quotient found as before is
small. In other words, rubber is not very
elastic as compared with steel. Nor do we
use rubber as we use steel for its elasticity.
You will find this in (Ganot; the reference is
on the same page as the figure you quote for
rubber. In Fizeau's experiment on the
velocity of light, why does not the returning
beam destroy the one that is going to the
mirror, and so produce darkness? Would
this be the case if the beam were a single
ray? A. Waves must cross each other in
opposite phases to produce extinction. In the
case of light the effect of interference is
to produce bands of light and darkness, very
difficult to see except with special apparatus,
and in a dark room. When the wayés bave
crossed they move on as before. Interference
of waves does not stop the waves.” Water
waves cross each other, interfering -as they
do so, and then flow forward as before. So
also do light waves. 3. In an organ pipe how
can waves pass in opposite phases without
destroying each other? In other words, why
does not the formation of a node  destroy
completely the wave from each direction? A,
The above answer applies to this question also.
A node is a point in a stationary set of waves.
The waves are passing and repassing through
the mnode. 4. Ganot says violet rays are
76 X 10'3 per second. Lodge, quoted in Fahie's
“Wireless Telegraphy,” says 76 X 10%; and
in Kerr’s “Wireless Telegraphy’ it is given as
76 X 10,  Which is right? A. We do not
know. They only differ slightly. We should
have more confidence in Ganot. The wave
length is the important factor. This divided
into the velocity of light gives the number you
quote. 5. How is it proved that light waves
are transverse vibrations? A. The phenomena
of light better accord with the theory of
transverse than of longitudinal vibrations.

(8513) A. F. O. asks: In installing
an electric stereopticon requiring from 7 to
18 amperes obtained from a commercial 220-
volt wire, I am told that I must reduce the
current by means of an adjustable rheostat.
Could it not be done as well and more cheaply
by means of a shunt? A. A rheostat is
generally employed in controlling an arc lamp
for the stereopticon. 'I'he drop of voltage in
the arc is about 50. The rest of the drop
is in the rheostat. If 15 amperes are to be
provided for, a rheostat of at least 12 ohms
will be required. These are to be had from
all dealers in lanterns, etc. See our advertls-
ing columns.

(8514) G. W. H. asks: 1. In regard
to a fluorescent fluid. you very kindly informed
me in your issue of July 24, to use a soluticr
of quinine. with a little acid, hydrochloric m
citric. with a violet-colored glass. As I have
not been successful, will you kindly tell me the
proportions to use?” A. No particular propor-
tions are required. Dissolve as much as the
water will take. Of course you understand
that the effect must be seen in a dark room,
witb the light from the lantern falling upon the
paper wet with the solution, or the bottle con-
taining the solution. 2. Also ¢an you inform
me what fluids T can use, and the color of
glass, for each, to produce red., blue or black
color on white paper? A. The color of the
parer has no effect upon fluorescence, 3,

(Continued on paye 98)

for as the terms are usually under-
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tects ot the country are now contributing to this ma$
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and original feature in architectural journalism in the
current volume are Messrs. Bruce Price, W. A. Boring,
Wiison Eyre, Jr. and H. J. Hardenburgh.
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What fluid and color of glass to obtain results

on ted, blue or green paper? Is there any
liquid to produce a phosphorescent glow on
paper, visible only through colored glass” A.
We do not know any such ligquid. 4. \Where
can 1 procure an authentic work on this sub-
ject? A, Wright's “Light,” price $2.00; Dol-
bear's **Art of Irojection,” price $2.00: and

Wright's “Optical Projection,” price $2.205, are
the books which treat of the practical manipu-
lations of fluorescing experiments.

(8515) G. C. writes: In Notes and

Qneries of December 7 (8470) J. O. J. asks
what is the true theory of the inflow and out-
flow of wind that obtains in the caves of South
Dakota. Permit me to say that the true solu-
tion is to be found in the operation of the
laws of gravitation, er in other words in
barometric conditions rather than thermal. To
illustrate: Let us assume that there is .an
equilibrium in the specific gravity of the air
within and without the cave. A sudden change
takes place in the outer air, its specific gravity
being increased; the more weighty air from
without will rush through the narrow en-
trance to the cave to maintain the barometric
conditions within and without; and vice versa,
when the air within the cave is heavier than it
is outside, there will be a corresponding out-
flow. The velocity of the in and outflow will
be in the ratio of the atmospheric changes
taking place, and the existence of space within
determining the volume of air to be forced in
and out. The foregoing theory is, I think.
fully demonstrated by the flowing and ebbing
of the tide. Here is a narrow entrance to a
wide and extended inlet: on the rising of the
tide without. the water is forced with great
force through the entrance until the surface
of the water within is on a level with that
without. There will be a corresponding out-
flow with the receding of the tide. Gravitation
in both cases is the motive force. A. We
presume our esteemed correspondent is aware
that a change of temperature changes the
density or specific gravity of the air, as he
terms it, just as a change of barometric pres-
sure does; and that the change due to heat
is much more rapid and effective than the
change in density due to a change of. barometric
pressure. A change of 15 deg. of the ther-
mometer produces almost exactly the same
change of density in the air as a change of an
inch in the barometer. e have a change of
15 degs. in the thermometer almost every day
between night and day. A change of an inch
in the barometer is usually much more than
a day in taking place. The change of pressure
between the interior of a cave and the external
air would appear to be dependent upon the
change of temperature to a higher degree than
upon the change of the pressure of the air as
shown by a barometer.

(8516) A. writes: 1. Can I trouble
you for an explanation of the cold produced
by a body moving through the air, e. g., rail-
way train, bicycle, fan? A. 'I'he sensation of
coolness produced by rapid motion through the
air is the same as that produced by a rapid
motion of the air past one, as in fanning. sit-
ting in the breeze, or in a draft of air. It is
caused by the evaporation of perspiration.
sensible or insensible, from the surface of the
body. The moving air carries off the perspira-
tion and brings a new supply of drier air into
contact with the skin. This takes up its guota
of moisture and moves on. The evaporation of

heat of the body. When the action is rapid.
the body is cooled more than when it is slow:
hence in a breeze we feel cooler because the
heat is taken more rapidly from the body to
evaporate the moisture upon the surface of
the body. It must be borne in mind that no
water is evaporated except by heat. 2. Also.
cold of combination of salt and snow? A.
Salt by a chemical property has a strong af-
finity for water, and is able to melt ice, even
at a temperature below the freezing point of
water. The ice, however, cannot melt except
it takes heat from some other body to melt
it. This abstraction of heat cools the sur-
rounding space. Thus ice cream is frozen by
salt and ice.

(8517) M. M. asks: Will you please
advise me as to the weight per horse power of

a modern storage battery? And also, the
weight per horse power of Mr. Edison’s new
battery ? A. The number of pounds per

horse power of a storage battery varies with
the rate of discharge. With a slow discharge
it is less for the same cells than for a rapid
discharge. A rule has been given as follows:
0.53 ounce lead peroxide, and the same weight
of spongy lead per ampere hour for a 10-hour

rate of discharge; 0.62 ounce for a 5-hour
rate; 0.70 ounce for a 3-hour rate; and
1 ounce for a 1-hour rate of discharge. This

would give about 50 pounds per horse power
at 10 hours discharge, and nearly 100 pounds
for a 1-hour discharge. Manufacturers give
various other figures for their cells. These
are given in [Ifoster’s “Eiectrical Ingineers’
Pocket Book.” just issued, price $5 by mail.
The FEdison storage cell is not yet before the
public. and we presume no one knows what
the number of pounds per horse power is
for it.

(8518) R. H. M. writes: Replying to
J. T. R. in Query 8461 you say that the same
quantity of rain goes into the rain gage

361 Broadway, New York. |

(pommm on page 99)
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WIRELESS TELEGR APHY

U. 8. Senator DereEw, Railroad President, Banker, Financier, speaking ef the commercial utility of Wireless Telegraphy
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instruments, but T went over in the Kaiser Wilhelm der Grosse, which is equipped.
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whether the drops fall ohbliquely or vertically,
hecanse in the former case the drops are nearer
together. 1 do not seem to see it that way. I
submit a diagram showing how it looks to me.

/

Z

The drops of water in the same horizontal
plane will be the same distance apart, whether
they fall in slanting or perpendicular direction.
The drops also pass between the two planes,
A and B, in the same time, whether they pass
in a slanting or straight direction. Manifest-
ly, tilting the gage would make a difference
because in so doing you would change or
shorten the plane of the opening: changing
the direction of the rain drops in the man-
ner specified, however, does not change the
number passing through a given opening in
the same plane. A. The rain gage seems to
have excited more interest than any other
problem which has arisen in a long time. We
will give a final word upon the subject. If
rain falls vertically, and one inch of rain
falls to the ground, the rain gage will show
one inch of rain. 7That all are agreed upon.
Now our additional statement is i/ one inch
of rain falls to the ground, at any angle of
slope, a rain gage placed on the ground at that
place will catel one inch of rain. We do not
see any escape from this conclusion. The cut
in answer 8461 shows that fact. In order that
an inch of rain should fall at a slant, the lines
of the drops must be nearer together than if
the rain fell vertically. There is no escape
from that conclusion. If one inch of water
falls upon a square foot from a storm and
falls at a slant, the lines of rainfall will be
nearer together than if it fell vertically from
the cloud. D)o not confuse the question. It is:
With a given rainfall, will the drops be nearer
together when the rain falls at a slant? It
will be admitted by all that a rain gage set at
the surface of the ground catches all the rain
that the ground would receive if the gage were
not there. Any other conclusion than this
would be indefensible and inconceivable. The
presence of the gage makes no difference (as
has been before pointed out in the discussion)
except for the eddies of the wind produced by
the recess of the mouth of the gage. If one
inch of rain falls upon a square foot, a rain
gage set at that place will catch it; and if the
rain falls at a slant, the lines of the drops
will be nearer together than if it fell vertically.

(8519) L. A. H. says: Please inform

me as to whether there is a way by which the |

removed from chandeliers
without taking them down. A. [Fave the
water clean and boiling in two vessels. Dip
in one water and then in the next as soon as
taken from the nitric acid bath, so that there
shall be no traces of acid on the fittings. Dry
in box-wood sawdust while hot, and place upon
a piece of hot sheet iron over a stove. As
soon as all traces of water have left, quickly
lacquer with very thin shellac varnish, using
a camel’s hair brush. You can make the
lacquer by dissolving shellac in best alcohol.
Do not touch the metal with the fingers before
lacquering.

(8520) R. T. P. asks: Do you know
of a material which is a non-conductor of elec-
tricity, which is as strong as steel, or do you
know of a material which is nearly as strong?
A. There is no other metal which is as strong
as steel. If there were, it would not answer
your pulpose since all metals are conductors

You seem to be seeking for a
substance wluch does not exist.

(8521) H. A. H. asks: Can you'in-
form me whether or not electricity is used on
a phonograph while recording* If so, how?
A. The phonograph is not an electrical appar-
atus, except that an electric motor is often
employed to turn the cylinder. It can be turned

fly specks can be

by hand if any one prefers to do so. The
phonograph is entirely an acoustic appar-
atns.

(8522) C. W. asks: If a rain gage

was suspended on pivots like a ship’s compass
and having wing-like Dblades attached to the
lower end of the gage, would it not in a high
wind incline in the direction of the wind and
give a more accurate record of rain fall? A.
A rain gage fitted with wings to turn toward
the wind would give too large a rain-fall. It
would catch too much water, more than the
same surface of the ground would catch. The
rain gage should catch the rain which would
fall upon an area of the same size as the mouth
of the gage in the same circumstances.

(8523) W. A. M. asks: Will you an-
swer through Notes and Queries whether or
not the wind has any effect on a thermometer ?
That is if one thermometer is placed where the
wind strikes the bulb, and another is placed
so the wind cannot strike it, will they register
the same? A. A thermometer in the wind
should read lower than one in still air, unless
the air is equally dry in both places. The rea-
son is the same as for a person. A person
feels cooler in a Dbreeze than in still air be-
cause of the evaporation caused by the wind.
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SUPPLEMENT Nos. 1306, 1307 and 1308. Price

cents each, For sale by VIunn & Co. and all newsdealers

w“u AM "SHAVING

SOAP:
Always

see fthat
your
Shaving

this kind.

SOLD EVERYWHERE
Sent by mail if your dealer does not supply you

Williams’ Shaving Stick, - = 25c.
Yankee Shaving Sonp, (Round or Square), 10c.
Luxury Shaving ‘l'ablet, = = 25c.
Swiss Violet Shaving Cream, = 50c.
Williams’ Shaving Soap (Barbers ), 6 Round
Cakes, 11b., 40c. Exquisite also for toilet.
(Trial Slze) Wlllmms’ ‘ilmvmg Tablet ior 2c. stamp
Stick  ** 10c.
The only firm in the world making a specialty
L of SHAVING Soaps P
THE J. B. WILLIANS CO., Glastonbury, Ct.

LONBON PARIS DRESDEN SYDNEY

w
.1 to 50% on T'ypewriters of all makes.

MATCII FACTORY MACHINERY. W. E.
WILLIAMS, Mfr., 1001 Monadnock Block, Chicago, U.S. A.
Wonderful Electric Inventions Free
Send 2-cent stamp for particulars and catalogue.
BUBIER PUBLISHING CO.,
Box 209, Lynn, Mass,
Canﬁeld Coaster Brake. Booklet
3 00 ¥ree. Fiisany hub. Amnyone can apply it.
Address CCanfield Brake Co., Corning, N.Y.
BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMFERICAN SUPPLEMENT 1123,
Price 18 cents. For sale by Munn & Co. and all newsa
dealers. Send for catalozue.
Catalogue of Architectural, Scientific
and Technical Books.
Prespectus for 1902, for “Architects’ and
Builders' Magazine,” monthly $2 a year.
WM. T. COMSTOCK Pub.. 23 warren St., New York.
MUDEI.S & EXPERIMENTAL WORK.
Inventions developed. Special Muchmery
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

For your Real Estate. Send description
and lowest price. No humbug Buyer\

wanted. C. J. CLAUSSE
- o C lnton, Ta.
SHURTHAND BY MAIL. Ploneerhumecnurqc

Catalogue and Iirst Lesson Free.
Potts Shorthand College, Box 33, Williamsport. Pa

* H.P. GAS ENGINE CASTINGS

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

ICE MACHINES, (‘orhss Engmes, Brewer:

Che Cvpewnter €Exchange

MFG. Ce.. 839 (‘lmmn Street, Milwaukee WIS

115 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON

817 Wyandmte St
J S CITY, Mo.
209 North Sth St

OUIS Mo,
432 Dlamond S

PIT TSBURGH PA.

6 North Calvert St.,
TIMORE MD.

636 Calltorma St.,
SAN FRANCISCO. CAL.
e will save you from 10
Send for Catalogue.

NOYY READY.

Compressed Air

ITS PRODUCTION. USES AND APPLICATIONS.
By GARDNER D. HISCOX., M. E.

AUTHOR OF
820 PAGES.

$5.00.

LARGE 8V0.
PRICE, bound in Cloth,

“MECHANICAL MOVEMENTS,”
547 ILLUSTRATIONS.

Half Morocco, $6.50.

A complete treatise on the subject of Compressed Air, comprising its physical and operative

properties from a vacuum to its liquid form,

Its thermodvuanncs compression, transmission, expan-

sion, and its uses for power purposes in mining and engmeerm}: work: pneumatic moters, %hop tools,
ts;

air blasts for cleaning and painting.
aeration and purification of water supply;
tion.

The Sand Blast

air 1i pumping of water, acids and oils

railway pl‘Oplll‘;lOn pneumatic tube transmission, refr1gera~
The Air Brake, and numerous appliances in which compressed air is a most convenient and

economical vehicle for work—with air tables of compression, expansion and physical properties.
A most comprehensive work on the subject of Compressed Air.

e

A special illustrated circular of this book
will be sent to any address on application,

-

MU NN

Publishers of the Scientific American,

& CO.,

361 BroadWag, New York.



Scientific

American

FEBRUARY 8§, 1902.
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GEO. B.

TRANSMISSION RﬁP

CARPENTER & C

ESTABLISHED

CHICARGO.

SN

1840

Works of Excellence.

You should learn all sbout the
1902 Winton construction.

The
IMPROVED
$1,200
MODEL

(8% H. P.)
and tbe new

(1o H. P.)
are pOSItlve
leaders in their
respective classes. (atalog, whicb fully describes our
cnmplete product, bas just been published. It is yours
for the asking.

THE W I)T(IN MOTOR CARRIAGE CO.,
486 B3elden Street, Cleveland, Ohio.
Branehes in New \ork Lhmﬂoo Boqwn, Philadelphia.

DO NOT BUY

Until you huve carefuhy examined the many new and
ractical
eatures

embodied

in our com-
bination
two and
four pas-
senger
carriage.
No water
used,motor
cooled witb
our groov-
ed pins and
forced wir
gystem.
Basiest
riding, due to our long flexible snde springs with swivel-
ed ends. Folding front seat for extra passergers. 'T'wo
foot brakes, one double-acting hand brake. ight horse
power smgle cylinder, horizontal engine. Large carry-
ing space. Speedy--thirty miles an hour. Powerful—
thirty per cent. grades. Weight, 1,100. Price, $1,000.

KNOX AUTOMOBILE CO., - - SPHINGFIELD, MASS.
Agents: Automobile Headquarters, 66 Stanhope Street, Boston, Mass,

Brown, Thomson & Co., Hartford, Cenn.
SPECIAL
LIGHT RUNABOUT

for Gasoline or Electric Motors,
Also six other styles Running Gears.
All kinds Automobile Fittings.
64 page catalogue.
COVERT & CO,,
Lockport, N. Y.

15 lorse Power (a

Wiz,

N

B. V.

ROOFING

Do it yourself, then you
2 are sure it’s well done.
Use The West Const Co.’s
; STANDARD READPY

ROCK ROOFING.

The old reliable old-fashioned
gravel roofing manufactured by
machines which do their work
perfectly from the hest known as-
phalt reoting materials surfaced
The best for all ruofs, flat or pitched.

with clean washed gmvel.
Write to us for samples.
THE WEST COAST CO,, 1023 Monadnock Bldg., Chleago.

1007 MORE LIGHT

in useful directions without additione
al cost by using the world renowned

SHELBY ‘¢ USEFUL LIGHT.”

100 tests have demonstrated conclusively
that our lamp will ditfuse more useful
ight for less cost than any other extant.
Many firms of national repatation use no
other make. The best way to prove our
statement is to try the lamp. Write us
for prices and particulars.

SHELBY ELECTRIC CO.,iOO Fish St.. Shelby,0.

EVOLUTION OF THE AMERICAN LO-
comotive.—By Herbert T. Walker. A valuable series
by a member of the National Railway Museum (ommit-
tee. I'he locomotive from 1825 to date is described and
illustrated hy careful drawings, great attention being
given to historical accuracy. 21 lllustratlons QCIEN-
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1114,
Price 10 cents each. For sale by Munn & Co. and all

newsdealers.
On Air

w20~z cOH

rr
“Perfecfton AIR MATTRESSES

(Trade Mark)

in Camp—On The Yacht—Or At Home
THE IDEAL BED OR COUCH

Strictly hygienic—N on-absorbent—Odorless.

A BOON TO THE INVALID—A LUXURY FOR THE WELL

Light weight, and when deflated can be packed in small spm,e
@  SEND FOR CATALOGUE AND PRICE LIST

Mechanical Fabric Co., Providence, R. l.

THE MOST MODERN AUTO.

ELTMORE AUTOMOBILES.

Practical, Durable,
Eftiticient. Easy to
control at an
speed. Double cyl-
inder motor,
smooth gliding mo’
tion. 2models, §800-
$1500. Get further
mformation tree.

ELMORE MANUFACTURING. CO., Clyde, 0., U.S.A.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant. its qualities,
snemistry, pressure of liquefaction, its probable future,
c¢xperiments performedwith it. A most valuable series
of articles, giving in complete torm the particulars of
this subject. Details of furnaces for making the carbide,
gus generators, gasometers, burners, ete. Contained in

CIENTIFIC AMERICAN SUPPLEMENT 08. 9%,
1004, 1007, 101-. 1014, 1013, 1016, 1022,
1033, 1088, 10537, 1064, 107 10722, 1082,

1081 1083, 1086, llul 132 1132

1083,
1149,1150, 1203, 1204, 11206 and 1209, Price10
cents each, by mail, from this office, and all newsdealers.

TYPEWRITERS

Absolutely New MANHATTAN at much less than
manufacturers prices. Second-hand, all makes. Send
for Catalogue.

F.S. WEBSTER CO.,

333 Congress St., Boston, Mass

SCROLL
SAWYER,

On receipt of 15 cents
I will send, pos:-paid, the
attern of this Three=-
shelf Bracket, sze
13x?1, over 300 beauti-
ful Miniature De=
signs for Scroll Sawae
ing, andmy [LLUSTRAT-
ED Catalozue of Scroll
Saws, Lathes. Fancy
Wocrds. Small Locks,
Fancy Hinces,
Clock Movements, etc.;
orsend 6 cents for Cata-
logue and Miniature De-

snins.

. H,. POMEROY,
Mechanical Department,
8 Asylum Nlreeh

HAl{ThORD, (,l.u

CONTROL OF FIRE. VALUABLE PA-
Ler on fire extinguishment. SCIENTIFIC AMERICAN
SUPPLVMENT 11:34. Price 10 cents. For sale by
Munn & Co. and all newsdealers.

INVENTORS—SAVE TROUBLE

We'll make your working drawings for you—accurate
and practical, and do the work promntly, satisfactorily
and reasonably We make munres of anvt hing
and will save you trouble in preparing your prelimi-
nary sketches of whatever you invent.

A. WEST & CO., 76 PARK PLACE, NEW YORK CITY.

RIVETT LATHE

=] From $100 to $1700 Each,

GOLD MEDAL

AT THE PAN-AMERICAN EXPOSITION.
I#¥"Send for new Catalog: 1901. &8
Faneuil Watch Tool Company,
BRIGHTON,

Columbian Spirit.

TRADE MARK.

A Cbemically Pure Methyl Alcobol. Price in bbis.
and % bbls., $150 per gallon. Columbian Spirit cannot
be taken internally, but for manufacturing purposes is
the equal of alcohol. ft is a water white spirit. testing
99 per cent. of pleasant odor and free from impurities.

MANHATTAN SPIRIT CO.
Seole Manutacturers, BUFFALO, N. Y.

Want Agency !

2333333333333+ 3: :

N. Y. for up-to-date
hlet trical Signs. J. A. R
care Sci. Amencan.) Y.

SSSSSS3SSs
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A OIL--SMELTER--MINES ;‘.’,

%
i

Dividend-Paying Mining, Oil and
Smelter Stocks, Listed and
Unlisted, our Specialty.

DOUGLAS, LACEY & CO.

Bankers & Brokers, Fiscal Agents,
Members N. Y. Consolidated Stock Exchange.
66 BROADWAY & 17 NEW ST.. NEW YORK.

Booklets giving our successful plan for realizing the large
interest and profits of legitimate mining, oil and
smelter investments, sub. blanks, tull particulars, etc., sent
free on application.

I S O R e Y
A NON-STRETCHABL

¢“EVERY LINK IS RIGHT.”

Mailed to any ad-
dress upon 1eceipt
end 26 cents for fob. $2.00 per dozen.
C]lAIV COMYF AN\ lndlmmpoll-. Ind.

\'

v

CYCLE
CHAIN

=0 0of 314
INDIANA

ARMATURE WINDING, RIGHT AND

Left Handed.—An important paper for all amateurs. 17
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT,.
No. 1139. price 10 cents. For sale by Munn & Co. uni

all newsdealers. Send for catalo ue.
EcoNeMIcAl, 33C.

1-1b trade-mark red bags.
Good Coffees, 12¢. and 15c.
Good Teas, 30c. and 3b6c.
COOK BOOK FREE
to customers. bound in clatb,
325 pp., 2,500 receipts.
The Great American Tea Co.

31& 33 Vesey St., New York.

P.O. Box 290.

BEST AND MOST

AT THE
FRONT

Greatest

The Morrow Coaster Brake. o=

ECLIPSE MFG. CO., Box X, Elmira, N. Y.

il

LY:& CO.

4
METDIL Luaseranes
VEA HorsJRYIT- CHBES

Yo CHICAGO-ILLUSA
American Yacht and Motor
Company,

C‘atches, |

Cherokee and DeKalb Streets,
All varieules at lowest prices. Best Railroad
Track and on or Stock Scales made.
Also 1000 useful articies, including Safes,
Sewing Machines, Bicycles, Tools. etc. Save
Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill.
M STEREOPTICONS and VIEWS
for Public Exhibitions,Church Entertainments,
for illustrating sermions. Many sizes, all prices. Chance
for men with little capital to make money. 260 page
catalogue free.
JES S E'E LTH[ VERY‘
TOOLS: SAWS E TC
W JESSOP & SONS L2 3l JOHN. ST. NEW YORK
have a world-wide reputation
and conditions of people.
Booklets and Catalogues sent
on application.
THE NEW ENGLAND WATCH CO.
37 Maiden Lane, 137 Wnbash Ave.,

ST. LOUIS, MO,
o0ales &
AGIC LANTERNS
) McALLlSTER. Mfq. Optician, 49 Nassau Strest, N. Y.
and are made to suit all sorts
New York Chicao.

Spreckels Building, 8an Francisco.

ANY interested in Art, Ar-
tistic Shading or Coloring
will do well to write

The Air Brush Mfg. Co.
80 Nassau Street,
Rockford, Ill., U. S. A,

CHARTER PLENGlNE
USE]] N ACE

Bv Anv OnNEe
FOR ANY PURPOSE
Stationaries, Portables, Sawing Outfits,
Hoisters, Engines and Pumps.
Fu er.—Gasoline, Gas, Distillate.
Send for Tilustrated Catalogue and Testi-
monials, and State Your Power Needs.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL.

Stainoff

has superceded

SOAP

for the instant removal from the skin of
every description of grease, grime or stain
caused by oils, inks, berries or.dyes.

Staluoffis a new preparation, thoroughly
antiseptic, periectly harmiess to the most
deiicate skin and is far superior to soaps or.

any alkaline preparations.
Tt is put up like a shaving stick and is most
convenient and economical.
Sold by ‘siationers, druggists and other

dealers at 2)c. A sample stick, envugh tor
several weeks, will e mailed you for 10c., or
10 return for the card or business address of
a retail dealer who is not_handiing smlnoﬂ’,
together with 15¢., we will send you a fuli-
sized stick which will outlast 30¢. worth of
soap or any other preparation.

THE D. M. STEWARD MFG. CO.,
SOLE MANUFACTURERS,
107 Chambers St., New York“City.

‘ Ohattanooga, Tenn.

1 Pay The

Will ship C. 0. D. to

GUARANTEED TO RE

AGENTS WANTED TO SELL

BOSTON, MASS,

Freight »

any station in the United States for

$25

The “WILLARD STEEL RANGE”

Has 6 8-in.lids, oven 17x12x21, 15 %’lllon reiervmr, lar|
grate. burns wood or coal, wei

ge warming closet, duplex
roughout with asbestos.

Write for free descriptive

8 400 Ibs., lined t
AS REPRESENTED,

circulars and testimonials from parties in your section who are using one.

WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo.

FOR CASH OR ON CREDIT.
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These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported

cigar tax ourbrands would cost double the
money. Send for booklet and particulars.

CORTEZ CIGAR CO., KEV WEST.

Hartford Typewriters made with either single
[ or double keyboard. I'rice £65.00. Catalogue
j On application.

HARTFORD TYPEWRITER CO.,

4T2 Capltol Ave.. Hartford, Conn., U. 8, A,

Howard Two and Four Cycle

MARINE
AND

| AUTOMOBILE

| MOTORS

Write for Cat.
Grant Ferris Co.
Troy, N. Y.

OT an ordinary
suspender

PRESIDENT
SUSPENDER

B hasa principle of its own. Refuse iml-
tations. Ifithas “‘President’ on the
buckles it's genuine. Trimmingscan not
rust. New model now ready for men of
heavy work; also small size for boys.
50c. every where, or by mail postpaid.
0. A. EDGARTON M¥ . CO.
Box 222 Shirley, Mass.

IR

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's [Jse.—The utilization of 110 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be m:de by any amateur who is versed in the
use of tools. This ‘article is contamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents.
For sale by MUNN & Co0., %1 Broadway, New York City,
or by any bnokqeller or newsdealer

. | Pk Pertect Pencil

One with a “ dependable’” point, a uniform
grade—one that draws a clear, sharp, well-
defingd line, and to do this you will bave to
choose

DIXON'S AMERICAN
CRAPHITE PENCILS

the best made lead pencil in any country.
Hard, soft or medium. Suitable for all pur-
poses. Architects, draftsmen, clerks, re-
porters, etc.. find them a boon.

Send 16 cents for samples.

Worth double the money.

JOSEPH DIXON CRUCIBLE CO.
Jersey City, N. J.

STEWARD'S

The Exponent of Highest Art in
ACETYLENE BURNERS Rt sitioene ¢
STATE LINE MFG. CO., Chattanooga, Tenn., U. S. A.
107 Chambers St., New York.

COMMERCE

owes its growth to the steamship,
the railroad and the

Remington
TYPEWRITER

Thetime and labor it saves, the vol-
ume of wark it does and the oppor-
tunities it affords, combine to place
the Remington Typewriter in the
front rank of businessbuilders.

Wyckofi, Seamans & Benedict, 327 B’way, New York.





