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THE FACTOR OF SAFETY IN YACHT CONSTRUCTION.

If we except the bicycele, there is probably no pro-
duect of the mechanic in which the factor of safety is re-
duced so near to the vanishing point as in that highly
developed machine known as the racing yacht. It has
been estimated that the factor of safety in a light road
bicyvele when it is being ridden by a heavy rider over
rough roads is not over134. That is to say, when the
mwachine experiences its heaviest joltsthe metal is being
strained to within 25 per cent of its ultimmate strength.
1'he frequency of broken forks and buckied frames is
the price we pay for lightness in a machine which,
while strong enough to withstand the ordinary stress
of travel, has but little provision for accidents in the
way of rocks, curbstones, or collisions. The public is
willing to sacrifice a surplus of strength in favor of
light weight, and in the case of careful and judicious
riders the sacrifice is abundantly justified.

In competitive yacht construction the saving of
weight is not a matter of choice but of necessity, partic-
ularly in these latter days of the art, when the prinei-
ples of design are so well known that in model and sail
plan there will be comparatively little to choose be-
tween two rival yachts when they meet on the trial
course. As far as the designer and builder are con-
cerned, the contest has come to be one of weight-sav-
ing in construction ; and the engineer can now claimn
yacht construction as one of the many arts which, like
that of practical architecture, have called in his ser-
vices and availed themselves of his knowledge of strains
and the strength of materials. Thornyeroft in Eng-
land and Herreshoff in America had both achieved
reputations in the construction of fast torpedo craft
when the inevitable drift of ideas and events in yacht
construction drove Lipton totheoneand Iselin to the
other in their endeavor to secure the ideal racing craft.

How closely Herreshoff and Thornycroft have crept
to the danger line in the yachts ** Defender,” ** Colum-
bia,” and ‘Shamrock” is suggested by the mishaps
which have overtaken these boats in the course of their
respective preliminary trials. In one race ‘‘,Defender”
carried away her gaff, in another the enormous strains
on the shrouds caused them to cut into the masthead,
and in a third race the steering gear -collapsed.
‘*Shamrock” at her launch is merely touched by the
stem of a friendly tug which leaves a deep imprint in
the frail metal of her hull. Later she goes out for
a trial sail, and the breeze has scarcely filled her sails
before the halliards part and the mainsail comes down
on.the run. On her first race she carries away her
club topsail yard, and immediately after her start for
America, something goes wrong with her bowsprit and
she must needs put back for repairs.

And now it is ‘‘Columbia’s” turn, and just what has
happened to her is best understood by a glance at the
two illustrations on our front page, one of which shows
this lovely eraft—by far the most beautiful that Herre-
shoff has ever turned out—under her full press of can-
vas, while the other proves on what a *‘slender thread ”
—in this case a slender stick—the integrity of that
towering weight of spars and sailecloth depends. It
wasg the case of the strength of the chain being equal
to the strength of the weakest link—the link in this
case proving to be the ‘‘port spreader,” a slight pine
stick which extends some 15 feet laterally at a point
near the heel of the topmast and serves to ‘‘spread”
the topmast and masthead shrouds anl enable them
to exert a more lateral and less vertical pull on these
spars. When the spreader split, these shrouds slack-
ened, and the enormous lateral pressure upon that
towering pile of canvas, nearly 140 feet in height, fell
upon the steel mainmast. While the mast was strong
enough to stand the compressive strains thrown upon
it by the pull of the shrouds, forestays, and backstays,
it was quite unequal to the cross-bending %train when
the shrouds were slacked up, and it promptly bent
over and shut up, ‘‘ after the fashion of a boy’s tin putty
blower,” as some one expressed it, the wooden topmast
snapping in two, and the whole mass of sails, rigging,
mast and spars falling over to leeward in the piec-
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turesque confusion shown in our photograph of the
wreck. No blame is to be attached to the steel mast,
as a solid wooden spar would have proved equally
helpless under like conditions.

There is a lesson in this circumstance which such a
shrewd observer as Herreshoff will not fail to learn.
‘While in the larger elements of a yacht, such as the
hull and spars, weight mmay be judiciously saved to
within a certain safe limit, there are swaller but very
vital elements, such as the spreaders, the steering gear
and certain details of the rigging, in which extreme

economy of material may prove to be the very worst

form of extravagance.

OUR FOREIGN TRADE FOR THE LAST FISCAL
YEAR.

The trade of the last fiscal year is most astonishing
and is a remarkable indication of the prosperity of the
country. Our total imports for the year amount to
$697,116,854. Of this sum, $211,869,918 was for articles
of food and live animals; $221,998,377 was for articles
in a crude condition which entered into the various
processes of domestic industry ; while only $108,621,406
was for articles manufactured ready for consumption ;
and what the Treasury Bureau of Statistics terms
‘“articles of voluntary use, luxuries, ete.,” amounted to
only $93,914,635. Duty was collected on 43 per cent of
everything imported and amounted to $206,507,812.

Our total exports amount in value to nearly twice
our imports, the sum reaching the enormous total of
$1,204,123,134. Of this sum, $784,999,009 was for pro-
ducts of agriculture, so that in this class alone our ex-
ports amount to a larger sumn that all our total imports.
Our exports of products of manufactures amounted to
$338,667,794. Our produects of mines exported amount-
ed to $28,832,547. Our products of the forests exported
amounted to $42,316,779. The fiscal year shows indeed
a magnificent trade balance in our favor.

Manufactures are now becoming more than a third
of our total domestic exports and the quantity and value
are aonstantly increasing. Of this remarkable growth,
the manufactures of iron and steel are the most strik-
ing. Out of a total increase in our exports of manu-
factures during the year which amount to about $48,-
000,000 in round numbers, $33.000,000 is in manufactures
of iron and steel. The total exports of iron and steel
manufactures for the fiscal year 1899 were $93,715,000,
or more than three times as much as those of 1894. On
the other hand, the imports of manufactures of iron
and steel continue to fall, having been during the
year $12,098,239 against $25,338,103 in 1896 and $53,544,-
372 in 1891 ; thus, while our exports in this line have
been constantly growing, the imnports have fallen, so
that they are now less than one-half what they were
in 1896 and about one-fifth what they were in 1891.

A NATIONAL PARK IN THE EAST.

The creation of a great national forestry and game
reserve in northern Minnesota, embracing 7,000,000
acres around the headwaters of the Mississippi River,
with many lakes of rare beauty, well stocked with
fish, will be advocated before Congress next winter by
prominent citizens of Chicago and Minnesota. The
promoters of the plan are not likely to experience
much difficulty in interesting Congress. The game
and the virgin forests of the United States are disap-
pearing so rapidly that it is exceedingly important
that measures be taken, before it is too late, to save
some of the great wooded areas of the continent.

It is one of the marked features of the legislative
and popular indifference to their best interests com-
mon to those regions that such enterprises as this
never originate in our Southern States. Yet there, it
would seem, we have the most promising, most adapt-
able, and most accessible regions for such purposes to
be found anywhere within our national limits. Nearly
all of the forestry reserves that have been established
up to the present time are in the far Northwest ; the
chief of them, the Yellowstone National Park, is in-
accessible to the great majority of the people. Nothing
of national scope is to be found east of the Mississippi
River.

Within about a day’s travel of New York, Philadel-
phia, Baltimore, Washington, and most of the Atlantic
seaboard, and quite as accessible to Pittsburg, Cincin-
nati, Louisville, Indianapolis, and St. Louis, there are
vast stretches of virgin forests—along the line of the
Great Smoky Mountains, on the border between Ten-
nessee and North Carolina—that are thoroughly suited
to the purposes of a great game and forest preserve.
Going up from the lowlands at Walhalla, S. C., to the
high plateau surrounding Highlands, N. C., a stage
trip of about thirty miles, the late Prof. Gray, the emi-
nent botanist of Harvard, tells us that he encountered
a greater number of species of indigenous trees than
could be observed in a trip from Turkey to England,
through Europe, or from the Atlantic coast to the
Rocky Mountain plateau. The region surrounding
that described by Prof. Gray, especially to the west,

- with the headwaters of the Tennessee, the French

Broad, and the Savannah Rivers, all within a few
miles of each other, with fertile valleys and mountain
elevations of 5,000 feet or more, and a densgity of ver-
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dure unapproached elsewhere, is an ideal spot for a
preserve, where every sort of North American animal
or fish would thrive and where almost every tree or
plant found within our borders fromm the Atlantic to
the Pacific would grow uncared for. The land in this
region is still purchasable *‘ for a song,” certainly at as
little as or even less than that obtaining in the North-
west. The climate, while sufficiently severe in the win-
ter to suit the more northern species of animal life, is
never sufficiently so to kill great quantities of game,
either by freezing or through lack of winter food, as
is not uncommon in the Northwest woods.

Added to the climatic and the varied physical char-
acteristics of this region, which especially fit it for the
purposes in view, there is no like region obtainable
where the varied and picturesque scenery so admirably
adds to the desirability of the location. While these
headwaters are singularly devoid of lakes, there are
ample streams running through deep valleys and gorges
which render the production of artificial lakes and
reservoirs a matter of detail and of slight expenditure.
Cascades and even waterfalls of very considerable
dimensions abound on every hand, vast stretches of
virgin forests, with an evergreen undergrowth of laurel,
kalmia, rhododendron, ete., afford ample shelter and
browsing for the winter, while the steep mountain
sides, largely covered with bowlders and rocky ledges,
from every cranny of which dense vegetation springs
forth, furnish safe homes for all varieties of our smaller
maminals.

A park that would take in the region along the Smoky
Mountains around Clingman’s Dowe, or the southern
slopes around where North and South Carolina and
Georgia meet, in the middle of the headwaters of the
Savannah River, or where Tennessee, North Carolina
and Georgia meet, would not be misplaced. The tiin-
ber and mineral wealth of the regions mentioned are
such that it can only be a question of a few decades
when these mountain slopes will be denuded and when
the people of the vast valleys that depend on these
watersheds for their water supply will suffer from the
blindness of a generation that could not foresee the .
otherwise inevitable and combine its prevention with
the benefits of an enduring national park in the popu-
lous East.

P

POSTAGE AND THE EXPORT TRADE.

A correspondent of ours from Sydney, N. 8. W., has
made a complaint regarding insufficient postage on
matter sent to him from the United States, and we
have also received complaints from so many other
sources that at last it has become necessary to sound a
note of warning which American manufacturers and
exporters should heed. Our correspondent states that
American firms are extremely careless in the matter of
postage paid by themn. He and his partner are native
Ameriéans, and understand American mwethods of
doing business, and the bulk of their business is in
American goods. They keep a mail book and enter
every letter posted, and when an answer is received a
check mark is entered after it and an account is kept
whether a reply is received or not, or whether the
letter is returned to the Dead Letter Office. He found
on going back over this book that 20 per cent of the
letters were never answered, and that in the matter of
underpaid postage from the United States it has cost
them on an average of $3 for each mail during the
years the book has been kept. Often this amounts to
from twenty-five cents to a dollar on circulars of abso-
lutely no use to the firm of manufacturers’ agents, im-
porters, and coinmission merchants. They find that
in twenty years only two failed to reply from English
and Continental firms and in only three cases was their
postage short. He strongly condemns American ne-
glect and methods of business in this respect. Our ex-
port trade is now at the highest level which it has ever
reached, and if we are to 1naintain our present satisfac-
tory position it will be necessary for our manufacturers
and importers to pay the strictest attention to all the
minutizz connected, with the business. Our consuls
abroad are constantly sending complaints regarding
the lax business methods in correspondence and in the
matter of postage. There is no difficulty in prepaying
all matter sent abroad, so that an onerous burden is
not placed on the recipient. Often small matters of
this kind defeat the very end which the sender has in
view.

THE PRODUCTION OF SLATE.

Various materials have been proposed to take the
place of slate, but the ease with which this substance
can be cleft assures for it a permanent use and it is in-
teresting to note the actual importance of its produc-
tion.

France holds an important place in this respect,
and ranks second among the slate-producing countries.
In Marne-et Loire the slate quarries produce annually
about $4.000.000 worth. Her principal competitor up
to the present has been the United Kingdom, where, in
Wales, Cumberland, Westmoreland, Ireland, and the
Isle of Man, are situated quarries whose production
last year amounted to nearly $8,800.000. But it will
soon be necessary to place the United States well up in
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the list of competitors, for this special industry has
assumed considerable proportions here, and slate to
the value of $3,600.000 is produced annually. Small
quantities are also quarried in Canada, Belgium, Ger-
many, and India. The estimated production of the en-
tire world is valued at $16,600,000.
- —
SOME SODA WATER FOUNTAIN STATISTICS.

The chemist who discovers a process of making a
new drink and is successful in putting it on the market
soon finds himself on the high road to financial suc-
cess ; but of the scores who are laboring in season and
out of season to concoct some new mixture that will
appeal to the taste of thousands of thirsty mortals not
one per cent reaches the goal for which he is striving.
Notwithstanding the popular craze for something new
in cooling drinks in summer, and hot and bracing in
winter, the number of successful drinks each season
is very small indeed. Ocecasionally the large depart-
ment stores will take up a new drink and advertise it
extensively, and there will be a temporary rush for it
which will make the profitslarge both for the dispenser
and the inventor. But there is nothing in which the
public refuses to be fooled for any length of time more
than in the drinks which are consumed summer and
winter. If a really new article of virtue is introduced
the public stands by it, and there is a steady and con-
stant demand for it ; but most of the new mixtures are
merely variations upon the old drinks intended to de-
ceive the consuners.

The summer trade in soft drinks is peculiarly handi-
capped in this respect. It is already so loaded down
with different sirups and drinks that dealers will not
take hold of a new thing unless it can be demonstrated
to possess unusual virtues, or the inventor of it is will-
ing to put a lot of money in advertising it. The largest
fountains, where the trade in soda water on a hot day
amounts to a thousand or more glasses, have to carry
in stock from fifty to one hundred different flavors.
The majority of the customers will only call for a few
different flavors, but the dispenser of drinks must be
prepared to satisfy the erank who is bound to call for
some odd flavor if it happens to be out. It is to pre-
vent the expansion of this already too formidable list
of sirups that the trade isopposed to the indiscriminate
introduction of anything new.

On.the other hand new drinks are put on the market
every season, but these are often the result of a little
independent work on the part of the owner of the
fountain. It is an easy matter for him to concoct a
new drink. His knowledge of sirups, waters and
chemicals enables himn to mix different ingredients to-
gether which will produce a flavor peculiar to itself.
It may have no other virtue. But if it is properly
named and skillfully advertised, it may have a “run”
or a season that will pay big profits. The soda water
man does not expect a permanent trade in it; he is
satisfied if it will take for a few weeks or months.
Usually the drink is one that does not cost much to
make. Enterprising druggists and department stores
in the shopping districts get out these special drinks,
which can be obtained nowhere else, and publish them
in a little pamphlet to distribute among customers or
on the street. - It is remarkable what this little adver-
tising will do on some hot days. The wording of the
advertisement must, of course, be unique and attrac-
tive, and the name given to the drinks appropriate to
the season and location. One druggist confessed that
he caused a run on a simple and harmless drink in
this way that averaged a sale of 500 glasses a day

through July, and some of the big department stores

must even exceed this.

The shopping district is the best all-round soda water
district in the city. Down town in the business dis-
trict the soda water season is short; comparatively few
men will call for this typical American drink except
in very hot weather. Then the stores do a rushing
trade, especially in the phosphates. A phosphate soda
is considered about as harmless a cold drink on a hot
day as any concoction yet devised, and it quenches the
thirst as well. Consequently, staid and sober business
men will indulge in one or more glasses of this drink in
preference to clear ice water. On the hot days, some
of the large down town drug stores sell a thousand or

two drinks, chiefly of plain soda and phosphates. Ice- -

cream soda is not a man’s favorite drink, but up town
in the shopping district it outclasses alinost all other
drinks. It has a long season, beginning early in the
spring and lasting until cold weather comes. The de-
partment stores make a specialty of the ice cream soda
because it is in such generaldemand; but on the whole
it is not as profitable as the plainer drinks. The
reason for this is not that the creamn costs so much
more, but because of the amount of time required to
consume it. Time is everything to the soda water
manon a hot day. With new customers crowding and
jostling each other to reach the counter, it is 1noney
in his pocket to get rid of consumers as quickly as pos-
sible. It takes a woman considerable time to eat and
drink her glass of ice cream soda. Usually she ex-
pects to make this an excuse to rest and gossip, and she
may occupy her seat at the table or counter for ten
or fifteen minutes. In that length of time a dozen

Scientific Quwerican,

or more sodas could have been dispensed to new cus-
tomers who would like to take their places. Soas a
matter of business the ice eream soda is not a favorite
with the soda water man in the hot weather. Some
absolutely refuse to serve it, except on ordinary days
when there are no ecrowds. It is convenient to be out
of ice cream when the mercury is climbing up among
the nineties.

The largest recorded day's business in soda was
made on one of the hot days in June, when one down
town drug store, which keeps open all night, sold over
its counter 8,000 glasses of soda and soft drinks. There
were many other stores which sold from 3,000 to 5,000
glasses. Such records are not made often, but there
are always from a dozen to twenty days in each sun-
mer when the average thus runs high. During the
rest of the season the demand is what is called moder-
ate, but in reality the profits are enormous.

In former days the few manufacturers of soda water
controlled nearly the whole trade in sirups and all
carbonated waters. To make more of a monopoly of
it, and to hold on to customers, the manufacturers
supplied their customers with elaborate fountains and
signs. The only stipulation was that the customer
bought his soda from the manufacturer. The outfits
did not go out of the possession of the manufacturers,
and could be taken to another customer if the soda
water man failed to live up to his agreement. The
cost of these plants, with their handsome marble
fronts and plate glass sides, ran all the way from $500
to $10,000 and $15.000. To-day most of the department
stores and druggists order their own fountains and owe
allegiance to no company. More than that, they do
not even patronize the companies to the extent of pur-
chasing sirups or carbonated water from them. They
have their own carbonating plant and make their own
sirups. A complete carbonating plant can be put in
for a few hundred dollars, and after once installed the
cost of making the soda water is very small. The
firms who supply the carbonated waters in portable
tanks charge from eight to ten cents a gallon, but the
druggist can make hisown beverage at less than three
cents per gallon. Where large quantities are used,
the difference in the original cost is so great that the
saving will alimost pay for the equipping of a car-
bonating plant in one suminer.

With the carbonated water thus reduced to three
cents a gallon, the profit on a glass of soda water is
great. The sirups and cream represent a greater cost
than the water itself ; but where the flavoring extracts
are made right in the store a glass of plain soda with
any of the ordinary sirups does not cost the dealer
more than acent and a half. A good glass of ice cream
soda cannot be made for less than three to five cents.
The latter is usually the average cost in high class
stores where the best of cream is used. The price of
ten cents a glass, considering the slowness with which
consumers drink it, does not make the profit so large
as an ordinary plain soda.

The soda water fountain is an American product, but
there is reason to suppose that other countries are
gradually contracting our national taste for this sumn-
mer beverage. One large firn makes a business of
manufacturing a certain type of soda water fountain
and carbonating plant for export. The South Ameri-
can countries in particular show a growing penchant
for soda water. A good many of the old-fashioned,
discarded soda water fountains find their way to South
America and even to South Africa. The demands of
the trade are such that every druggist in the city as-
pires to have constructed for his store a fountain of su-
perior size and taste, and this causes many old foun-
tains to be thrown upon the market. Formerly these
were sold to the small country dealers, but now a con-
siderable number of them are bought up by the second
hand dealers for the export trade. G.E. W.

—_—— ., ->~—
IMPROVEMENTS IN OUR TOBACCO.

The Department of Agriculture has now a number
of experts at work on the question of improving
our tobacco and making it as desirable for con-
sumption as that imported. We do not know of
any subject to which the department could devote its
attention which would bring back such a large finan-
cial return as the improvement in our domestic to-
bacco, which will dispense with the importation of
such vast quantities of wrappers and filling tobacco.
The Sumatra leaf, while not relished by all simokers, is
a most economical wrapper-leaf. It is good in color,
and a pound will cover mmany more cigars than the do-
mestic ‘product. The Havana wrapper is a great
favorite, owing to its color and incomparable flavor.
To compete with these imported wrappers the Ameri-
can producer must furnish a leaf which will resemble
the others in appearance and which will be fully equal
in flavor. Itis not so difficult for them to accomplish
the former as the latter. and whatever is deficient in
soil and climate must be supplied artificially, and the
government experts are working on this line, and
by change of soil, fertilization, hybridization and breed-
ing it is possible that the effect can be produced. Of
course, it will take many years to grow a nearly per-
fect leaf by artificial means.
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SCIENCE NOTES.

Lord Kelvin is to resign the chair of Natural Philoso-
phy in Glasgow University, which he has held for so
many years with such honor to the University.

The Chilean government is fitting up a state vessel
for the exhibition of national produects and manufac-
tures for the purpose of making them known abroad.
The principal ports on the Pacific will be called at
first.

Mr. Benjamin Hoppin has forwarded his pleasure
yacht “* Senta” to Greenland as a gift to the Peary re-
lief expedition. Mr. Hoppin gives this yacht without
any restrictions as to its use, except that he desires to
have it used in scientific research.

It is expected that the wheat harvest in Europe will
be about as good as that of last year. The Statist
estilnates that importing countries will require 210,-
000,000 bushels from America, out of 250,000,000 bushels
which the United States is expected to have for export
in reserve.

A curious story comes from Turkey. A German
firm sent some textile goods wrapped in old news-
papers. The Custom House officers noticed this fact
and informed the censor, who promptly decreed that
the articles had to be unpacked and repacked without
the newspapers, and this was done.

Interna’ _onal expositions are not always a financial
success, but the one at Turin seems to have been an
exception. The shareholders were all paid in full and
there was 140,000 left over. Naturally the city was a
great gainer by the exposition, as it is estimated that
more than 1,000,000 strangers visited it.

The late Robert Bonner was a famous compositor.
One day, for a wager, he set and corrected 25.500 emns
of solid minion in twenty hours and twenty-eight
minutes. The greatest record which he ever made
was setting and correcting 33,000 ems in twenty-four
hours, an average of about 1,376 ems per hour.

The third International Astronomical Conference
will be held at the Yerkes Observatory, Williamns Bay,
Wis., September 6, 7 and 8. Prominent astronomers
from this country and Europe will be present. A per-
manent organization will be effected at the coming
meeting, and arrangements to hold the annual meet-
ings at the larger observatories will be made.

Surgeon Beck, of the Thirteenth Minnesota, states
that the small caliber Mauser bullets rarely fracture a
limb and that he knows of fully a hundred men shot
through the chest cavity in every portion except the
heart who recovered. Abdominal wounds are, how-
ever, nearly always fatal. Interesting details on *‘Bul-
let Wounds in Modern Warfare” will be found in the
current number of the SUPPLEMENT.

Preparations are now being made for the Passion
Play, which will be held at Oberammergau in 1900.
The last Passion Play was given in 1890, and was a
success financially and artistically. Singers have been
selected and some of the actors who are to take im-
portant parts. Anton Lang will probably take the
part of Christ. The committee has decided to erect
new buildings, and the auditoriumn is to be covered
with an iron roof. This was very essential, as many
of those who visited the play nine years ago found

" their pleasure in it greatly marred by the fierce rays of

the sun beating down upon them.

The Seventh International Geographers’ Congress
will meet in Berlin, September 28, and will hold sessions
until October 4. These will be held in the new build-
ing of the House of Deputies. General meetings will
be held in the mornings, special meetings in the after-
noons, and the evenings will be devoted tosocial gath-
erings. Only twenty minutes will be allowed for the
reading of any paper, though exceptions can be made
to this in cases of subjects of universal interest. Ger-
man, English, French, and Italian will be the only
languages permitted. The ‘ Protektor” of the Con-
gress is Prince Albrecht of Prussia, and among the
vice-presidents are the King of Belgium, the Prince of
Wales, Crown Prince of Denmark, ete. Among the
honorary vice-presidents is General Greely.

The Chief of Police of Jersey City has hit upon a
novel plan for entertaining the poor of the city and
giving them enjoyment during the hot summer months.
IIe proposes to give a series of open air dances for the
public in different parts of the city. The plan does
not entail the expense of hiring hot, stuffy halls, but
he intends to utilize the asphalt pavement for dancing
purposes. He proposes to take a block of asphalt
pavement and have it perfectly cleaned, then traffic
will be suspended on it until the dance is over. The
block will be roped in to keep out traffic and the rough
element that might interfere with the dancers. Music
will be furnished by a band which is hired to give free
concerts. In nearly all large cities the municipalities
are doing a great deal for the pleasure of the poor, and
schemes like the present eannot be too warmly com-
mended. The recreation piers which have been opened
in New York city have been a great boon to the poor
and have undoubtedly saved the lives of many chil-
dren,
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A NEW MINER’S ‘DRILL.

In the accompanying illustrations we present a drill
for miners, which is coustructed to permit the passage
of hot water or steam to the point of the drill, so that
frozen ground may be readily thawed.

Referring to the sectional view, it will be seen that
the drill-point is hollow and is provided with a steam-
pipe supplied from a boiler. The admission of steam
is controlied by a valve, the stem of which runs down
to the point and up through the handle-bar, where it
is provided with a cross-pin engaging slots in a spring-

MINER'S DRILLING AND THAWING DEVICE.

pressed sleeve, which can be either turned or moved
longitudinally, owing to the kev-hole form of the
slots. In admitting steam to the driii-point, the
sleeve is forced down against its spring so as to unseat
the valve and permit the steam to thaw the frozen
ground and to wash out the precious metals.

Should the hollow drill-point be clogged, the ob-
struction may be readily removed by pushing down
the lower extension of the valve-stem. The down-
ward movement of the sleeve is limited by a stop-pin
projecting from the handle-bar and adapted to be en-
gaged by a slot. When the stop-pin is in register with
its slot, the sleeve can be moved down to the maximum
distance, so that in addition to the unseating of the
valve, the lower extension of the stem is pushed
through the hollow spout. But when it is desired
merely to unseat the valve without cleaning the point,
the sleeve is turned so as to move the stop-pin out of
register with its slot and to cause it to limit the down-
ward movement of the sleeve.

The valve is under the complete control of the oper-
ator, for when he grasps the sleeve to force the drill
into the ground the valve will open, but will itnme-
diately close when he relieves the pressure.

The inventor of this drill is Mr. Rufus E. Farrington,
of Phenix, Arizona Territory.

THE CRANKSHAFTS OF THE LINER ¢ DEUTSCHLAND.”

The accompanying photograph represents a piece
of finished steelwork which is entitled to take its place

among the things which are dignified with the title’

of ** Largest in the World.” 1t represents one of the
crankshafts of what will be the most powerful twin-
screw marine engines ever built. This shaft and its
mate have  ecently been completed by the celebrated
Krupp Company for the steamer *‘ Deutschland,”
which is now building for the Hamburg American line.
Each of the engines of this ship is designed to de-
velop 17,500 horse power, and the two together are
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and develop ordinarily about 13,000 horse power on a
single shaft. The great size of this piece of work is
best appreciated by comparing it with the man who is
shown standing beside one of the cranks. The dia-
meter of the shaft is 252 inches ; the stroke of all four
cranks is 72'84 inches, and the total length of the shaft
over all is 59 feet 334 inches, while its total weight is
223,300 pounds. The nickel steel of which it is made
has shown an ultimate breaking strength of 132 pounds
to the square inch, with an elongation of 20 per cent
in a length of 8 inches. In_our issue of July 1 we gave
some illustrations showing the construction of the keel
and cellular double bottom of this ship. The chief
dimensions of the ‘‘ Deutschland ” are as follows : length
over all, 68614 feet; length on the water line, 662 feet ;
beam, 67 feet 4 inches;and depth, 44 feet. The ship
will havesleeping acecommodations for 1,320 people, and
while not so long as the ** Oceanie,” whose total length
is 704 feet, she will have about 3 knots greater speed
and, of course, a considerably larger total of horse
power. We are indebted to Mr. Emil S. Boas for our
illustration and particulars.

THE “ POLYPHONE” —ATTACHMENT FOR PHONOGRAPHS.

One of the simplest and at the same time one of the
most ingenious attachments for talking-machines
which has yet appeared is found in the ‘ poly-
phone,” a phonograph sold by the Talking-
Machine Company, of 107 Madison Street, Chi-
cago, 111

It has long been a well known acoustie princi-
ple that when a sound has been reflected or re-
peated within an exceedingly short interval of
time, the original and the repetition sound in
unison. The makers of stringed musical instru-
ments apply this principle by using sounding
boards, upon the resonance of which the quality
of the tone depends. In the ‘ polyphone” a
similar principle is employed.

*“The ‘‘polyphone” is fitted with two dia-
phragms and two styli arranged one in front of
the other so that the same sound is twice pro-
duced. At first blush it might appear that one
diaphragm would reproduce one word and the
second another word. But when it is consid-
ered that the cylinder makes two revolutions
in a single second, it is evident that the inter-
val between the two sounds is so small that-
the repetition and the original practically co-
incide. Since the repeated sound is equal in
volume to the initial sound, it follows that the
‘“ polyphone” is capable of reproducing a word
with twice the loudness of the ordinary phono-
graph. In addition to this increased volume
the useof Lwodiaphragms imparts to the sound
that quality which, as before remarked, de-
pends upon the application of the principle of
resonance or of repetition.

The double diaphragm can be applied to any
phonograph whatever, so that any ordinary talking-
machine can be converted into a polyphone.

el

The Meeting of the International Acetylene
Association,

The annual meeting of the International Acetylene
Association was held in Chicago, July 11. The scope
of the association was extended to include, in addition
to manufacturers of gas generators and carbide, manu-
facturers of burners and other acetylene supplies.
Arrangements were also made to permit individuals,
inventors, ete.,, who were interested in the develop-
ment of acetylene illumination to become associate
members. 'The Acetylene Gas Journal, of Buffalo, was
made the official organ of the association. The opin-
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The Value of Small Inventions.

The inventor of the roller skate made £200,000. The
gimlet-pointed screw has been responsible for more
wealth than most silver mines. One hundred thou-
sand pounds in first-class securities would not repre-
sent the fortune made by the man who first thought
of copper tips to children’s shoes. Even a little thing
like the common needle threader is worth £2,000 a year
to its owner, while the ‘‘ Return ball”—a wooden
ball fastened on a piece of elastic—yields £10,000
per annum; this is only one of many profitable
toys.

We may mention the ‘ Dancing Jim Crow,” which
produces £15,000 a yvear ; the ‘“ Wheel of Life,” worth
in all fully £100,000 ; the walking figure ‘‘John Gil-
pin,” and the * Chameleon top.” The sale of the last
named toy has been enormous, and the profits also
enormous. Indeed, the * Chameleon top,” as a pro-
fitable invention, has probably excelled any one dis-
covery in modern times, however valuable and impor-
tant this may have been. As far as profits are con-
cerned, the invention of toys pays better than those of
anything else.

Money has been, and always can be, made more

easily out of simple patented inventions than out of
any investment or occupation.

Great discoveries take
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THE “POLYPHONE”—NOVEL ATTACHMENT FOR PHONOGRAPHS.

so many years and cost so much to perfect that the
fortines made from them are small compared with
those we have instanced. The man who discovered
that a candle, if tapered at the end, would stick firmly
intoits socket, patented the idea and afterward founded
the largest candle factory in the world. Might notany
one have thought of this simple device ? Out of the
millions who own umbrellas, how many realize that
these unfortunately indispensable articles represent
wealth untold! The frame, the cover, the materials
used, all are the result of num berless experiments and
patents. An umbrella years ago used to be made of
whalebone and gingham. It weighed as much as a
portmmanteau. Alpaca was substituted tor gingham,
then silk for alpaca. Each change meant a fortune to

NICKEL-STEEL, QUADRUPLE CRANKSHAFT FOR THE ‘“ DEUTSCHLAND.”

expected to drive the great ship at a speed of 23!
knots per hour on her trial trip, and to give her a sus-
tained sea speed of 23 knots per hour. There is no-
where in the world, either ashore or afloat, a crank-
shaft which delivers anything like as much as 17,500
horse power, the nearest approach to it, we believe,
being found in the Cunard steamers ‘‘ Etruria” and
*Dwbria,” whose engines are of the single screw type

Stroke, 72-84 inches; diameter, 25°2 inches; weight, 223,300 pounds.

ion was general that the acetylene business was on the
eve of a very prosperous season, although the problems
to be faced and overcome are such that establishinents
of small capital and experience are almost certain to
meet disaster unless they feel their way very carefully.
The president is George Landis Wilson ; vice-president,
W. T. Reynolds; and the secretary and treasurer is
J. B. Carroll.
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the inventor who brought it about. For a long time
the ribs were solid ; then Samuel Fox arose, took the
umbrella and cut grooves alongits ribs. He designed
the ** Patent Paragon Frame,” and lived to see his in-
vention used universally. At the death of Samuel Fox
his heir benefited to the extent of £179,000—the residue
of a total profit of at least half a million,—Patent Reec-
ord.



AucgusTt 12, 1899.

THE BOXING KANGAROO.

As is well known, the electric pendulum consists of
a very light ball of pith which is suspended by mmeans
of a silk thread from an iron wire that is bent at right
angles, the longer leg of the angle being placed in a
glass foot for the sake of insulation. If the little ball
Is approached by any object charged with electricity,
it is at first attracted and then, upon being touched,
is repulsed by it. The accompanying illustration, for
which we are indebted to our worthy contemporary,
the Illustrirte Welt, shows an original way of present-
ing this old principle. The figure of a boxer is cut out
of a visiting card and covered on the back with tin-
foil, which is cut a little larger than the figure, so that
it can be turned over the edges of the card. One foot
of the fizure is stuck into sealing wax on a small block,
and to the back of this leg is secured a piece of iron
wire. As the other foot does not touch the sup-
port, it is insulated from it. The figure of a box-
ing kangaroo in position for making an attack is
now cut out of tracing paper. This figure is also
covered on one side with tin-foil and then is sus-
pended by a linen thread from one end of a piece
of iron wire that has a rectangular bend, the other
end being set in the supporting plate so that the
kangaroo shall face the boxer, as shown in the en-
graving. In order to obtain the necessary elec-
tricity, we take a glass lamp chimney, stop one
end of it by means of a cork, and in the center of
the cork drive a nail to which is secured one end
of a piece of small iron wire, the other end of the
wire being connected with the wire on the back
of the boxer’s leg. Now our apparatus is com-
plete. After the lamp chimney has been carefully
dried it is rubbed with a piece of silk or fur, thus
generating electricity, which is transmitted to the
boxer. The kangaroo is strongly attracted by the
figure thus charged with electricity, which it at-
tacks, but a discharge of electricity takes place at
once and the animal is repulsed. This is fol-
lowed by a series of attacks and repulses, the struggle
between the man and beast being constantly renewed
as long as the rubbing of the chimney is continued.

OO

AN ELECTRIC BROUGHAM.

Among the numerous automobiles exhibited at the
electric show in this city recently was a peculiarly de-
signed electric brougham built by the Riker Electrie
Motor Company.

It will be noticed that the storage batteries are dis-
tributed equally at the front and rear of the body,
one portion under the driver’s seat and the other in a
rear box, the top of which is covered with slats in-
tended for holding trunks and baggage.

1t is said this is a pattern used considerably in Paris,
where this vehicle was to be, sent. The interior is
richly npholstered and is equipped with electric lights
and other conveniences found in modern coaches.

The vertical driving lever for operating the con-
troller switch is located at the center of driver’s seat
as well as the steering lever. A combined volt and am-
pere meter is fixed in front of the driver at the foot of
the dashboard. The current fromthe battery isapplied
to two motors attached to
the rear axle, each having
a capacity of 2 kilowatts,
whose pinions engage the
gear circular rack attached
to the interior face of the
solid rubber-tired rear
wheels. The weight of the
vehicle is 4,000 pounds. It
travels at three different
speeds, the highest being
at the rate of 10 miles per
hour. The battery after
one charging is good for a
distance of 25 miles on a
level macadam road. For
city use it is found to be
more economical than a
pair of horses, and occu-
pies less ground space than
the usual coach and team.

———— e —

‘fhe Age of Yew Trees,

It is believed that the
yew tree even exceeds the
oak in age. In England
and Ireland it is nothing
unusual to find yew trees
which, according to au-
thentic accounts, date
from 1000 A. D. Many of
these trees are celebrated
in history and legend.
There is an immense yew
tree in Wiltshire with a
hollow trunk capable of
accommmodating a break-
fast party. In England
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and it is probable that this is the result of the somber
and funereal aspect of the tree, which renders it par-
ticularly appropriate to places of sepulcher.

Nature-Study at Cornell,
BY ALICE DINSMORE.

Nature-study, according to Prof. Bailey, “is seeing
things which one looks at, and the drawing of proper
conclusions from what one sees.” A simple enough
thing to do, it would seem, and yet really so difficult,
that the College of Agriculture of Cornell is holding a
summer school in the art. It is free to teachers in

New York State, but open to others on payment of
tuition, and more than a hundred students have
availed themselves of its advantages this season.

The instruction is divided among three departients:
in insect life, in plant life and 1n farm work. Prof.

THE BOXING KANGAROO.

Comstock, the entomologist, directs the study of in-
sects. He or Assistant Prof. A, B. Comstock lectures
an hour two mornings a week. *“The metamorphoses
of insects,” ‘‘the grasshopper,” “the -cicada,” are
among the subjects that have been discussed, and the
lectures are fully illustrated by charts, drawings and
cabinet specinens. Not only is the life history of an
insect told, but interesting side-lights and latest dis-
coveries not yet recorded in books are added.

The lecture ended, the class is divided into sections,
each led by an instructor, and goes out with nets and
cyanide bottles to find specimmens in as many states of
development as possible. These are brought back to
the laboratory, where each student has a breeding
cage made of a flower pot with sod and foliage in it,
covered with a large lantern globe made tight with
muslin tied over the top. In this insects are put. so
that their manner of life may be watched. Later in
the day, an insect is dissected and drawn in whole and
in parts, so that his curious anatomy and functions are
understood as is possible in no other way.

Prof. Bailey’s instruction in plants is along similar
lines and by like methods. The excursions to the bor.
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der of Cayuga Lake where aquatic life can be observed
in its little known habitat, visits to the numerous wild
and beautiful gorges in the vicinity, and to the gardens
and forcing houses on the Cawmpus are among the most
profitable exercises in this department. The beautiful
and the ethical, the egoistic and altruistic sidesof plant
life are all brought to the attention of the students.

Many find a day with Prof. Roberts on the farm the
most interesting of the whole week. He, too, begins
with a lecture : **Cereals and the potato.” He includes
in it directions about soils and fertilizers, manner of
planting or sowing and cultivation, and illustrated by
blackboard drawings, root growth, ete. The scene of
his later instruction may be in a barn or a hay meadow
or a potato field, or elsewhere as suits his subject. He
also gives a great variety of useful lessons on the best
mmeans of raising both plants and animals, also in re-
gard to farm management and the beautifying of
farm houses.

The professors and instructors are all enthusi-
astic in their departments, and they find eager
response from a large number of the teachers who
are studying.

Each student arranges captured insects in a
case. Some are making collections of plants. All
who wish are to have specimens of soil to take
home.

The ultimmate aim of the College of Agricul-
ture is very far-reaching. It is believed that when
these teachers begin their work in September, it
will be with so fresh and intelligent an interest
in out-door life, that they will plan to get a few
minutes a day with their pupils in the study of
these common but little understood subjects.
Thus, it is hoped, children will be encouraged to
watch the strange and beautiful changes going
on about them in field and air and forest.

But most of all, it'is hoped that the large out-
come will be such a love for the country on the
part of the boys and girls now in the schools
that they will prefer to stay on the home farm instead
of leaving it for the city; or, if it is their misfortune to
be city-bred, that when they can have homes of their
own, they will choose them in the country.

In short, this is the latest effort toward the solution
of the *‘ abandoned farm ” problem.

il il

Yellow Fever Researches,

The present outbreak of yellow fever at the Soldiers’
Home at Hampton, Va., gives an excellent opportunity
for the members of the army medical corps to carry on
investigations as to the nature of yellow fever, which
they have already been prosecuting for the last two
years. At present the medical world seems to be of
the opinion that the specific bacillus of yellow fever
has not been satisfactorily identified, notwithstanding
the announcement that Dr. Sanarelli has segregated
the germ of yellow fever. Surgeon-General Sternberg
of the United States army has isolated the bacillus,
which he terus for convenience ** bacillus X.” It is not
clanned that this is the specific germ of yellow fever,
but only one which is worthy of closer study. The
surgeons of the Marine Hospital Service who have been
studying the question in
Cuba will goon make 1inh.
lic a report on the matter.
It!is believed that their
conclusions will be identi-
cal with those of Sanarelli.
Dr. Doty, Health Officer of
New York, is carrying on
experiments with a serum
for the destruction of the
bacillus discovered by Sa-
narelli.

o0

THE St. Clair and Erie
Ship Canal project in-
volves building a canal
across the narrow neck of
land separating Lake St.
Clair and Lake Erie; the
distance is only thirteen
miles. The construction
of this canal would save
seventy-nine miles of dan-
gerouslake and river navi-
gation. The canal would
be of great advantage to
the United States ship-
ping. The shipping pass-
ing through Detroirt
amounts to 32.000,000
tons per annum, and it is
estimated that at least
two-thirds of this amount
would use the canal. The
Canadian Engineer claims
there would be a saving
of $1,014,000 & year to the
vessel-owners by reason

yew trees are frequently
planied in church yards,

THE RIKER ELECTRIC BROUGHAM.
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of the shorter and safer
route via the canal.
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Sorrespondence.

The Alr Resistance Question.
To the Editor of the SCIENTIFIC AMERICAN :

I have read with much interest Mr. Cleveland’s criti-
cismus and conclusions concerning the Air Resistance
Question, and while he, in a seemingly correct manner,
obtains results absurdly large, a few facts borne in
mind will, I think, tend to reduce these figures to a
more reasonable size.

Nearly all formulas for the determination of wind
pressure at different speeds are based on the assump-
tion that the resistance encountered (other things be-
ing equal) is directly proportional to the area, or to ex-
press it mathematically : P = K8V? in which P == pres-
sure in pounds, S8 = surfacein square feet, V = velocity
in miles per hour, K = some constant. Experiments,
however, seem to show that as S increases, X would
have to decrease, in order that the equation should
hold true, and that therefore either P does not
vary directly as 8, or that K has been given too large a
value in the experiments, which have usually been
performed with comparatively small areas. Prof. Ker-
not says : ** Experiments at the Forth Bridge showed
that the average pressure on surfaces as large as rail-
way carriages, houses, or bridges never exceeded two-
thirds of that upon small surfaces of one or two square
feet, such as have been used at observatories, and also
that an inertia effect, which is frequently overlooked,
may cause some forms of anemoineters to give false re-

" sults enormously exceeding the correct indications.”

If the first of our conclusions, viz., that P does not
vary directly as 8. be correct, then Mr. Cleveland’s
figures are too large, and probably exceed the right
number by at least one-third of their value. If the
second conclusion, viz., that K is too large, be true,
then, Mr. Editor, your resulfs are too big. A little cal-
cuiation shows that to obtain the pressure of 15 pounds

* per square foot at 60 miles an hour, the value of K
would be about 0'004. As a number of authorities
make K less than 0004, it is quite possible that this
figure is too large. Whipple and Dines mrde it to be
00029, and it has been placed as low as 0:0014. More-
over, the fact that you obtained such large results in
your computations of the air resistance of a bicycle
and rider goes to prove that the formula is too large
for even small areas, and hence that K should be re-
duced. Of course, if the air resistance of the bicycle
and rider were made too high, that encountered by the
train was also correspondingly large.

Taffin, Ohio. HARRY F. STRATTON.

Alr Resistance to Moving Bodlies.
To the Editor of the SCIENTIFIC AMERICAN :

Everyone is familiar with the spectacle of brakemen,
in the performance of their duties, walking or run-
ning along the tops of swiftly moving box cars; and it
is also a matter of common knowledge that empty cars
of this type, when released on moderately descending
grades, in spite of the large surfaces presented to air
resistance, and with no propelling energy except that
generated by their own gravity, yet attain enormous
velocities, and in numbers of cases with men riding
in this same exposed position on their tops. The air
pressure against a surface equal to that of an erect
human body in such a position, if it amounted toa
fraction of the commonly accepted estimates, would
sweep these men with the violence of a tornado to the
ground.

Te put one’s head out of a car window, moving at a
speed of 80 miles an hour, does no* even involve the
danger of losing a properly adjusted hat or cap, much
less that of losing the scalp or the head itself. During
the test of a high speed locomotive on the Inter-
colonial Railway, a few months ago, the writer was
standing on the steps of the rear car of the train, mov-
ing at a speed of over 90 miles per hour, and, in order
to watch a danger signal in front, it was necessary to
lean far outward, but no air currents sufficient to re-
move a light summer hat were encountered, although
some drops of rain, which were falling at the time,
would ocecasionally sting the skin with the sharpness of
a whip lash. Evidently the larger ones did not attain
the full velocity of the air currents in falling through
them. Even at a distance of 10 feet from a swiftly
passing train the writer has often noticed a current of
air fully equal to that experienced on a train moving
at thesame speed, and everyone has noticed the herbage
by the roadside, waving in the air currents at con-
siderable distances from the train. These facts show
conclusively that a large body of air, extending many
feet in all directions, but moving at gradually decreas-
ing velocities at increasing distances therefrom, is dis-
turbed by the passage of a train. We must therefore
conclude that a thin stratum of air immediately en-
veloping the train, as, indeed, we may all know from
personal observation, is noving at practically the same
velocity as the train itself. T'he eddying currents of
air between the ends of the cars must of course exert
an equal pressure against both surfaces, and therefore
add nothing to the load of the engine. How much
power is required to continuously disturb such a large
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body of air is the question thatshould interest railroad
managers, rather than that of determining the frie-
tional resistance against the walls of the train.

It is probable that the greatest exertion demanded
of Murphy, in his race behind the locomotive, was
for the rapid movement of his legs. The air resist-
ance was removed by the train, and the frictional re-
sistance must have been very small indeed, and, aside
from the work of speed acceleration, it is therefore pro-
bable, if he had used a more highly geared wheel, that
he could have duplicated any pace set by the locomo-
tive, at his leisure.

Wind currents cannot be regarded as wholly analo-
gous to those generated by moving bodies, because
the entire atmosphere within their zone of disturbance
must be subjected to a considerable degree of conden-
sation, and therefore the pressures, against stationary
objects exposed to their action, must be correspond-
ingly increased. W. F. CLEVELAND.

Moncton, N. B., Canada.

An Improved Method of Studying
Insects,

Underground

BY PROF. JOHN B. SMITH, 8C.D.

Concerning the life "habits of underground insects
we are vet greatly in the dark, and much of our sup-
posed knowledge is really inference from observations
made upon the insects when at the surface or from
such excavating as has been done in attempting to
follow out the burrows of diggers. This method is
satisfactory in soils which are tough like clay, or hard-
ened like the ‘“*dobe” of the Southwest; but it fails
almost completely on lighter soils, even when assisted
by a straw or grass guide. Concerning insects that
make a straight burrow we have some information
that is reliable; but as soon as lateral galleries or
chambers are involved we begin to infer and direct ob-
servation becormes difficult if not impossible.

During part of the summer and fall of 1897 and the
spring and summer of 1898 a large number of experi-
ments were made with plaster of Paris of the finest
obtainable quality, pouring it mixed with water into
insect burrows and digging out the cast after it had
set. This method was originally proposed by Mr. J.
Turner Brakeley, of Bordentown, N. J., and a great
number of experiments were made by himn before the
best mixture was finally decided upon. Subsequently

‘Mr. Brakeley and myself madecareful studiesof several

species of digging bees, of burrowing spiders and of
the underground larve of certain Coleoptera. The
results of these investigations were very interesting
and proved that some of the forms had a much more
complicated life history than had been supposed ; also
particularly as to certain digging bees, that what had
been published about their habits was almost entirely
erroneous.

The method of work. after the experiments had once
developed it, is very simple. Having located the bur-
row which is to be studied, the first point is to clear
out the edges at the surface so as to give a clean
mouth into which there is no danger of running sand
or other material that- will obstruct the free flow of
plaster. The amount of material needed is, of course,
a matter of estimate and it depends;upon the experience
of the operator as to how nearly he hits it. The dry
plaster is first measured into a large tumbler or other
receptacle with a pointed lip and water equal in mea-
surement is then added ; that is, equal parts by mea-
sure of water and plaster are mixed together. The
mass must be rapidly stirred and thoroughly mixed, so
that it pours evenly and as smoothly as water itself.
The pouring must be careful so as not to obstruct the
opening, and a little experience is necessary to enable
the operator to run a small steady streamn into an open-
ing less than !4 of an inch in diameter. The liquid
plaster sinks at once to the lowest depths of the bur-
row and fills up, entering every lateral and every cell
that is not actually closed ; while the water soaks into
the soil, leaving a cast that becomes hard enough
to dig out in half an hour at the latest. Ihave poured
8 ounces of plaster into an opening about ¥4 of an inch
in diameter, reaching depths fully 5 feet below the
surface, filling cell clusters made by digging bees, and
all laterals of any kind connected with the main bur-
row. Anything in the way of insect life within the
burrows is, of course, embedded in the plaster, and in
that way we can get information concerning the actual
food habits of predatory species. Thus, in the case of
spiders, the owner will usually be found in the cast at
the end, and around it will be fragments of the in-
sects that have been devoured, giving a perfect repre-
sentation of food habits. The plaster fills the burrow
completely, and*when dug’out we have the opportunity
of studying individual peculiarities, where there are
any,’and of getting at the general type by a comparison
of a large number of examples. Thus it is found that
some burrowing spiders have a distinet enlargement
toward the middle of their tube, while others narrow
it at some point near the middle and have a large
chamber at or near the bottomn. Where there is a
silk lining this is held by the plaster and can be taken
out completely with the cast.

Taking out a cast requires experience and sometimes
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much hard work. It is astonishing how deeply some
of the bees go beneath the surface and how many
lateral chambers or burrows they will make. One of
the species studied by Mr. Brakeley and myself. not
half an inch and no more than 14 of an inch in diameter,
makes burrows in the course of its lifetime which will
foot up to between 12 to 15 feet of l4-inch tubing.
Weighing less than a grain, it moves many thousand
ties its own weight in the course of its work, besides
providing for from six to twenty descendants. This
method also gives us the possibility of following out
the history of a species at different periodsof its life ;
and making casts at intervals during the season, the
actual progress made by the insects can be ascertained
and the order of their work definitely established.

The results of this sort of continuous observation are
very prettily illustrated in the life history of one of the
Andrenid bees. Andrena, according to published ac-
counts, makes a vertical burrow extending down a vari-
able distance from the surface; then makes a lateral
cell, fills it with food, lays an egg, seals the cell, and
digs another at some distance below it; continuing
this until a sufficient depth has been reached. The-
idea is, of course, that the upper cell being first loaded
will develop first; that the adult bee will come out
through the burrow left by the parent; that the lower
one comes out in its turn and so on, each finding a free
passage made for it. Now the actual facts are alimost
the direct opposite. In the first place the parent bee
digs down just as far as it intends to go—in one case
over 40 inches—then sends off an oblique lateral and
constructs a cell, which agrees fairly well with the pub-
lished accounts. Having filled this cell the mother bee
begins another lateral some 6 inches or more above the
first, and uses the material excavated out of it to fill
up the burrow below, thus saving herself the trouble
of carting sand to the surface and at the same time
closing completely the entrance to the cell below.
When this second lateral has been loaded with a cell a
third is started still nearer to the surface, and the
second lateral is filled up. When the bee has complet-
ed as many laterals as she thinks it desirable to fill, she
simply breaks the burrow down altogether, so nothing
is visible except perhaps a discolored heap of sand
at the surface, which is beaten down by the first heavy
rain that comes. All the bees from these underground
cells mature at about the same time and each one
must, in order to reach the surface, dig through the
layer of sand resting upon if, be it only 8 or as many
as 40 inches.

Concerning other insects our knowledge has also
been materially added to by this method of study, and
it is one that adapts itself, particularly to lighter soils,
where following-a burrow in any other way becomes
difficult or almost impossible. Ant hills offer more
difficulties than any other kind of underground work-
ings, and this for several reasons: the chambers are,
first of all, so terribly irregular ; they are often con-
nected by very narrow passages : they are on different
planes and two or three roads into or out of a chamber
is nothing unusual. The galleries are also well popu-
lated, and a few specimens at one time in a narrow
gallery will obstruct the flow of the plaster, particularly
toward the end of the pour when setting is about ready
to begin. Taking out a cast of that kind also offers
innumerable difficulties and is an exercise in patience
and perseverance. The results, however, are astonish-
ing, and incomplete as the method is for this purpose,
it yet gives us a much clearer conception of an ant hill .
than we can get in any other possible way.

To the entomologist’s collecting outfit there must
be added in the future a can of dental plaster, some
graduates, a funnel or two, a good shovel, at least
two trowels and two or three knives with flexible
blades to dig around the casts witho=t breaking
them.

After the casts have been removed from the ground
they must be thoroughly dried in order to harden
them, and they can be then brushed clear of unneces-
sary sand and earth and preserved in any way desired
for further reference and study.

O+

Wireless Telegraphy Experiments at New York.

Signor Marconi has postponed his trip to this coun-
try until the fall and he may not come at all this year.
Experiments are being conducted at Tompkinsville,
Staten Island, by Mr. W. J. Clarke, under the inspec-
tion of Col. D. P. Heap, of the United States Light-
house Depot at Tompkinsville, Staten Island. A poie
70 feet high has been erected at Tompkinsville, and
signals have been sent to a lighthouse tender off
Coney Island. The current was sufficient to ring an

electric bell, but no messages have as yet been trans-
mitted.

The Manufacture of Caviar,

Formerly caviar was all imported, but now it is made
in considerable quantities in the United States. The
weight of the roe is about 10 to 14 per cent of the stur-
geon. The roe is taken from the fish, and thrown into
tanks; it is then washed and rubbed through sereens
until the eggs are all separated. They are then packed
in kegs with salt and kept cool until it is canned.
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Automobile News.

A large plant for the Daimler Manufacturing Com-
pany at Steinway, N. Y., is now under way.

There has been great difficulty in London in finding
drivers for electric vehicles, and one company has dis-
missed its employes and closed up its plant on this
account.

Arrangements are now being made for anotherimotor
carriage race in France. It will be run about the 15th
of August, the course being from Malo to St. Omer
and back via Calais. The distance is seventy-five
miles.

In New York city there are 5,000 cabs that ply for
hire. In Paris the cost of the current for the electric
cabs is about 90 cents per day. If the 5,000 horse cabs
in New York should all change to horseless cabs, the
amount which they would pay for power would be
of great assistance to the income of the central sta-
tions.

A New York bieyclist crashed into an automobile
coming in the opposite direction. The bicyelist was
thrown and broke his collar bone. Accidents of this
nature, at the present timme, are unfortunate, for no
matter whether the wheelinan or pedestrian is at
fault, the automobile is sure to receive .the blame for
the accident.

A traction engine drawing three loads of furniture
in Wales recently became unmanageable and dashed
down a hill at a terrific speed. The furniture van was
stopped by a large tree and collapsed, but the engine
continued on its course, and after felling a large tree
which stood in its path it turned over. One man was
killed in the accident and two were injured. Traction
engines have always been considered very safeand this
is certainly an extraordinary accident.

Among the curiosities in the way of automobile
fittings in Paris is the wheel of M. Izart. It really
consists of two wheels; one the wheel proper of the
vehicle and the other a loose wheel tire which is
kept in place by lateral bars. It is claimed that this
invention diminishes the friction by one-third and
that the vibration is very much lessened by its use.
It is also claimed that it will aid in driving carriages
over ruts and over obstacles.

Attempts are being made in Berlin to introduce
omnibuses which are propelled by electricity. One
of the most interesting has been constructed by Sie-
mens & Halske. It ecan run on the street railway
tracks or on the ordinary pavement. It is provided
with a collector which enabies the accumulators to be
charged from the overhead trolley wires during the
journey over the tracks. 1t is calculated that this
vehicle will have no difficulty in making eleven miles
an hour and run several miles on one charge.

A correspondent recently visited the automobile
show at Paris, and expressed himself as being very
much astonished at the multiplicity of ty pes exhibited
by the manufacturers. He states that they are far
behind their orders. Gasoline carriages seemn to be
the favorite for private owners in Paris.
tricycles are very numerous and are quite noisy. The
great speed of the gasoline carriage is particularly
noticeable. They all use the horn as a signal of ap-
proach, and it is now as well known as the incessant
snapping of the whip, at which the Paris *‘cocher” is
an adept. )

The German Minister of War recently stated that
the military authorities were following the develop-
ment of the automobile industry with the greatest at-
tention and would do everything to further and make
use of it. The appropriation for this purpose in the
Military Budget was voted for unanimously. . The
general introduction of automobiles would increase
the mobility of an army fourfold, especially in cases
where the roads are such as to permit of rapid move-
ment. Automobiles can be made use of as regimental
baggage wagons and as ambulances for army postal
service. In modern warfare the more the army can
get rid of living creatures, man or beast, which are not
combatants, and replace them by mechanical sub-
stitutes, the more confidently will a general take the
field.

The ““motor scout” was exhibited at the Automobile
Club’s recent show at Richmond, England. It con-
sisted of a quadrieycle fitted with a 114 horse power
petroleumn motor. It is convertible, carrying either
two persons or one person, and a light Maxim gun.
The gun is mounted in front over the leading wheels,
and it is arranged so that it can be fired with the
vehicle going at full speed. Below there is a tray suffi-
cient to store 1,000 rounds of ammnunition. Another
type is termed a * war motor car.” According to The
Mechanical Engineer, it is plated with armor and has
a ram both in front and behind. The armament con-
sists of two quick-firing Maxim guns carried in two
revolving turrets. The steering is done by the aid of
information obtained by mirrors so that the crew need
not expose themselves. The car is driven by a four-
eylinder Daimler motor developing 16 horse power.
An electrie search light is provided, the dynamo being
worked by the main engine.

Small motor
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Engineering Notes.

Two separate railroads into the Grand Cafion of the
Colorado are now assured. The preliminary surveys
have been completed for one of the roads, and the
line is being slowly located ahead of the graders.

The British government is now manufacturing a
new bullet which is even more deadly than the dum-
dum. The new projectile has a soft metal point which
expands with the friction caused by flight. It is said
that 200,000,000 rounds of the bullet are already in
stock.

The last large gun of the battleship *‘‘ Kearsarge ”
has reached the shipyard at Newport News, and now
the main battery is complete. The smaller guns will
not be put in position until after the trial trip, which
is expected to take place soon. The guns of the
secondary battery will probably be put on at the New
York or Norfolk navy yard.

The first elevator was built in 1850, using wormn gears.
Owing to the low height of buildings, there was little
demand for elevators until the localization of commerce
filled the great centers of distribution with merchants
and merchandise, so that story after story was added
to buildings, necessitating the rapid development of
the elevator. In the current SUPPLEMENT, the first
installment of Charles R. Pratt’s paper on ** Elevators’
is printed.

It was on the 22d of June, 1799, that the meter, the
basis of the metric system, was decided upon by the
Corps Legislatif, upon the report of French scientists.
Consequently, the meter is one hundred vears old,
and we must admit it has made a remarkable progress
in that period. At the same time there is great room
for improvement in this respect, and it is to be hoped
that by the timne another century passes away it will
be in universal use by every civilized country on the
globe.

The total displacement of ships now under construc-
tion for the British navy amounts to no less than 488,-
000 tons. In the current number of the SUPPLEMENT
there is a most impressive illustration showing in a
group the vessels as they will appear when they are
completed. There are six battleships of 12,950 tons ;
six battleships of 15,000 tons ; six battleships of 14,000
tons; four armored cruisers of 14,100 tons, with a speed
of 23 knots ; six armored cruisers of 12,000 tons with a
speed of 21 knots; and four armored cruisers of 9,800
tons with a speed of 23 knots, besides fourteen protect-
ed cruisers.

An important railway project, both from a commer-
cial and political point of view, says The Nation, is
the continuation of the Anatolian Railway from Angora
to Bagdad. The necessary capital is to be furnished
by the Germans. The country which will be opened
up is rich in natural resources, and most of it was
formerly densely populated. Russia naturally objects
to this route, because it comes so near to the Russian
sphere of influence, although two hundred miles from
the frontier. There is little doubt, however, that
much trade would be diverted fromm Russia to Ger-
many, and German interest would become paramount
in a region where Russia has been hitherto without a
rival.

A navigable waterway from Birmingham to Mobile
is under contemplation. The scheme was originated
by Mayor Van Hoose, of Birmingham, Ala. Such a
waterway would be a great thing for the iron and steel
industries of the South. The plan is to put Birming-
ham in communication with Mobile by way of the
Valley and Warrior Rivers at tide-water, in order that
loaded barges may be taken direct from the wharves
in Birmingham to the West Indies and. other Southern
ports. The last Congress appropriated $800,000 for the
improvement of the Warrior River, putting in a system
of locks and daims which makes it navigable to a point
within fifty miles of Birmingham. It would require
$6,000,000 to $8.000,000 to complete the job of extending
the waterway to Birminghan.

Various devices have been used in Europe for the
ventilation of tunnels. In some cases, oil-burning or
electric locomotives have been substituted for the trip
through the tunnel, and in other cases artificial ven-
tilation has been used. In the St. Gothard tunnel,
in Switzerland, an increasing number of trains has re-
sulted in materially altering the conditions which
existed when the tunnel was first built. Finally, the
plan of M. Saccardo was adopted. This consists in
forcing a volume of air at high speed into an annular
chamber which encircles the whole circumference of
the tunnel at one end. From this chamber the air
escapes on the inside face of the tunnel, and it is either
drawn out or forced in so as to produce an artificial
current. The plant is installed at Goeschenan, at the
northern end of the tunnel, and will act for the most
part to push the air out from north to south in the
ordinary direction of the natural draft. The ventilat-
ing machinery consists of two blowers revolving at a
rate of seventy revolutions per minute. With their
aid a current with a velocity of 2'8 meters per second is
produced. Travelersoverthis beautifuland well man-
aged road will appreciate the change.
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Electrical

The Viege-Zermatt electric mountain road is to be

extended from Stalden to Saas-Fée, a distance of ten

miles. The rack system will be employed at all points
where the grade exceeds twenty-five per cent.

Notes.

The magnetic observations at the Vienna Observa-
tory have had to be entirely discontinued on account
of the bad effects of the electric tramways and electric
light wires. The director of the observatory has sub-
mitted a plan to the government for a new observa-
tory, to be situated some distance from Vienna.

Prof. F. B. Crocker, of Columbia University, con-
seders that the Japanese are very unsuccessful as elec-
trical engineers. While labor is eight times as cheap,
the product is proportionately poor. He states that
the electrical studies are thoroughly up to date, the
lectures being given in English or with a liberal use of
English words.

Electricity is coming into very general use in Poland.
It is being largely adopted in many factories, super-
seding rope and belt driving. Electric lighting of fac-
tories is also becoming general. Most of the import-
ant railway stations are lighted with electricity. The
Germans have succeeded in getting the lion’s share of
contracts for electrical equipment.

Chicago is now planning to use the current of the
drainage canal for lighting and other purposes. Where
the stream discharges into the Desplaines River a dam
is building. At this point a head of sixteen feet will be
secured. Two routes have been under consideration.
One called the central route has been adopted, and it
is estimated that the enterprise will cost only $265,000
and 15,000 or 16,000 horse power will be realized with
the present maximum flow which is available.

The Chairman of the Metropolitan Underground
Railway of London has announced that at the begin-
ing of October electric traction will be installed on the
lines of the Company. All who have ever visited Lon-
don know that this wonderful system of underground
roads is not particularly pleasing to ride on, owing to
the smoke and gas from the engines. The introduc-
tion of electricity will be a vast immprovement and will
undoubtedly tend to increase the business of the Com-
pany.

Further details of the destruction of the Como Silk
and Electrical Exhibition have come to hand. Within
thirty-five minutes from the time the first alarm was
given, all the buildings were ‘entirely destroyed. An
attemmpt was made to use fire hose, but at first the
pumps refused to work, and when they did get into
working order the fire had becomne unmanageable. The
immense boilers used for driving the dynamos ex-
ploded, and two air or gas tanks also blew up. The
whole exhibition was valued at $2,500,000 and was ut-
terly destroyed. No lives appear to have been lost but
salvage operations were precluded by the rapid spread-
ing of the flames. The only objects saved were a paint-
ing and Volta’s sword of honor. Keen regret is ex-
pressed for the loss of the invaluable Volta records as
well as the instruments.

The life of the champagne manufacturer is made
miserable by the breakage in the cellars and the leak-
age of the gas from the bottles. A French scientist
has devised a plan for obviating the latter difficulty
which is simnple, and if not too expensive it might be
put into practical use with advantage. He covers
the cork and the neck of the bottle with a layer of
copper, deposited electrically. The bottle is coated
with black lead or zine powder and then placed in a
bath and plated. After it has been coppered there
will be no difficulty in plating on a copper base with
either gold or silver. Probably champagne bottles
would be the only bottles which ecould be treated in
this way, owing to the expense; but if it could be
cheapened, it would undoubtedly have many other
uses.

Mechanism has been installed in one of the steeples
of St. Patrick’s Cathedral, of New York city, for ring-
ing the chime of bells. There are nineteen bells,
which vary in weight from 800 pounds to 7.000 pounds.
The mechanism for striking the bells consists of a hori-
zontal air cylinder connected to the tongue of each
bell. The bells are hung around the belfry in two
tiers, the larger ones being in the lower course. A
system of steel I-beams is arranged to provide sup-
port for the operating cylinders. The cylinders for
the large bells are 434§ inches in diameter, and they
grade down to 2 inches in diameter. The bells have
double clappers balancing each other. The piston
rod of the air eylinder is attached to a central stud
projecting below the center of the clapper. The
piston is only used for a stroke one way, the weight
of the clapper returning it. The air compressor is
an 8X8 inch horizontal, double-acting, single-stage
machine, making- 150 rotations per minute, and is
driven by an electric mmator. The air is forced into an
air reservoir, from which it is conveyed to the belfry
through a 2-inch pipe, where there is another reservoir.
The bells are operated by a keyboard which is in elec-
trical connection with magnets controlling the valves of
the air cylinders.



104

FUEL GAS.
BY C. FRANCIS JENKINS, E.E., M.E.

The enormous consumption of natural gas in the
last decade has greatly advanced the demand for a
fuel gas. Aside from its extensive use in factories and
blast-furnaces, housewives, after coming to know the
ease and cleanliness with which a gasfirecan be started
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ideal. Coal gas comes next, containing, as it does, a
goodly portion, say 30 per cent, of marsh gas, with
twice as much hydrogen. With carbon as a standard,
the heat units of marsh gas are 2°'53, pure hydrogen
425, coal gas 1'71, and water gas but 0°59.

Now, although coal gas is high in heat units, water
gas is a far better conveyor, and 15 usually mixed

EXHAUSTER ENGINES AND INDICATORS.

and maintained, find a coal stove or kitchen range a
areat hards*.ip, and very reluctantly accept either, even
when force of circumstances allow them no choice.

Similarly the different incandescent mantle burners,
most efficient when using a gas which is high in heat
units rather than in illuminants, are being received
with wider and wider favor. With such a gas, the
light is unquestionably the cheapest known, costing
scarcely more than 34 cent per 100-candle-power-hour,
while tip burners require three or four times as much
gas, with a corresponding increase in the amount of
deleterious products of combustion. At first, and, in
fact, until quite recently, these mantles were too liable
to damage from insignificant jars. Knit of cotton in
the well-known stocking-top form, afterward dipped
in a solution of the oxides of the rare elements didy-
mium, lanthanium, thorium and cerium, and burned
to make them ready for use, they were very fragile.
This .trouble has now, however, in the best made
mantles. been practically eliminated.

Another potent factor to be considered in connection
with gas making is the gas engine. This motor, re-
quiring a gas high in heat units, is daily coming into
more cowmmon use on the score of economy and con-
venience, and in larger and larger units, although in
America they are at present not so much in evidence
as abroad. There are to-day in continental Europe
more than a score of cities which operate their water-
works by means of gas engines, and at less than half
the expense of well-operated steam-pumps.

It is, therefore, in the mmanufacture of gas, no longer
a question of candle power alone. but the number of
calories per cubiec foot of gas produced. Of all the gases
largely used by man, natural gas, or marsh gas, stands
highest in heat units, and for gas engine work is almost

PURIFIERS,

therewith in one way or another. Water gas, on the
other hand, while low in heat units is high in illumi-
nating power, but, unfortunately, cannot be raised to
a sufficient temperature in a common gas tip to burn
well alone. So the two gases have come very com-
monly to be combined in about the proportion of two
parts of water gas, with a specific gravity of 07, to
one part of coal gas, with a specific gravity
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heated carbon (C) is decomposed, forming a new com-
pound known as water gas 4H-+CO). Though the
plant is usually made up of several generators, it suf-
fices to explain the construction and operation of a sin-
gle one. The generator is a large sheet iron cylinder,
lined inside with thick fire blocks, the top having an
opening, say, fifteen inches in diameter, closable with
aheavy lid, making a gas-tight joint. From near the
top a pipe leads away, through the exhauster, to the
holder, while near the bottomn there are two intake
pipes, one a blasting pipe from the pressure blower in
the engine room, the other from a steam supply. With
a fire in the bottom, the generator is filled with coal, or
coke, and the blast turned on, which fans the entire
charge of coal to incandescence. When the roaring
column of blue flame coming from the blow-off has
reached a certain fierceness and transparency, a labo-
rer, working a lever, simnultaneously closes the lid and
shuts off the blast, at the same time opening the steam
intake and the gas outlet. The steam coming into
contact with the incandescent coal is decomposed, the
oxygen taking up carbon and liberating hydrogen, the
whole combining to form a gas. Although some sub-
stances gasify at as low a temperature as 40° Fah.,
others require as high as 150°, the intense heat of the
generator, say 2,000° or more, causes all the substances
to gasify at the same moment, and the whole passes off
as a stable compound, piped, through the exhauster in
the engine room, directly to the holder, where, as it
enters, it is mixed with coal gas. Such a degree of ex-
haustion is maintained as to just relieve the generators
of the weight of the holder (shown on indicators in the
engine room). This process of charging, blasting, and
steaming is repeated every few minutes, with no by-
produets.

The simple water-gas process requires few attend-
ants, while the production of coal gas is accomplished
at the expenditure of considerable manual labor.
Briefly, coal gas is generated in coal or coke charged
retorts heated to incandescence, but, unlike water gas,
it cannot be carried direct to the holders, for it must
first be freed of impurities. To begin with, then, the

of little more than half as much, say 045,
with 0°6 as the specific gravity of the mixture.

But, notwithstanding coal gas is much the
lighter, the vapor tension of the two when
combined, although different {rom the vapor
tension of either of them separately, en-
tirely prevents the gases from stratifying
in the holder or mains.

Although the mixture of the gasesis here
given as two to one, the proportion is con-
trolled almost entirely by the exigencies of
the case. In some cities a very high candle-
power is demnanded by the municipal authori-
ties, while in others no attention is paid to
the matter, the number of those who want
heating gas and of those who want light-
ing gas being about averaged. Then, too,
while coal in some localities is very cheap
and the manufacture of coal gas would
seein to be most economical, the making of
water gas is more nearly automatie, requiring the em-
ployment of fewer workmen, thus reducing the margin
of loss to the company by strikes and other labor
troubles.

This leads naturally to a description of what might
be called the new process gas, a process based upon the
known fact that water (H.0) in the presence of highly
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laborers wheel in coal from the bins in iron carts, from
which the stokers charge the retorts. A number of
these retorts, fitted with airtight iron doors, are ar-
ranged side by side and above each other in consider-
able banks. The retorts are heated and the inclosed
coal gasified by burning under them in mammoth Bun-
sen burners and a system of flues surrounding the re-
torts, a portion of the purified gas mixed with air, the
latter, as a, feature of econowmy, having been previously
heated with the off-heat of the retorts.

These retorts are made from a clay which, after
burning, is commposed of two parts silica and one part of
aluminum, with scarcely a trace of iron or magnesia,
which, with the great tenacity and elasticity necessary
to withstand the sirain of drawing and charging, are
especially adapted to the high temperatures of present
coal-gas practice.

From the retorts the gas is carried to the condensing
and purifying houses, where by means of water-seal
boxes containing lime and iron oxides, of scrubbers
and other devices, it is deprived of tar and gas liquor.
The scrubber takes out of the gas a large proportion of
the carbon dioxide and all the ammonia, at the same
time concentrating the latter into 20-ounce liquor. '

The output of purified gas is about 10,000 cubic feet
per ton of coal, in well operated ovens. The yield of
water gas from a similar ton of soft coalin the generator
is 55,000 cubic feet of 10 candle power gas. This can beJ
enriched, however, with benzine or oil; the addition
of 4 gallons of crude oil to 25 pounds of coal or coke
producing 1,000 cubic feet of a 20 candle power gas.

However, any kind of gas between the two extremes
of high heat and low illumination and low heat and
high illumination can be obtained by a proper manipu.
lation of the proportions of water gas and coal gas
without this enriching process.

So, following the natural law of supply and demand,
the manufacture of gas is slowly but surely undergoing
a change adapting it to wider uses and greater con-
sumption.
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New Privileges for the Canadian Niagara
Power Company.

A most important announcement in connection with
the Niagara power development was made by Secre-
tary William B. Rankine, of the Canadian Niagara
Power Company, on Saturday, July 22. It is to the
effeet that on July 15, an amendatory agreement was
executed between the coimnmissioners of the Queen

Victoria Niagara Falls Free Park, acting in the matter
for the government of the Province of Ontario, and -

the Canadian Niagara Power Company, under the
terms of which the Canadian Ni-
agara Power Company is given
until July 1, 1903, to develop 10,000
horse power in the Canadian park.
Tho new franchise is for 110 years,
and the rent has been reduced from
$25,000 to $15,000 per annum. There
are also other amendments in re-
gard to the location of the plant
and the power house, all the plans
for which have been approved. The
company on its part has yielded its
exclusive right to the use of waters
within the Canadian park, and
therefore the commissioners of the
park are at liberty to deal with
other companies for the develop-
ment of power outside the territory
occupied by the Canadian Niagara
Power Company. This agreement
was authorized by an act of parlia-
ment passed in March last.

The Canadian Niagara Power
Company is closely allied to the
Niagara Falls Power Company. It
is understood that the new fran-
chise js far more satisfactory to the
power company than the original
one was, and it looks as though an
exclusive right to develop power on
the Canadian side was not now
deemed as valuable as in 1892, when
the original agreement was made.
Under the provisions of that agreement the Canadian
Niagara Power Company was to pay $25,000 a year
rental for ten years, after which time the rent was to
increase $1,000 per annum until it reached $35,000, and
at this it was to remain during the life of the agree-
ment, which might have been extended eighty years,
making its total life a century. The company was also
to have 10,000 developed horse power by November 1,
1898, and water connections made for 25,000 horse
power. Under the new agreement they are given four
years more to develop 10,000 horse power, and the rent
is reduced tc $15,000 a year.

@

TREE DWELLING IN CALIFORNIA.

Miill Valley is a suburban hamlet near San Fran-
cisco and lies at the foot of Mt. Tamalpais, the most
prominent elevation on the bay shore and overlooking
an extended prospect. It isthe home of many of the
wealthiest of San Francisco merchants, who here es-
cape the.fogs and dust of the city and find in genial
surroundings that relaxation which is required atter
protracted attention to business. A little
streamn flows through the precipitous
valley, which formerly nourished exten-
sive groves of gigantic redwoods. Many
of these great trees have escaped destruc-
tion at the woodman's hands and remain
to form a most effective and attractive
feature of the lovely landscape.

Art has been combined with nature
most cheerfully. All the necessities of
metropolitan life are afforded the dwellers
without destroying the primitive charms
whick have always existed. A friendly
rivalry exists among the people as to
which shall exhibit the greatest novelty
in the architecture of their homes. In no
community of its size is there a greater
display of eccentricity in this respect
manifested. The spurs of the wmoun-
tains are all adorned by houses of the
most peculiar outward appearance, and
with interiors which exhibit a rich dis-
play of taste ar.d extreme comfort.

The illustration shows one home that
has lately been constructed and is re-
garded as by far the most novel in
the valley. It is built around a red-
wood tree and its floor is 50 feet above
the ground. It has four rooms, and com-
municates with the bluff by a balcony
of substantial construction. It isa charm-
ing conception and the abode of infinite
comfort. There are no destructive beasts
of prey or serpents of any Kkind to
escape from in this peaceful valley,
and the wild natives that once made
this one of their favorite haunts have
long ago migrated to the happy huuting
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grounds of their ancestors. The suggestion is the
fruit of a search for novelty, and in that respect this
dwelling surpasses all its neighbors.

Rail Exports,

The American mail brings some interesting informa-
tion supplementary to that already cabled over, bear-
ing upon the contract for 180,000 tons of steel rails
which has been secured by the Carnegie Company to
the order of the Russian government. It is common

knowledge that the Russians had been endeavoring for
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several months to place this huge order, and that to
secure the best possible terms they had been trying to
play off the English and German makers against the
American, and vice versa. At the end of last year the
agent was sent to the United States, when rails were
selling at $16 per ton, but he failed to close the deal.
His government hoped to do better by waiting, and for
an excuse there was some objection to certain details in
the manufacturing process. He was sent back to Eng-
land, and found on arrival that prices in this country
had risen 5 shillings above the American. Rather
than pay the equivalent of §17 per ton, the Russian
government agreed to waive its former objection, and,
according to the advices, the agent cabled over to Ame-
rica renewing the bid, only to find, however, that quo-
tations were by this time $20 per ton. So he was sent
off to Germany in the hope of getting a better bargain.
There he found more trouble in the shape of a further
advance to $23 a ton, with no assurance of early de-
livery. Then the cable was resorted to again; but by
that time the steel mills of the world were so busy that
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no one in either America or Europe would accept the
contract at $25 (which was then offered) for delivery
within the time required. At last, however, after
eight months of wavering, the order was placed at $26
—an advance of about $10 a ton, which means an in-
creased cost of $1,800,000 to Russia. This huge con-
tract will mnake itself felt in many directions. ‘It is
expected, for one thing,” we are told, * to keep up the
price of pig iron for the next two years. The Carnegie
Company’s competitors confidently hope that it will
keep their big rival so busy during that time that it

E will be obliged to turn away busi-
ness, which will then fall to them.”
I'here is an element of humor in
this theory of how Russia was made
to ‘*pay through the nose” for its
endeavor to be smart, but probably
Russia itself will not see the funny
side of the business in view of the
extra cost. The triumph to Aerica
is very considerable, notwithstand-
ing the evidence that is afforded
of a disinclination on the part of
English manufacturers to worry
over the securing of the order; and
it draws attention incidentally to
the fact that our own foreign trade
in rails is not progressing, as a re-
sult in a large measure, no doubt,
of theadvance of our very energetic
rivals in the United States. What-
ever may be the case with some
other branches of engineering pro-
duction, there seems no reason for
doubt that in more than one mar-
ket which might be named, we are
suffering by the advance of the
Americans. This much in relation
to Japan, for example, was shown
in the recently published report ot
our consul at Yokohama. Prob-
ably the differential rates of the
conference steamers have something
to do with the greater cheapness
of the American article, but whatever the full ex-
planation, the fact is there to be faced. Our own
trade returns afford conclusive evidence that we are
not doing extraordinary things in foreign markets in
this respect. For last year our exports of * railroad
iron of all sorts” were 610,213 tons, against 747,662 tons
for 1896, 558,375 tons for 1893, and 1,035,431 tons for
1890. It is true that the 1898 total is in excess of any
of the four years 1892-95 inclusive, but we do not base
our rate of progress altogether on comparisons with a
lean series of years any more than on comparisons with
a fat series. The fact is that in the last two years we
have gone back considerably, and the decline in the
takings of Japan, Mexico, Indian, and other markets
is referable to American progress.—London Engineer-
ing.

— e~
Ship Yards and Docks in Japan.

We have received a most interesting letter from Mr.
P. J. McCormick, engineer at Yokohama, Japan, which
gives us considerable information regarding the pro-
gressof important worksin Japan. Baron
Iwasaki, in Tokio, is the owner of the
principal engineering and shipbuilding
works in Japan, which are situated at
Nagasaki. The two dry docks are cut
out of soft rock, and in addition there
is a large shipbuilding yard alongside.
Last year this concern turned out several
large ships, one being a 6,000-ton twin-
serew steamer. The engines and boilers
were built at the works, where they have
all the best modern machinery and
powerful cranes. At Kobe a dry dock is
being built in sand at enormous expense.

At Yokohama there is also a dock
which was cut out of soft rock about a
year ago, and now another dock has just
been finished alongside. A large engine
and boiler shop are annexed, and all are
owned by the same shipbuilding con-
cern. There are a number of other large
docks scattered around Japan, and all
are owned by Japanese. The govern-
ment has a number of docks, but no
particulars as to their size are obtainable,
but a short time ago a large English man-
of-war was successfully docked at one of
the goverament docks. The method of
construction of most of them is interest-
ing. They are nearly all cut out of soft
rock, which can be cut with a pick the
same as a piece of chalk.

oo ——

TuE Health Board of New York city
states that in the last quarter there
were 16,713, deaths, and that of this
number four had reached the age of one
hundred years or over.
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History of Bells.

Bells are of peculiar interest to almost every one.
Their voices to some tell only of daily duty, of trains
to cateh, of the return of Lours of {oil, of the ceaseless
flight of time: and to others they speak of devotion,
and to others still bells are instruments of heart-stir-
ring music. Recent years have seen the publication of
not a few books upon the subject; the last newcomer
is entitled ‘“A Book About Bells,” and is written by
the Rev. George S. Tyack, and published in London
by William Andrews & Company, from which we glean
the following information regarding the history of
bells :

There can be little question that the earliest musical
instruments were those of percussion. There are fre-
quent mention of bells in the Old Testament, and
among Oriental nations bells, or at least tuned pieces
of metal, occupy a large part of attention among
native musicians, not only in the past, but even at the
present time. This primitive and well-spread dis-
wsovery of tones producible by blows )n resonant sub-
stances being thus granted, it may readily be seen that
something more or less resembling the modern bell in
shape would alinost certainly be a very early inven-
tion. The Book of Exodus gave probably the earliest
mention of bells in its illusion to six golden ones which
tinkled around the vestments of Levitical High Priest.
There is another reason for them in the words of the
prophet Zachariah, who speaks of the harness of horses
being adorned with them. Turning from sacred to
profane literature, we find small bells spoken of by
Euripides and by Aristophanes. Plutarch refers to
them. in his Life of Brutus and Virgil in his Georgics.

The researches of antiquarians have brought to light
facts which indisputably prove the early use of bells.
Bronze and iron bells were found by Layard in his ex-
cavations of Nimroud and very ancient examples have
been met with in various places in the far East ; while
turning to the far West we have instances of copper
bells found in ancient Peruvian tombs. Curiously
enough there appears to be no proof that bells were
used at all in Egypt. There is no trustworthy evidence
of the use of really large bells before the dawn of Chris-
tianity, and they owe their existence to. Christian in-
fluences. The credit of the invention has been given
to Paulinus, Bishop of Nola in Campania. Paulinus
lived about 400 A. D,, but it is clained the distinction
is doubtful and a better title for it is nade up for Pope
Sabianus, who succeeded St. Gregory in the papal chair
604. In any case, from about that date notices of the
use of bells, which must have been more or less of
the kind and size now seen in turrets, become frequent.
By the year 750 in England the church bell becaine
sufficiently common for orders to be issued to have the
priests to toll theimn at an appointed hour. Literature,
and specially poetry, illustrate in a striking way the
place which bells have for ages filled'in the [ives of men.

The earliest bells were probably not cast, but were
made of metal plates riveted together. One set, which
belonged to St. Gall, A. D. 650, is still preserved at St.
Gall, Switzerland, and another one, traditionally as-
sociated with St. Patrick, is shown at Belfast. These
are made of iron, and are only about six inches high.

Other early examples may also be cited. Bells of
this kind are not round, but wedge-shaped, being
broad and square at the mouth and rising to aridge at
the top. The names of nc very early bell founders
have come down to us, and probably the bell founder’s
art, like others which were exercised chiefly for the
furnishing and adornment of the church, was origi-
nally practiced almost exclusively by the ecclesiastics
themselves. As churches and monastic haouses in-
creased in number, naturally the art of bell founding
drifted into the hands of a professional class and
scattered records of some of its members have come
down to our time. The chief centers of the art in
England were at York, Gloucester, London, and Not-
tingham. It is probable that many of the early bell
founders had no fixed place for working, but traveled
through the country, rearing temporary foundries at
various convenient places, and casting there such bells
as might be wanted throughout the neighboring dis-
tricts. In many cases it is certain that the bell
founder did not devote- himself exclusively to that
work, but combined with it some other more or less
analogous trade. Often the itinerant bell founders cast
their bells directly at or in the churches, for doubtless
the conditions of the country in early times made the
transport of heavy masses of metal a matter of no
little difficulty, so that the founders were glad to work
as near as possible to the towers to which the bells
were to be raised. In 1483 the importation of foreign
bells into England was made illegal, a fact which
would immply that the bells at that time were brought
into the country in sufficient numbers to affect the
home industry. On the Continent Louvain was the
seat of a famous bell foundry. Deventer, Holland,
was another center of the industry. The French bells
were made of iron, while brass was commonly em-
ployed in Italy and England, and a foundry in Bo-
hemia has recently turned out bells of steel, but the
exneriment can only be called fairly satisfactory at
best. A church in Scotland has a bell of this metal
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cast in 1895 by the Vickers, of Sheffield. who have also
cast steel bells for a church in Hastings and other
places. Glass has been employed for bells of fair size,
but the tones of such Dlells are sweet but not far-
reaching. Even wood has been used as a material in
bell manufacturing, but the wooden bells which have
been found may possibly have only served as patterns
for the maker of the bell-frame or for some such pur-
pose.

Bell metal consists of a compound of copper and tin,
usually three parts of copper to one of tin in small bells,
and four parts of copper to one of tin in large bells.
If the amount of tin be increased the bell becomes more
brittle, but if the copper-be in excess the brilliancy of
its tone is damaged. Sometimes small quantities of
zine and iron are added. It is a popular superstition
that a bell of specially sweet tone owes its excellence to
the presence of a quantity of silver in its composition,
but it is asserted by experts that the employment of
silver would have precisely the contrary effect on the
tone of the bell to that which tradition assigns to it,
silver being in its nature too closely allied to lead to per-
mit of use in this case. No less important to the voice
of a bell and its material is its shape. Medieval bells
were for the most part longer and narrower than those
of more modern make. In practice it is found if the
bell be too flat the vibrations expel the air from within
with an almost explosive force and the sound is loud
and harsh. If, however, the opposite error be com-
mitted and the height be too great in proportion to
the diameter, the air reverberates too much within the
bell itself and the sound does not travel satisfactorily.

In casting a church bell the first important work is
the construction of the core, which usually consists of
a hollow cone of brick erected on a castiron plate as a
foundation, and in diameter somewhat smaller than
the interior of the bell. Over this is plastered a
specially prepared mixture of clay, intended to bring
up the core to the exact size and shape of this interior.
The core is baked dry and hard by means of a fire
within it. Over this is built up what is called a
‘“thickness,” by which name the founders call a second
layer of clay of exactly the thickness, shape, and size
of the proposed bell. This gives the correct figure of
the outside of the bell. This is then dusted over with
dry tan, and upon this is constructed the ‘‘cope,” or
outer casing of clay several inches thick. After the
cupe has becomne thoroughly dry by means of fire, it is
raised with the help of a crane, and the clay which
formed the *‘thickness” is destroyed. The cope is
then lowered into its former position, care being taken
to make it concentric with the core, then the mold is
ready to cast. Where quantities of bells are produced
the ‘‘thickness” is done away with and a cast iron
cope case is substituted. Every part of the bell has a
technical name. The hooks for fastening the bell to
the wooden stock, which forms the axle on which it
revolves in the belfry, are called the ‘ cannons.” The
loop from which to suspend the clapper has also to be
cast. In many modern bells the cannons are dispensed
with and the bell is bolted directly on to its stock. This
has the advantage of enabling the bell to be turned.
The clapper is technically divided into ball or hammer,
and the flight or shaft, which is fastened directly into
the crown of the bell by an ironstaple.

Most ancient and many modern bells bear some
motto or device, to which the modern makers add the
date and the name of the firm. These, of course, must
be impressed in the cope before casting.

In ancient days when the art of bell casting was still
retained in the hands of the ecclesiastics, the furnace
and the castings were blessed, which must have been a
picturesque scene. It usually takes seven or eight
hours to heat the metal and it does not takeas many
minutes to run it into the cope even where the bell is a
large one. Then follows a time of keen anxiety in the
foundry, specially if the work be one of unusual size
and importance. Sixdays are usually allowed to elapse
before the metal is touched. 'The bell is then put in a
temporary frame to undergo the ordeal of testing the
tone. It is then carefully finished and tuned. If the
notes struck out be too flat a portion of the edge of the
bell is cut away, thus reducing the diameter. If it be
too sharp, the thickness of the sound-bow is reduced.
Nowadays the bell is turned in a specially designed
lathe, the bell being secured to the face plate, and the
requisite amount of metal can be cut away with the
greatest accuracy. Where the bell is to form a part of
a chime, it must be tuned so as to accord with the
others. The reception and erection of a large bell is
frequently the cause of great ceremonies and rejoicing
specially where the bell is for a church.

Many of 'the bells have decorations and inscriptions
on them which are very curious. Of this kind was the
legend of * Mighty Tom.” of Oxford. before its recasting
in 1612. The translation of the Latin inseription would
be :

** For Thomas® sake
I cry Bim Bom, and né mistake.”
Sometimes where there was a chime each bell had a
separate legend. A good deal of the poetry is really

doggerel as :
“On Sabbath all
To church I call.”
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Another one :

“ The sleepy bead I raise from bed.”

Inscriptions were found on some of the seventeenth
century bells. Among them one in Addington, 1638 :

**When you hear this mournful sound
Prepare yourself for underground.”

The following lines are met with in a great many

places in the different countries :
I to the church the living call
And to the grave do summon all.”

All the bells do not have such lugubrious inserip-

tions. Sometimes the inscriptions refer to a wedding.
* When men in Hymcn’s bond unite
Our merry peals produce delight.”

At times it is used for secular purposes, resulting in

the appropriate inscriptions, as
¢ Lord quench this furious flame,
Arise, run, help put out the same.”

The church of St. Ives has a bell which has the fol-

lowing terse inscription :
¢ Arise and go about your business.”

In addition to the various mottoes, etc., to which
we have referred, in many cases we find on the bells
therecord of ecclesiastical rulers of the parish at the
time of their casting which have been of great value
to the historian. At Clapham, Bedfordshire, there is
a bell in which one word of the inscription is upside
down. It reads *“ God Save the Church,” and the
word *‘ church” is upside down.

“COLUMBIA” AND “SHAMROCK”—A COMPARISON.

Now that ‘Shamrock,” the sixth British cutter to
cross the Atlantic in quest of the ‘* America” cup since
1885, is well on her way over the Western Ocean, it will
be of interest to compare her sailing. qualities with
those of the boat which is certain to be chosen for the
defense. ** Genesta,” * Galatea,” ** Thistle,” ** Valkyrie
IL” and * Valkyrie IIL.”—it is a right royal line with
which this Anglo-Scoteh-Irish craft is associated in
holding her title of challenger; and with her Irish
name, Scotch design, and English construection, she is
truly representative of the people to whose fostering
care the early growth of the sport of yacht sailing and
its present popularity are largely due.

We have already pointed ‘out, in former notices of
“ Columbia” and ‘* Shamrock,” that in the dimensions
and construction of their hulls there is great similarity
between the two boats. *‘Columbia,” though stronger
than ‘‘ Defender,” is yet a remarkably light craft, and
in *Shamrock” Thornycroft, with his quarter of a
century’s experience in torpedo-boat building, has pro-
duced a hull and spars that are probably an advance
over the American boat in the matter of light scantling
and up-to-the-limit construction. The continued se-
crecy as to ‘*Shamrock’s” under-water body is no
doubt due to a wish to conceal her excessive draught,
and it is not unlikely that she will be found to draw as
much as 22 feet. This would mean lower lead, less of
it, and a nearer approach to the true fin keel than has
been shown in any 90-foot yacht since the construction
of our own * Pilgrim” in 1893.

As will be readily seen by a study of the beam views
of the two vessels there are notable differences in their
sail plans. ‘*Shamnrock’s ” mast appears to be stepped
about 2 feet further aft than °‘*Columbia’s,” and her
bowsprit is considerably longer, the distance from mast
to outer end of bowsprit being from 5 to 7 feet greater
in **Shamrock.” Her present boom is about the same
length as “ Columbia’s.” The gaff, topmast, and hoist
of mainsail, on the other hand, are a few feet less than
*Columbia’s,” so that the sail plan is longer on the
base line but not so lofty as that of the American boat.
She probably carries a larger spinnaker, larger head
sails, and a smaller mainsail, the effect of which, other
things being equal, should be to give ‘* Columbia” the
advantage in windward work and ‘‘Shamrock” in
reaching and running. Her owner, Sir Thomas Lip-
ton, and her designer, Fife, have both stated that she
is to carry a larger mainsail in the races on this side.

A fairly reliable comparison of the sailing qualities
of the two boats is obtained by studying the remarka-
ble series of races sailed by ‘ Britannia” and ‘ Vigi-
lant” in 1894, and comparing the results with the per-
formance in America of *“ Vigilant” against * De-
fender,” in 1895, and ** Defender ” against *‘ Columbia,”
in 1899, and with the recent trials in England of ‘* Bri-
tannia” against ‘‘ Shamrock.” Of course the value of

such comparisons depends upon the boats “ Vigilant”

and ‘* Britaunia” being as fast in subsequent years as
they were in1894. There is no doubt that they were
in as good condition, and possibly better. ‘‘Vigilant”
was improved in 1895 by the removal of 43,000 pounds
of lead from the inside and the addition of 53,000
pounds to the outside of the keel, and ‘‘ Britannia,”
in addition to the improvements in trim, sail-plan, ete.,
due to three years of continuous racing, was recop-
pered, her topsides replaned and carefully smoothed
off, and her wooden boom was replaced by one of
steel, before she raced ‘* Shamrock.”

The * Vigilant” and *‘ Britannia” sailed seventeen
races, of which ‘ Britannia” won eleven and ‘* Vigi-
lant” six. This would appear to denote a decided
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superiority in ‘‘ Britannia,” and in winds of a certain
strength she was superior. In races sailed at an aver-
age speed of 8 knots an hour or less, ‘ Britannia™
usually won, and her wins were larger the lighter the

Reaching.
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wind ; but when the average speed exceeded 8 knots
an hour, it was “ Vigilant’s” day, and the harder it
blew, the greater was her margin of winning. Dixon
Kemp, the well-known English vachting expert, sum-
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ming up the season’s work, pronounced the boats
about equal. That the verdict is a just one is shown
by the following results. On a 50-mile course sailed at
an average speed of 83 knots in a fine whole-sail
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THREE VIEWS OF THE CHALLENGING YACHT

Under Mainsail, Jib and Topsail.

© 1899 SCIENTIFIC AMERICAN, INC.

“ SHAMROCK.”



108

breeze. ‘* Britannia” won by 35 seconds : but over the
salne course, with a lighter wind, sailing at an average
speed of 6'3 knots, she won by 5 minutes 52 seconds.
In another 50-mile race sailed at 64 knots speed,
however, ‘ Vigilant” won by 3 minutes 52 seconds.
In a strong breeze, the ‘' Vigilant,” sailing at a
speed of 9'6 knots, beat ‘‘Britannia” by 4 minutes
32 seconds over a 50-mile course, which would be
enquivalent to 2 minutes 43 seconds on a 30-mile course.
I'nen * Britannia” wins a 50-wmile race by 22 seconds,
sailing at an average speed of 8'7 knots. * Vigilant’s”
best win was at the rate of 4 minutes over a 30-mile
course, the average speed being 11°2 knots in a strong
wind. Other wins of ‘‘Britannia” were by 1 minute
27 seconds, 2 minutes 14 seconds, and 2 minutes 4
seconds over 50-mile courses. The results bear out the
statement of Dixon Kemp that in the *“ give and take™
of vachting weather the boats are very evenly
matched.

In comparing ‘“‘Shamrock” and ‘‘Columbia” through
these two boats, we shall take the actual timmes made
over specified distances on the different points of sail-
ing, nawmely, beating, reaching, and running; and we
shall consider only official races, in which the dis-
tances and times were accurately known and taken by
a sailing committee. Records of informal ‘ brushes”
are quite unreliable both as to distance and time.

I. BEATING.—In * Shamrock’s” first race, according
to the: English Yachtsman, ‘ Britannia” started well
ahead of “ Shamrock,” but was worsted by 6 minutes
13 seconds in a beat of 8 knots dead to windward, the
distance being covered in about one hour. *‘ Sham-
rock,” owing to an accident to her club - topsail,
carried only the jib-headed topsail, shown in our
photographs, which were taken during the progress of
this race. The ‘ Britannia” carried herlarge club top-
sail, and we may reasonably suppose that with her
own club-topsail set, ** Shamrock ” would have gained
fully 6 minutes 30 seconds in the 8 miles.

In arace 15 miles to windward and return over the
Sandy Hook course this would mean a gain of 12 min-
utes 10 seconds over ‘' Britannia” in the beat to
windward. Now, in beating twice over a stretch
of 7 miles to windward during a race sailed on the
Clyde at an average speed of about 8'3 knots, * Vigi-
lant” gained 2 seconds on the first round and ‘‘ Bri-
tannia” 7 seconds on the second round ; and in other
work to windward in races sailed at the same speed
as the first * Shamrock”-* Britannia  race, * Vigilant "
and ‘' Britannia” were approximately equal. This
would show ‘ Shamrock ” to be about 12 minutes 10
seconds faster in 15 miles windward work than ** Vigi-
lant.” In the * Defender ”-*‘Vigilant” trial races off
Sandy Hook ‘‘ Defender ” gained on ‘* Vigilant ” 6 min-
utes 33 seconds on a 10-mile beat to windward. This
would amount to 9 minutes 50 seconds in 15 miles, the
speed of the ' Defender” being 7°3 knots per hour
measured dead to windward, while the speed of the
‘*Shamrock” to windward in her race with ‘‘Britannia”
was 7'8 knots. In the recent Sandy Hook trial race
** Columbia ™ beat *‘Defender” 2 minutes 25 seconds in 10
miles to windward at a speed of 6'1 knots. - This would
amount to 3 minutes 37 seconds gain in 15 miles, or if
sailed at the speed of the ‘ Shamrock ”-*‘ Britannia”
race the gain would be, say, about 3 minutes 30 seconds
in 15 miles to wind ward.

This makes ** Columbia” 13 minutes 20 seconds faster
than ** Vigilant ” or * Britannia” in 15 miles to wind-
ward at a 7'8-knot speed, and 1 minute 10 seconds faster
than ‘ Shamrock ™ over the same course under the
samne conditions.

II. RunNING.—Now, with the ‘ Columbia” over 1
minute ahead at the weather mark, what would be
‘*Shamrock’s” chances of winning out in the 15-mile
run to the finish? In the ‘¢ Vigilant”-** Britannia”
races ‘ Britannia” showed a slight superiority in run-
ning. In the Clyde race, at an average speed of 86
knots, she gained 45 seconds on an 11-mile run ; again,
in a fresh clab-topsail breeze, she gained 2 minutes on
a 4-mile run, though on a second run of 4 miles the
boats were even. In a strong westerly wind, although
** Vigilant” won by 5 minutes over the whole course,
the boats took the same time to run 5 miles; and in a
race at 8 knots average speed ‘‘ Britannia” gained 45
seconds on a 3Y%-mile run. We may fairly consider
‘“ Britannia” to be at least equal to *‘ Vigilant ” when
running before the wind.

Now in the Sandy Hook trials ‘‘ Vigilant” took 1
minute 33 seconds less than ** Defender ” to run 10 miles,
again of 220 seconds in 15 miles. This was in a race
whose average speed was 9 knots; but in an earlier
race ** Defender ” beat ‘* Vigilant” by 41 seconds in a
ran of the same distance. A consideration of all their
races would show * Vigilant ” to be faster on the aver-
age than ‘ Defender ”in a 15-mile run by about 1 min-
ute and 30 seconds.

*Columbia” and ** Defender” have had but few
trials with their spinnakers spread. At Larchmont, in
two runs over a 3-mile leg, there was in each run
ounly from two to five seconds difference between the
vachts, and the various trials show that ** Columbia
is on the average about 30 seconds faster than *‘ De-
fender ” in 15 miles on this point of sailing. This
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would indicate that * Britannia” and ** Vigilant ™ are
about 1 minute faster than *“ Columbia” in a 15-mile
run to leeward with spinnakers set.

** Shamrock ” gained only 2 minutes 30 seconds on a
15-mile run with * Britannia,” the speed being about
the samne as that in the various races above mentioned.
Had she carried her club topsail and not split her spin-
naker, she would have beaten ‘' Britannia” by about
2 minutes 45 seconds. Thissuggests that ** Shamrock ”
is about 3 minutes 45 seconds faster than *‘ Columbia”
on a 15-mile run ; but the fact that in any race the last
boat in a run before the wind has the advantage of a
clear wind makes all such estiimates of comparative
running ability less reliable than estimnates of work to
windward. However, on the results as found, we see
that judged by their actual performances in winds of
similar strength, * Shamrock” should win a 30-mile
race to windward and return by about 214 minutes.

III. REACHING.—** Columbia” should win easily on a
triangular course, which is made up of 30 miles of reach-
ing or 20 miles of reaching and 10 miles of windward
work.

‘“Vigilant” was superior to ‘‘ Britannia” in reaching
if the breeze was at all fresh. She gained on one occa-
sion 2 minutes in a 10 mile reach, or say 4 minutes on
20 miles. In a broad reach of 61 miles, sailed at the
high speed of over 13 knots, ‘ Defender” gained 3
minutes 30 seconds on ‘‘ Vigilant” or 1 minute 10 sec-
onds on 20 miles. At the 9-2-knot speed of the ‘* Sham-
rock 7-** Britannia " race this would have amounted to
about 1 minute 30 seconds on 20 miles, which added to
* Vigilant’s” gain of 4 minutesover ‘* Britannia” shows
* Defender” to have an advantage of 5 minutes and 30
seconds on 20 miles of reaching.

**Columbia” has not shown, so far, much superiority
to * Defender” in reaching. She gained 1 minute 33
seconds on a 10-mile reach at Sandy Hook at a 1015-
knot speed ; but ‘‘ Defender” at Larchmont was faster
by 1 minute 7 seconds and again by 1 minute 40 sec-
onds on a 10-mile reach. * Defender,” however, was
better handled. and perhaps it would be safe to say
‘“Columbia” is 30 seconds faster in 20 miles of reaching
in her present condition. This would show the cup
defender to be 6 minutes faster than ‘‘ Britannia” in the
two 10-mile legs of reaching on a 30-mile course.

Now ‘“Shamrock " appears to have proved a disap-
pointment in reaching during her first race, gaining
on ** Britannia ” only at arate equivalent to 1 minute
in 20 miles of broad reaching. If the triangular course
contains 20 miles of reaching and 10 miles of wind-
ward work, we see that * Columbia™ would gain
6—1=5 minutes in reaching and about 45 seconds to
windward, winning the race by something under 6
minutes.

Summing up then, we find that a comparison of the
yachts on their actual timed performances in official
races, where the speed is over 8 knots an hour,
‘“*Shamrock” shows a slight advantage over a wiud-
ward and leeward course, and ‘ Columbia” a decided
superiority over a triangular course. So much for
work in a fine club-topsail breeze. Unfortunately the
work of **Shamrock ™ in a light wind during a second
race was not carefully timed. She appears to have

gained about a quarter of an hour over half of a 36-.

mile course, and Lipton and his captains estimate that
she would have gained 30 minutes if ‘‘ Britannia’ had
finished the race. We have seen that ‘* Britannia”
did her best work against ‘‘ Vigilant ” in light airs, es-
pecially to windward, and it was in this very work
that ‘* Shamrock ” appears to have walked away from
the Prince of Wales’ cutter. In the absence of relia-
ble figures, we have attempted no estimate of the rela-
tive speed of ‘‘Columbia” and ‘‘Shamrock” in light
winds; but the indications are that the security of the
‘“ America” cup will be enhauced by the prevalence of
strong and steady breezes during the first week of
October.

In conclusion it mmay be said that the above estimates
may be entirély upset by the changes in sail-plan, tri,
ete., in either or both vachts before the trials take
place. When they cross the line on October 3 ** Colum-
bia” will have had three monthsto ‘‘ tune up ” to racing
condition, and the improvements in speed which re-
sult from lengthy trials against ‘‘ Defender” should
easily reverse the slight advantage whieh ** Shamrock”
at present seems to possess on a windward and leeward
course. The races will not be much closer this vear than
before ; and the home boat will probably win out by the
usual comfortable margin—a conviction which to our
mind is strengthened by the fact that since the above
was written Watson’s ‘ Meteor”—an improved ** Val-
kyrie I11.”—has beaten ‘‘Britannia” by greater margins
than ‘* Shamrock ” accomplished.

—_— 4 -——

THE hydraulic mining pits in California materially
changed the landscape in many places. The Mining
and Scientific Press recently had an interesting illus-
tration of the pit of a hydraulic mine in Nevada
County, California, which was washed out some fifty
vears ago, and now it is again covered with a growth
of pines and other trees, and patches of brash again
dot the once verdureless slopes, and it is probable that
in another century these valleys will have again be-
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come densely timbered and the high scarp of their
upper edges will have become gently rounded. Many
of the pines have alreadv reached the height of from
40 to 50 feet.

O

Dampness of Walls and the PFPreservation of
Microbes.

It is a matter of general interest to know how long
disease germs will remain in a contagious condition
in a house when the latter has not been thoroughly dis-
infected.

Some special investigations have been made on this
point by M. Vito lo Bosco, a hygienist of Palermo,
Italy. says L’Illustration. The investigations were’
made of the walls of dwellings exclusively, as thefloors
are generally easily cleaned and disinfected.

The life of the pathogenic germs was found to vary
greatly with the different materials of which the walls
were constructed, and especially according to their de-
gree of dampness or dryness.

As a general rule, walls covered with stucco or var-
nish were found least favorable for prolonging the life
of the microhes, and walls which are normally dry pos-
sess Lo a considerable degree the power of self-cleans-
ing. The typhoid bacillus, the cholera germ, the di-
plococcus of pneumonia, when placed on such walls,
die after twenty-four hours at the maximum, and the
diphtheria bacillus survives only seven days. The
tuberculosis microbe only can remain alive for two or
three months. On well-dried size, however, it survives
even four or five months. )

Damp walls, on the contrary, cause the vitality of
bacilli to increase, and this to such a degree that the
period of life of some under these conditions has not
yet been determined. The microbe of typhoid fever,
for instance, remains alive three days, that of diphtheria
a month, and thatof pneumonia from fifteen days to
three weeks.

The knowledge of these facts should bring about use-
ful practical applications.

The dampness of dwelling houses appears doubly
dangerous, first, in itself, and second, because of the
long life which it gives to the elements of contagion and
infection.

Contrary to the traditions of the elegance of dwell-
ings, which cause the walls to be covered with tapes-
try or paper in imitation of it, scientific experience
would advise the employment of stucco or good var-
nish, which are best fromn a bactericidal point of view,
both because they are easily washed and because they
possess the property of cleansing themselves promptly
and spontaneously of pathogenic germs which become
lodged on them.

‘The August Building Edition,

The August issue of our Building Edition is a beauti-
ful number of this unique periodical. 1t is filled with
exquisite half tone engravings executed in the highest
style of the art. The colored cover shows a model cot-
tage at Larchmont, N. Y., and is a handsomne specimen
of colored work. The New Jerusalem Church at San
Francisco, Cal., is the subject of several engravings.
It is one of the most picturesque churches in the coun-
try. The houses which are reproduced in this number
are most interesting examples of suburban dwellings.
They are freely illustrated by general views, floor plans
and interiors. There are several pages of goodreading
matter. It is the aim of the publishers to constantly
increase the value of this periodical, and those who
have not seen copies of this edition in some time
should purchase a copy of the August number.

The Current Supplement.

The current SUPPLEMENT, No. 1232, hasa number of
articles of great interest. ** Life of Naval Cadets and
Apprentices on the German Schoolships” is a profusely
illustrated article. ‘* Bullet Wounds in Modern War-
fare” describes the wounds produced by the new bul-
lets from the surgeon’s point of view. *‘‘Elevators” is
the first installment of an illustrated paper on the sub-
ject by Charles R. Pratt. A full page engraving is
given of ‘* Ships Buiiding for the British Navy.” This
beautiful illustration gives a most impressive idea of
English sea power. * Reduction of Sulphur Ore in
Sicily ” describes a technical consular report of con-
siderable importance. **Pottery asan Historical Docu-
ment” is an address by Sir George Birdwood. “ Meth-
ods of Determining the Frequency of Alternating Cur-
rents” is a valuable article on electrical testing.
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RECENTLY PATENTED INVENTIONS.

Railway=-Appliances.

CAR COUPLING.—THoMAs HENRY SMITH, Bowie,
Tex. The invention provides an automatic locking ar-
rangement for a car coupling. The coupling consists of
a stationary jaw and a swinging jaw vertically pivoted
upon it. A horizontal shaft passes through the station-
ary jaw and the rcarwardly projecting arm of the mov-
able jaw, which is slotted to receive a couple of beveled
‘keys on the shaft. Two other keys are fitted to the shaft
between this arm and the stationary °jaw, and these serve
to lock the coupling when it is closed. Theshaft on which
they are placed has a weighted arm at each end which
holdsit in the proper position. By giving ita quarter turn,
both pairs of keys are 8o placed as to slide into openings
in the stationary jaw and movable arm when the coup-
ling is opened. When it is closed, they assume their
former position automatically.

Steam Generatinzg Apparatus.

BOILER FURNACE.—ANDRE P. Rirrzos, Galata,
Turkey. The furnace has two chambers, one for the
combustion of the fuel and a larger one containing the
heating coils. There are three coils arranged trans-
versely across the chamber. The front one is the high-
est and has the interstices between the pipes filled so as
to make a complete partition. This causes the gases of
combustion to rise and pass over the coil, when they
descend between the other two coils and pass out at the
bottom of the chamber.

BOILER FEEDING APPARATUS.—JAMES ScoTT,
Hakodadi, Japan. This invention congists of two water
receivers, in which the steam pressure of the boiler acts
alternately so as to force water from the receivers past
check valves into the boiler. It is particularly adapted
for use in boilers in which there is a strong back press-
ure on the steam aund in which 1t would be difficult to
feed water by the ordinary appliances.

Electrical Inventions.

CONDENSER.—PETER CooPER HEWITT, 11 Lex-
ington Avenue, New York, N. Y. This condenser con-
gists of a plate of glass having concentric rings of
tinfoil arranged upon both sides. There is an open
space between the ends of each ring, and the end of one
ring is connected to the end of the next in such a way as
to form a continuous spiral. and also so that the discharge
will take place in opposite directions on the two sides.
The magnetic effect is centralized by causing the dis-
charge to follow the path in the coatings, and sufficient
current is induced in a secondary to light a lamp,

TELEGRAPH SOUNDER.— JAMES SWINTON
BAYNARD, care L. R. L. Pritchard, 115 Broadway,
New York, N. Y. The improvement inade by this
ventor consigts in a circular case of some resonating
material in which the sounder is placed. The arm
against which the armature lever rebounds may be
brought in contact with the cover, thus producing very
loud sounds, or it may be adjusted so that the lever
makes a short stroke, and hence worke very quiet-
ly. Inorder to increase the difference in sound on the
attraction and release of the armature, the cores of the
electro-magnets have hard-wood plngs fastencd in their
tops. The bottom of the case screws into the top part,
and in its sides are holes which correspond with holes
in the latter, by the partial or entire closing of which, the
soundsare also muffled.

ELECTRIC DOOR OPENER.—AporpB F. T. WiE-
CHERS, 9 Columbus Avenue, New York, N. Y. The
chief features of this invention consist (1) of a novel
push buttonto be placed in an apartment or flat for
the purpose of unlatching the front door; (2) an au-
tomatic circuit maker fastened to the hammer of an
electric bell. By turning the button to a certain position
contact is made by a pin with some mercury or pow-
dered carbon, which forms a connection through the
button with the circuit closer on the bell hammer. When
the button 18 pressed at the front door, the vibration of
the bell hammer makes the circuit through the automatic
door latch, and unlocks the door.

ELECTRIC SIGNAL. — WENDELL H. STILLWELL,
Topeka, Kan. The object of this signal is to call the
attention of an engineer to orders which he might over-
look, at any point on the road where it is degirable. An
electric bell is attached to the order board, and one wire
from the bell passesunder each clip. The clips are con-
nected. and, consequently, if there are no papers under
them, the current will be short-circuited, while, if there
are paperg, the bell will ring till disconnected by the
engineer. The connection is made by a push lever with
small wheel on the end, which rolls over a block beside
the rail.

ARC LAMP.—EpwArRD M. CasHION, Glens Falls,
N. Y. The object of this invention is to provide a sim-
ple and adjustable means for permitting and regulating
a continuous passage of air through the inner zlobe of
an inclosed arc light. The inventor forms the top and
bottom of the inner globe of two digks, the inner one of
whach fits loosely around the carbon, leavingz an air pass-
age, and the outer one fits snugly, so that the air must
pass out between the digks. The distance of these
apart is regulated by rcrews. A pan to catch the dust is
fitted around the lower carbon just above the inner disk.
The life of the carbons has been found to increase four
or five times by the use of this device.

Miscellaneous Inventions.

HOG-TRAP.—JoHANN J. EH¥MEN, Chattan, Ill. This
invention provides a trap for holding hogs in order to
ring their nostrils. The trap when set has both its end
doors open so that the hog will see what appears to be
a clear passage-way and will readily enter. When he
has entered the trap, he will step upon a tripping device
which releases both doors so that they will close simul-
taneously.

BATTER MACHINE. - JoaN CALVIN ROBERTS,
Bedford, Pa. The object of this invention is to pro-
vidz a machine in which the ingredients for forming bat-
ter may be guickly and thoroughly reduced to the proper
consgistency and then stirred together and made ready for
the oven. The machine contains a sugar crusher, a
beater, and a sieve. To form batter, the proper amount
of sugar is placed in a graduated hopper, and by simply

turning a crank it is pulverized and falls to the bottom of
the machine, where the beater is situated. This is then
thrown into gear and eggs are beaten up with the sugar.
The pulverizer 1s afterward replaced by a gieve, through
which the other ingredients forming the batter are intro-
duced.

BEATER AND SIFTER.--JoHN CALVIN ROBERTS,
Bedford, Pa. This machine is the same as the preceding
one, with the exception of the sugar pulverizer, which
is omitted. Tt is used for sifting tlour, etc., and mixing
it with eggs and other ingredients, both operations being
carried on simultaneously or separately as desired.

SELF-DRAINING CULINARY VESSEL.—HELEN
J. CARDEN, Bakersfield, Cal. The vessel is an octagonal
saucepan having small perforations in one half of its
cover, which is permanently fastened to the sides, the
other half being removable, in order to insert the vege-
tables. A lid covers the perforations in the cover while
the vegetables are cooking, and is provided with a sim-
ple catch which holds it in place but allows of its being
blown open if the pressure becomes too great. Since
the vessel has a flat side, it can be laid down and al-
lowed to drain without any special attention.

INDIAN CLUB.—SAMUEL A. TAYLOR, care M. J.
Gleason, 142 Fulton Street, New York, N. Y. The in-
vention covers two forms of club, one made of rubber
and inflated and the other having a skeleton wire frame
covered with leather or other suitable material. In both
kinds a spiral spriug is placed in the handle of the club,
8o that if it is dropped on its end it will rebound. Many
other new effects can be produced with this club, while
it cannot damage furniture in tbe least.

LIGHTING ATTACHMENT FOR ALARM CLOCKS.
—CULLEN A. ROoBERTSON, The Wonderful Clock Com-
pany, Milledgeville, Ga. The attachment consists of a
spring-actuated match- holder arranged to ignite a match
by rubbing it over some sand-paper, the match lighting
a fuse suspended over it, which in turn lichts a candle or
fire. The match-holder is released by a tripping lever
connected with the alarm winder of the clock.

SHOW CASE.—ERNEST FADUM, Assignor of one-
half to Reinle Brothers & Salmon, Baltimore, Md. The
novelty of this case lies in the fact that each and every
glass can be removed at will without injuring it in any
manner. The frame is made of metal channel plates
and the glass top i8 held in place by the side pieces,
which also support the slanting front.

FILTERING TANK FOR USE ON STREAMS.—
EpwARD MAGINN, Allegheny, Pa. The tank is built
along the river bank, which forms one side of it, and its
ends make obtuse angles with the bank. The sides are
formed preferably of sheet steel, held in place by steel
piles driven on both sides. A low exterior wall sur-
rounds the tank, and the inclosure thus formed is filled
with sand, as is also the brttom o f the tank. The water
percolates through the sand and thus is purified, after
which it is drawn off from the tank through a pipe
line.

INDEX.—BAlLEY DUKE LE GRAS, Assignor to the
Brandon Printing Company, Nashville, Tenn. The in-
dex consists of a large sheet having an index tab run-
ning the length of the right handside. Slits opposite
each other and spaced apart are arranged down the
gides of the tab, and into these are placed properly ruled
slips of paper on which the balances may be posted, the
name of the party or firm owing the balance being
placed in the space above. The index tabs project be-
yond the leaf and may be multiplied to any number re-
quired. 'The book adapts itself to the use of bankers,
merchants, manufacturers, and to all other businesses
in which a general self-indexing account book is re-
qnired.

MUFF-LINING. — MARGARET MAGUIRE, Windsor,
England. The object of this mvention is to provide a
lining for ladies’ muffs which can be readily inserted or
removed, and which will remain fastened in the muff
without sewing. This 18 accomplished by making a
collapeible cylinder of gilk with fianges on each end,
which are held 1n shape by means of a wire. The cylin-
der can be gathered up in the middle or let out to fit any
sized muff.

MAIL-POUCH CLOSURE.—WALTER A. PIATT, Pine
Ridge, S. D. The pouch has a top or cover made of a
strip of leather doubled over with a metal plate in the
fold. The top is held 1n place over the open end of the
bag by means of riveted staples or brackets on both
sides of the neck of the pouch. A small space is left
between the top and the mouth of the bag, through
which to extract the mail matter, and the bag is closed
by a metal bar H-shaped in cross section, the cross arm
of the H going between the top and neck of the bag,
and the side uprights passing along the mouth under the
U-shaped brackets. The end of the closing bar is
locked to the edge of the bag by a hasp and padlock.

DUMPING SCOW. — FRANKLIN P. EAsTMAN, 265
Broadway, New York, N. Y. The center of the scow
has a peak-shaped croessection running longitudinally
thewhole length. Hinged sides are fastened to it and
are so arranged that they can all be unlocked and low-
ered simultaneously, thus ridding the scow of its load.

WAGON-STANDARD. - JAsPER N. SmITH, Tiverton,
Ohio. The vention provides an easily detachable
wagon standard to be placed on a bolster ‘or other sup-
port. To the end of the bolster is fastened a U-shaped
strap. on opposite sides of which are single holes pene-
trating through into the wood of the bolster. A fiat
steel gpring with a pin near one end is fastened to the
standard, and the pin goes into the hole provided for it,
thus locking the standard effectually to the bolster.

PEW ROPE AND LOCK.—WiLLiAM H. CLARK and
LLEWELLYN J. WATTSON, San Francisco, Cal. The ob-
ject of thisinvention is to provide a lock that may be
made of uniform size with the rope with which it is to
be applied, and wherein the body and keeper of the
lock will be connected by a chain concealed within the
rope and preventing it from stretching. The lock is of
a simple yet durable construction and of such a form
that the keeper and lock may. be brought automatically
to a locked position, but cannot be separated without
using a key.

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

WBusiness and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion : about eight words to a line.
Advertisements must be received at publication ofiice
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.

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

* U. 8” Metal Polish. Indianapolis. Samples free.

Gasoline Brazing Forge, Turner Brass Works, Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y. Ct.
Hook and Eye Patent for Sale. F.J.Rappold. Erie. Pa.

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

Ferracute Machine Co., Bridgeton.N.J., U.S. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.

T'he celebrated ** Hornsby-Akroyd’’ Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

T'he best book for electricians and beginners in elec-
tricity is ** Experimental Science,” by Geo. M. HopKkins.
By mail, $. Munn & Co.. publishers, 361 Broadway, N. Y.

8® Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and ‘?ave or number of question,

uiries not answered in reasonable time should

repeated : correspondents will bear in mind that
some answers require not a little research, and.
though we endeavor to re gly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columne will be furnished with addresses of
houser manufacturing or carrying the same. .

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

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

Books referred to promptly supplied on receipt of

pri
Hlineraln sent for examination should be distinctly
marked or labelec.

(7707) H. K. W. asks: Will a platinum
wire heated by an electric current 1gnite the compressed
charge in a gas engine ? A. Platinum wire, heated by
an electric current, would act too slowly to be used for
igniting the charge of a gas engine. A spark is instan-
taneous. A wire requires time both to heat enough to
get fire to the gas and to cool enough to allow the next
charge to enter the cylinder without igniting it.

(7708) H. B. writes: I have a ther-
mometer hanging mn a room (an exceedingly accurate
one). It registers 82° say ; now I start a small electric
motor and hang the thermometer directly in front of it,
what will be the effect on the thermometer ? A. The
proper reply to this inquiry is, try it and see. It is so
easy of practical solution. If the thermometer has no
moisture on the bulb, it will not be affected by the cur-
rent of air from the motor. If the bulb has moisture on
it, the reading will be lowered since the heat necessary
to evaporate this moisture will most easily be obtained
from the mercury of the thermometer, thus cooling it.
A dry thermometer registers the temperature of the
place where 1t is. A wet bulb thermometer registers the
temperature produced by evaporation of water, usually
lower than that of the air where it is. This is some-
times called the **sensible temperature.” A current of
air from a fan cools us by removing the air which is at
the moment in contact with our skin, and which is satu-
rated to a degree with moisture from the skin, and re-
placing this air with other air which contains less mois-
ture. This dry air takes moisture from the skin and the
evaporation of this moisture makés us cool,
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For which Letters Patent of the
United States were Issued
for the Week Ending
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629,885
. 630,195

Abrading or polishing machine, C. Becker..

Acetylene generator, R. L. Doherty.....

Acid, apparatus for making phosphoric
n

1 . 620,996

Alr“tl)"r}'ake

ton. 629.987
Air brake 30,
Alarm mechanism, W. E. Coles . 620,771
Alummum for electrop]atmg. 5

B = Va6a00n000a0on0taeonta0ea . 630,246
Apparel, wenrmg.C E. Fosburgh 629.
Atomizer, W. W. Weithng. ..........evevrernninnsr 630.277

Aventurin, making large arucles from pieces of
E. M. &S B Walsh

Baler. corn shock, W. C Westaway
Baling press, .. Matthews...........
Barber’s chair, G Archer

Barnacle scraper. G. A. McLane.
Basin or bath tub stopper, wnsh P.C. Smlth
BRasket, laundr M. B. Con

Bedstead folding, J.V
Bedstend for invalids or children, folding, H.

oels
Belt fastener J. M. Cavins.
Belt, waist, H. J. Gaisman.....
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Bicycle, A. China
Bicycle, I. Noar..
Bicycle crank, E. Reynolds
Bicycle crank and bearing, J. H. Rathbun.
Bicycle driving gear, A. Doyle..

Bicycle, etc., frame. Hughes & ‘Ibbotson.
Bicycle eur, changeable, Lane & Do ney
Bicycle holder, M. Gessler..
Bicycle saddle, W. H. Craw .
Bicycle stands‘ coin controlled lock for, D. B.

Bicycle support, S Neumann.

Binder, G. J. Clin

Binder, tile, C. S.

Binder, shock G. Youngs

Block. See Building block.

Board. See Bulletin board.

Boiler. See Locomotive boiler.
boiler.

Boiler furnace, smoke consuming steam, A. New-
ton

Water tube

Boiler furnace. steam, A. A. Richardson..
Bolt. See Stay bolt.

Boot drier, D. H. Witmer........... .....ccvviienne

Bot tle fastening device, J. Cederstrom............ 630,286
Box. See Letter box. Miter box. Paper box

Box machine, E. Fanning.
Box making machine, Crawford & Bullard
Bracket. See Car door bracket.

Brake. See Wagon hand brake.

Brake, H. W. Alden

Brick mould, Root & Luce
Bridge, W. E. Gunn..........
Bridge, suspension, N. H. gis.
Broiler or gridiron, A. R Talbot. .
Broom moistener, F. B Maynard.
Brush holder, S. H. Short
Buckle, H. Kerngood..
Buckle for overalls, B.
Buckle, suspender, S. K. ‘Grover
Buffing wheel covering, G. Riley
Building block, C. A. Summerlot|
Bulkhead door, ship’s,
Bulletin board, H. ?(
Button, collar, H. E. Lovela
Calculator, time, L. K. Sturm.
Calculator&ardsuck E. Praeger.
Calendar. F.Maloney.......ccoiveeienerennnnnns 629,864
Can. See Creaming can. Oil can, Varnish cun.

.. 629,783
629,775

630,281
.. 630,114

Cuns, tanks, etc., screw cap for, C. T. Brant....... 629,
Candle holder, J. A. Kiesele. .......ovvievneenrnennne 629,791
Canlo)s, apparatus for transferring sugar, A. Bar- 630165

Car coupling, W. F. Adams.
Car coupling, W. B. Thomas.. ..
Car coupling safety device, J. D. Roche.
Car door bracket, Vlssermg & Hoerr.
Car door lock, C. P. Waters.........

Car roof, rai]way. C. A. Smith . 1
Car seat, J. Kirby. S 5 630,290
Car wheel, E. .J. Snow........... 629,969
Car window, railway, G. Massey .... 630,251

Cars or vehicles, emergency brake for, G. E. Stan-

115} /600000500000000100 0000000800000 00A0ADANI0 0 DKL 630,271
Caramels, etc., machine for cutting, W. S. Foster. &
Card delivering machine, T. B. Tuttle
Carpet stretcher, E. L. Scribner.......
Carriage frame. k. E. Heymann
Carriage spring, S. R. Bailey..........
Cartridge belt, S. N. McClean,.... .............

Case. See Exhibition case. Sample case.
Casket lowering mechanism, W. k. Pfeiffer....... 630.070
Casting apparatus, pig metal, J. M. Ha

Casting crucible steel, apparatus for, C. Capper.. 630,285
Casting metal pipes, etc collapsible core bar for N

use’ in, K. Chambers...... ......cc.ciiviinnnennnnns 630,181
Chair. See Barber’s chair.
Churn. W. M W. P. Drake . 629.781
Churn, A. J. Mathes......... 630,297

Cigar tip cutter,
Cigarette making machme,
Clamp. See Saddle post clam
Clasp, Jlark... ...

Cleaner. See Windo
Clevis, C. W. Black...
Clip. See T'oe and heel
Clock, electric, R. Burk.

Clothes line reel, N, Burr,
Clothes line support, W.
Clothes rack, J. k. White
Cock and boiler check, blow.off, W. Mcintosh.
Cock or valve, stop, H. M. Dunlap
Coffee or tea pot, G. W. Crawford
Comb. See Currycomb. ~
Computing machine, H H. HelmicKk........... ... 630,053
Copy holder, L. Hudgin....... ....
Cord tying devxce. C A Postley
Corset. S. H. Tolm
Cottonopeners, gnd bar for, A. T. Atherton..
Cotton opemlglm achmes. evening mechamsm
for, J. asmith
Coupling. See Car coupling. Thill coupling.
Cover bandle, vessel. O. KIOtz............coovvunenn
Cradle and carriage, portable, M. I. Knapp.
Crane, W. C. Westaway
Crane, eiectric, J. F. Tra
Cream separator, centnfugal J. J. Berrlgan
Creaming can, Loy & Groff.
Cuff holder, J. Jungbauer.. .237
Cultivator, A. & M. Sattley.. .. 629,875
Cultivator and planter, combmed C. ' W. McFar-

[ H56008000000000000000000000000E0000000000B0000 629,807
Current motors, arranzement for starting alter~ .
nating, Ferraris & Arno. 629.897

Currycomb, M. Cam
Curtain fixture, L. Bu
Cuspidor, Wyatt & Bruyn .........
Cuspidor, pocket, 1. B. Hodgerney.
Cut-off and separator, rain water, P.
Cutter. See Cigar cutter.
Cigar tip cutter. Ml]hng cutter
cutter. Vegetable cutter.
Cutter head, W. L. Kield
Cutting device, C.
Cutting machine,
Cycle driving mechanism, H. Buc!

.08
3

. Evar
Cigar band cut
Roll holder

'r.

Cylinder drier, rotary, C. M. Kemp 03‘1
Desk lid support, E. k. Poole, ,816
Digger. See Potato digger.
Display attachment for doors, H. R. Myers....... 629,
Display turntable, electrlca]ly operated M. Rolle 630,113
Douzh into cylindrical shapes, machine for roll-
g Bright & Smith...........cooo0 viiiiiien., 629,983
Dougz or llke plastlc material, machine for divid-
ing, C. Pointon.........ooevvenennnn. . 629,815
Drier. See Bont drier. Cylmder drier.
Drill. See Grain drill.
Drink mixer. A. G. Smalley .. 630.009
Dye and making same,green, A. Herrmann 630,224
Dye, lactic acid, C. Dreber...................... 5 g-g?)é?
<1

Educational purposes, figure for, H. Hanstein.
Elastic fabric, G. Riley
Electric currents, coin freed apparatus for dis-
tributing, C. Bieberstein................ ........ 629,
Electric machines,regulating alternating current
dynamo, Hutin & Lebianc..................
Electric meter, G. C. Pillinger.
Electric motor, J. T. Robson..
Electric motor for brakes, R. A. J. Evans.
Electric motors, means for driving machmes at
variable speeds by, W. A. Clatworthy..
Electric switch, Sayles & Reeve ............
Electric switch and alarm, G. W. MacKenzie 0o
Electrical distribution system Ferraris & Arno
Electrical distribution system, G. T. Woods......
FElevator. See Water elevator.
Elevator controlling device. C.
Embroidery hoop, E. Doolittle
Engine. See Gas engme Pulp engine.
Engine, G. P. B. HOFt.....ccovuiiviirniineniiennnnns
Engines, automatic shut off mechanism for
steam. I.. Da_Rozir g
Equailizer, C. R. Murray.
Evaporating apparatus.
Evaporator, fruit, B. Cunnmgham
Exercising apparatus, electric mu
McMillan..
Exhibition case

. 630,187
. 629,909

undes................. 29,840
F’xplnsnon engine or motor, F. i 11,763
Eyeglasses, adjustable nose guard for. 5

Grant .. 620.491
Fabric. See Elastic fabric.
Fabric folding machine. A. Davuergne............ 630,18
Faucet and fluid drawer. integral, C. H. Bradley.. 630173
Faucet for draining(j‘urdinieres. etc., H. Waterer. 630.144
Faucet, measuring, G. B ebb.. 629,

Faucet. self-closing. G. K. Cooke.
Feather renovator, T'. J. Shreeve
Feed water regulator for boilers,
Fence. wire, D. W. Bromley..................... .
Kermented liquids, pressure apparatus for stored.

"H. Bowles

J. H. Ayasse 630.160
File. newspaper, S. C. Watts. 630.145
Filter, J. A. Maignen............ 630.249
Filter, double, L. Wanner. Jr...... 529.942
Filter, granular bed, J. A. Maignen.. 063

Filters, mud catcher for. L. Wanner, Jr.
Firearm, breakdown, L. H. Cobb......
Firearm, gas operated, A. Travaglini.
Flrearms, trigger mechanism for, A. E. Lard.

(Continued on page 110)
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Fireproofing and lnsulutlng compound and pro-
ducing same, E.
Fireproofing wood. F. L Konrad
Fishing reel, P. H. Yawman.....
Folding machine, R. C. Seymour [}
Forlm to materials, machine for giving, J. H. Pel-
1 (500RP000000 0O B0000000AgR000aG0 00000 00a0050
Furnace. See Boiler furnace. Ore roasting and
calcining furnace.
Furnace peel, S. M. GUSS..........c.vviiuiieunaninns 629,993

Furnaces, method of and apparatus for utilizing
rom electric, W.

waste gases and heat Bor-

lturulture pad, N. Stock..

Furniture, school, W. H. M 253
Fusee for rallway or other nses. R. M. Clark. 630,035
Gage, Lynk.... ......... 650,248

Gage glass, W. A. Downes
Gas and oil separator, C.
Gas apparatus, acetylene, A.
Gas engine, L. J. Hirt..
Gas engine, explosive,
Gas generator, acetylene, Henderso
Gas generator, acetylene, H.'l'. Morrison
Gas jets. device for elect,rlcally lighting o

guishing, O. von Morstein
Gas lighting apparatus, J. L.
a8, method of and appamtus for

O

acetylene, W. A. Root..............
Gas purifier, Dohertv & Butterworth
Gear and buffing apparatus, draw, G. Westing-

[ 5000 0n0000R000R0A00000000 B A C0R00SRO000RON0 629,943
Generator See Acetylene generator. Gas gen-
erator. Steam generator.
Glass articles, apparatus for forming hollow,
Ruttler & Clough................ooiiiiiiii.., 630,28,

Glassware moulding machine, H. H. Bridgwater.

Glove, husking, k. Greenstreet.... b
Glove or mitten, P. P. Reisenhus...
Gold or silver, extracting, J. J. Hood.
Grain drill, Hoyt
Gramophone P.H Ho

Grate. centripetal fire, C C. Longard.
Grinder. sickle, J. Macphall ............
Gripping device or carrier, J. Hormby
Gun carriage, Darmancier & Dalzon
Guns, extracting mechanism for breech loadmg,

Dawson & Buckham

Gnus, means for firing. J. A, Normand et al '
Guns, means for pointing, D. Froissart............ 5

Guns of warships, appamtus for automatically
discharging, J. ROWe......ooviiiiiieninnnnn. 629,819
Hammer, magazine tack L W. Sammis . 630.11

Hammer, power, W. Fozlesong ......
Hammer, self-feeding. C. i
Hand hole plate, H.
Handle. See Cover handle. lmpleme
Handle bar, J. Paquet
Harness, J. S. Park..
Harrow, G. Van Sickle. ..
Harrow, riding, J. K.
Harvester rake attachmen
Hat band, M. & I. Grenthal..........
Hats, mourning band for, Burt & H:
Headmg cumng machine, Field & Lawto)
Heater, C. C. Ball.......................
Heel seat rounding mac
Hinge, E. J. Hollenbeck
Hltﬁhmg post and bicye

handle.

Hog trap, J. P. Tarr........ 630,
Hog trap and crate, combined, W. Marshall....... 629,
Hook. See Safety hook.
Hooks, etc., to straps, device for attaching, H. T.

DLEIT. v vvnrrnnsrennsrsnnssnnsssnesnnsssenesne oo 630,193
Hoop. See Embroidery hoop.
Horse detacher. S. A. H 9. 96
Horseshoe, soft treada, K. . 630,204
Horseshoeing stall, E. F. Watson.. 630.276
Hydraulic motor and air com})resso r,T.O. Perry 629,869
Hydrocarbons, combustion of liquid, dy.... 630.282
Ice cutting machine, E. E. Jones.. . 629.964
Implement handle, W. H. Riffel... 630,073
Indicator. See Speed indicator.
Infusiomns, device for making, E. C. C. Stanford.. 629878

Inhaling apparatus, F. & F. Wanz.................. X

Wovertisements.

ORDINARY RATES.

Inside Page, each insertion. - 75 cents a line
Back Page, each insertion, - - $1.00 a line

g~ For some classes of Advertisements, Specml and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice showsthe width of the :ine.
and is set in agate type. Engravings may bead adver-
tisements at the same rate per agate line, by measure-
ment, as the letter gress Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the fullowing week’s issue.

Foot
31a|- s‘é‘r’e!i‘.’.‘.”"
-..cutting
Lathes {iomte,

9 and 11-inch Swing.
New and Original Features
v Send for Catalogue B.
-3 Sencca Falls Mfg. Company,
695 Water St.,Seneca Falls,N.Y-

AMERICAN PATENTS.— AN INTER-
esting and valuable table showing the number of patents
%rnnted for the various subjects upon which petitions

&ve been filed from the beginning down to December
31, 1894. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002, Price 10 cents. I'o be had at
this office and frow all newsdealers.

POWER & FOOT
LATHES.

SHAPERS,PLANERS .DRILLS,
MACHINE SHOP oum'rs TOOLS
AND SUPPLIES. CATALOGUE F

SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI 0

and TURRET LATHES, Plan-
FOOt POWEI‘ er]:; Hhapers, and Drill Presses. an
SHEPARD LATHE é 133 W. 2d St., Cincinnati, O.

r e & Pipefitters!
STILLSON WRENCH

less it includes the famous
which is particularly adapted for turning out the best
work without crushing the pipe in the least. All parts
are drop-forged. Once tried, it i8 always used. It has
many imitations but no equals
Price list on application to
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass.

LATHES

FOR

GUNSMITHS, TooL

MAKERS, EXPERI-

MENTAL ano REPAIR

WORK, Etc.

Send for Illus. Catalog.

. W. F. & Jno. Barnes Co.

1999 Ruby Street,
ROCKFORD, ILL.

See explanatory cuts.

Inking apparatus, automatic lifting

for, T. M. North
Inkstand shield, R G. Hopkins.
Insect killing devwe, A. G. Jacobs
Iron. See Sad iron. Shaft iron.
Jack. See Waﬁon jack.
Joint. See Rail joint.
Journal bearings, straining pad for, W. P. Bend-

ournal box, E. B. Brown..
{ey fastener, C. W. Robnett....
(iln for burning earthenware, etc., .
(iln for burning sewer pipe, J. T. Finch
(nife. See Rotary knife.
{nitting machine, H. Donner
Knitting machine, D. F. Sullivan..
Lace holder, shoe, L. K. Grabendil
Lamp, acetylene gas generatmz, Bil
Lamp chimney cleaner holder, W. Ray
.,amp. electric_arc, F. Booke

.,am as, A. Winch.....
Latch for slldmg doors.
.athe, engine, J. C. Santon
.athe, en me.S C. Schaue
athe, multiple turning, F. R
at

629.762
629.949
.. 629.922
ey.. 629.825

630,20

g

. 629.892

es. jaw for face platesor chucks for turning,
E. Ekerdt,
Lead, zinc, or silver from complex sulfidic orea.
extracting, C. Hoepfner ..................
Leather working machine, F. F. Slocomb..

Leather working machinery, W, J. Dunham.
Letter box and bell, combined, H. Elrod
Lifter. See Pan lifter. Pan, pot, or lid lifter.
Linotype machine, J. R. Rogers.... ... ........... 630,
Loading platform, portable vessel, C. R Allen..

Lock. See Car door lock. Trunk lock.
Lock, F. Gallant X
Lock, W. R. McMillan . 629,808
Loc}{s. operating handle for combination, A. G

aco

Locnmonve boiler, D. Drummond.
Log loading apparatus, H. B. Phillips.

Loom, R. Crompton...................
Looun, Crompton & ijman (reissue).
Loom shuttle guard, Newell.....

Loom shuttle. self threading, S. M. Hamblin
Loom thread parter, C. L. Joy.... ... ....
Loom warp stop motion, J. l-l Northrop

Looms, back box plate for, J. H. Northrop. 5
Looms, glass beam bracket for ribbon, W. W.

Lubricating device, A. H. Gilman
Lubricator, G. B. Essex....
Lubricator, k. W, Marvm
Marker, sod lme. G. O. p.
Matcher head, W. W. Phllbl‘lck
Mattress stufﬂmz machine. Eggleston &
Mechanical movement, J. E. Hartwell.
Memorandum pad, duplicating, C. P. S
Mercerizing, P. Dosne.
V[errr go-round, Olson & Joha

paratus for converting liquid, A. Prym.
Milk cooling apparatus, T. Schubert

Mill. See Sawmill.

Milling cutter, removable tooth, H S. Brown.... 630.081

Mines, honstmg cage for.J. W. Hall................ 629,854

Miter box and calculator, double. P. F. Mc-
Donald .. 630257

Mitten, V. A. Scott . 630,078

Mixer. See Drink mixer.

Mould. See Brick mould.

Moulding machine, T. H. Furlow......... 5 . 630.212

Moulding, picture, W. H Cow. 630.185

Mortising machines, boring attachment for, L.
W.Greenleaf.........cooiieiiiernenneniennnennnns 629,787

Motor. See Electric motor. Hydraulic motor.
Petroleum or similar motor.

Motor control, A. H. Whiting

Motor wheel, revolvmg 1st.on, F. Burger.

Mower, lawn, kriend & Ray........

Movlv\erg. t())all bearing adjustmg device for lawn,

Nut lock, R. H. Hemphil
Nut lock J. S

Ore roastmg and calcining furnace, G. A. Richard 6301(18
Ore washer, E. J. Beverstock........................ 629,947
Pad. See F‘urmture pad. Memorandum pad.

Pan lifter, D. F. Marsh........................ooe. 629.79
Pan, pot, or lid lifter, J. A. V. Brann. . 629,981
Paper bag machine, E. E. Claussen..

Paper bag machine, Crist & Schenck.
Paper bag machine, C. V. Crist et al..
Paper box, folding, H. M. Russell......
Paper, manufacture of, W. K. 'I'rotman ..
Paper webs, roll for winding, J. H. Baker et al...
Passenger recorder, A. Swenson................
Paving, etc., and forming same, composition of
matter fnr, Burk 6!
Penholder. C. P. Swett.
Penholder. W. Thurma
Petroleum or similar mo! Ga
Photograph mounting, A. C. T. Gross
Piano action, A. D. T
Picker cam point, Holt & Ha
Picture frame, A. E. Kintuner.

SMALL POWER MOTORS.

This cut represents our small 110 volt
Direct Current Motor with clamp attach-
ment. We make these in three sizes,
1-10, 1-8 and 1-6 h. p. Can also furnish
them on flat base or withspeed regulat-
ing rheostat in base. We manufacture
1-6 h. p. and 500 volt Motors, 1-8 and
1-6 h. p. Alternating Motors, Demal Mo
tors, etc. Also a full line of D. C. kan |
Motors Send for. Bulletm No. 108 'S of

mall Motors and 1899 Fan Motor Catalo % L

The Holtzer-Cabot Elec. Co., Boston, (Brookline) Mass.

MAXIMUM POWER MINIMUM COST.
T If youuse a pump for
beer, lard, acids, starch,
petroleum, brewer’s
mash, tanner’s liquor,
# cottonseed oil or fluids,
hot or cold, thick or thin
ouwant to get the

TABER ROTARY PUMP

" which does the most work at.
-the least expense.

L& constructed. Can be run at
any desired speed. Perfect-
Ii durable. All parts are inierchangeable. Needs no
skilled workman. Defects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A.

GHRISTIANA MACHINE COMPANY,
Established 1862. CHRISTIANA, PA., U. S. A,
= Engineers, Founders & Machinists.
MANUFACTURERS OF

TURBINE WATER WHEELS,
adapted to all duties.

POWER TRANSMITTING MACHINERY,

” Gearing, Rope Wheels, Friction Clutches.
Shafting, Pulleys, Hangers, etc. Catalogs on application,

DRILLING
Machines

WEL

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of 80il vr rock. Mounted

on wheels or on sills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

‘“‘Universal’ § Kneading and Mixing Machines

Over 6200in use. Over 300 varieties
in 165 different industries.
Patented in all countries.

\» WERNER &

PFLEIDERER
j)Saginaw, Mich. Build-
ers of all kinds of Chemi-
cal Machinery. also at
Cannstatt,London,Vienna,
Berlin, Paris and Moscow
83 Highest International Awards

" the Best Ruling Machines,

S Hand and Power, with or without the
i

BURROWS IDEAL AUTOMATIC STRIKER
and LAPPER,
IDEAL BEAM STANDARDS
IDEAL INK FOUNTAINS,

_ 4 and IDEAL CRANK, apply to
E. J. PIPER. Manufacturer. Springfield, Mass.

LARGEST MANUFACTURERS
WORLD OF

PERFORATED METALS

~

TION'F' CHICAGO.usA

win
Pitcher, Sll"l]p. J. M. Wilson
Pitman, . Linn..
Pitman’ comlect.lun. W, H. Traphagen
Placket closer, etc., J. E. Davidson..
Placket fastener, 1. Hollander
Planter. T\ J. Callahan........
Planter, band, J. A. Ad
Plastering bunldiugs, means for. K.
Platform. See loading platform.
form.
Plow, J. M. Heckman
Plow attachment, ,l\{

Venezia......
Rolling plat-

: ¢l
Pneumatic tool, C. W.
Pocket book, M. Scheuer
Post. See Hitching post.
Pot. See Coffee or tea pot.
Potato digger, M. G. Bean...
Potato digger, D. Buchanan.
Potato digger, E. Puttkamm
Press. See Baling press. Prit
Printing on lead pencils. device
ington....
Printing press, 'I'.
Printing press. O.

Propeller, steering,

Pulley, ball bearing, J. W. Par!

Pulley. guide, J. H. Flynn.

Pulley spoke blanks, die for shaping, T. Cors
caden

Pulp engine, F. L. Stevens..
Pulp screening machine, C. Smlt,h
Pulverizer, J. H. Steele... .........
Pump, compressed air, M. L. Mitchell
Pump, pneumatic, W. K. Peters.
Pump, rotary, B. Lobee.. ...
Pump, romrg B. F. Taver..
Pumps. mechanism for operatmpz bilge,
Punching machine, W. A.
Rack. See Clothes rack.
Rag dusting machine, A. A. Wheat
le] for electric roads, trolley, W. A. P. Willard,

Langjahr...............

Rail joint, R. Price- Williams,
Rail joint, J. G. Schreuder
Rai}{ jomt and metallic cross tie, combined, J.

ine
Railway switch, T. Copeman.
Railway swn.ch K. L. Pedneau
leway tie, R. K. Wilson..
Rake, L. Selp e..
Range, 1. Edel
Range finder, G. Langer....

Recorder. See Passenger recorder
Reeds, machine for laying, I. 8. Craig..............
Reel. See Clothes line reel. Flshmg reel.

Refrigerator, McHenry & Norton
Refrigerator, revolving, L. J.
Respirator, C. B. Lak
Rod feeding device, G. E.Sma
Roll holder cutter, W. B. Purvi
Rolling Elatform. H. P. Johnson
I'otary knife, W. L. Noble
wotating and braking me
etc., J. Horne..
Rubber tubmg, d
Ainsworth...
Rule, combinatio:
Sadiron, A. Meyer
Saddle, H. A. Perr
Saddle post clamp.,
Safety hook, W. Martindale..
Safe, screw door, C. E. Blechschmidt.
Sails. reefing apparatus for fore and aft,

Fowler.

Sample case, C. J. Stravlo...
Sash fastener E. M. Comstock
Saw. J. H.
Saw filing machine. J. F. Cornish
Sawmill, band, E. E. Fitzgerald..

Saws, fastening handles to crosscut, J. O’Connor
Sawing machine, Schlegelmilch & Mann..

Scale, spring computing, W. F. Stimpson
Scraper and carrier, road, J. A. Taylor.............
Scraping mnchme road or street, L. W. Towne..
Screen. See Window screen.

Seal, self locking, E. Tyden.................. 29.938

Eealulllg or unsealmg cans, means for,
A
Seeding and fertilizing machine, J. S. Heath......
Separator. See Cream separator. Gas and oil
separator. Steam separator. Waterand steam
separator. Waterworks separator.
Setting. cluster, Dover & King......................
Sewing beads to fabrics, machine for, H. A.
Domenget.
Sewing machine, Towns & Barrett
Sewing machine, hemstitch, A. J. A Oesterrelch
Sewing machine shaft hanger E. '1‘ Thomas..
Sewing machine trimmer. (. H. Foster
Shade attachment, window, Blake &
Shade supporter, j i
Templeton
Shaft iron. W. A. y
Shaft, vehicle. W. Schenker.
Shank stiffener moulding m

Keit
Sharpening edged tools, device for, W.

Purdy...
Sheet holding and straining device. T. M. North
Sheet holding and straining dev1ce Spalck-

bhaver..
Shingle sawing machine. W. E. Brown.... .......
Shoe filler, extenmble, A G.G
Sifter, W. H. Moore.. . .
Signal. See Air brake sig:
Signal system, electric, Kissinger & Trunkel..
Sink board. J. Flindall..........................
Smoking pipe attachment H. A. Rohm.
Snow plow, F. Olson et al..
Soap, making, T. W. Nlchnls
Solder cutting machine, W. E Crocker.....
Soldering machine, can, E. & W. J. Phelps.
Sound deflector, J. F. Batchelor.
Spark arrester, B. Terfioth..
Speed indicator, W. Moon.
Speed indicator, T. Von Zweigbergk
Spike, A. W. Griffith............
Spindle bearing, J. W. Collins.
Splicing device. J. E. Barbour..
Spring. See Carriage spring.
Stacker, straw, J ilson
Stamp. hand, J. A. Heany
Staple forming and driving machine, F. P. Ros-
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Start. or stop motion mechanism, A. A. Merrm.
Starting or stopping mechanism, J Campbell
Stay bolt, J. M. Bailey.......coouiieeninninann.
Steam generator, water tube, F. Windham
Steam separator. C. W. Baker.
Steam trap. A. J. Bayley.. .
Steam trap, J. W. Nasmit . 1630.088 to
Stereoscope hoods, machine for tnmmmz Whlte

) 15} i [ R0 008 0000000000 0000RaaRR0a0a00
Stop for machines, automatic, F. Zielke..
Stopper. See Basin or bath tub stopper.
Stove and ventilator, gas, H. M. Williams..
Stove or range. R. S. Stephenson
Submarine mining and ore separating appara us.

E. C. Nichols..........
Swaging machine, F. V. \\'hyland
Switch. See Electric switch. Rai
Switch mechanism. J. P. Coleman
Tea}ghmg computation devme for,

Telegraphy, automatic.
Telephone exchange system, G. L. Cr:
Thill coupling, A. B. .yman
Thill coupling, antirattling,

Threshing machine, J. Abell

Ticket, vending. C. Cahoon..
‘Iile arch construction, S. F. ‘Evans.
Tobacco distributing device. Grouvelle & Belot. .
Tobacco, machine for manufacturing lump or
plug, J. H. Kester
Toe and heel clip, Yerby & Ludwick..
Tongue sup&nrt. wagon, J. C. Lambert.
Toy pistol. Sanders......... ........
Track sanding apparatus, L. A. Hoerr..
Traction apﬁ aratus, overhead. C. A. Mary
Trap. SeeHogtrap. Steam trap.
T'rap and pump regulator, automatic, W. Foster
Tread, W. H.
Treadle mechanism, P. Dieh
Tripod, C.J. W. Hayes
Tripod head. C..J. W. Hayes,
'l‘mlley wheel. H. R. Frisbie
Truck. car, F. Schneider.....
Truck side frame, car, E. k'
Trunk lock, B. Bernstein..

Tub, C.W. Lasher
'I‘wr']s‘unz machine feeding mechanism, J. E
Typewrmng machine, W. P. Kidder
Typewriting machine, E. H. Merritt.
Typewriting machine, E. S. Shimer...
Typewriting machine escapement, J. A.

Bedworth

630,219,

(Continued on paye 111)
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‘When you see that sign on a barber shop
“Williams’ Shaving Soap used here,” you
need not hesitate to enter. You may be sure
of a good, clean, comforting, refreshing
shave. Above all, you are safe from the
dangers which lurk in cheap, inferior shav-
ing soaps.

WILLIAMS’ SHAVING SOAPS are used
by all first-class barbers, and are for sale all
over the world.

The J. B, Williams Co., Glastonbury, Ct,
Depots- London, Paris, Dresden, Sydney.

Buy Telephones

THAT ARE GOOD--NOT ‘* CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Oui guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clintan St.. Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

“American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and 'I‘el o
phone Switchboards. Over 200,000 o
our telephones in successful opera.uon.
Used by War and Navy Departments. In
ordering state length of line, whether
sinele line or metallic circuit and number of
telephones to be used ononeline. [F Send
for catalogue “S. A."
AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, Ill.

NEW BINOCULAR.

(The Tri&der.)

Small as an opera glass. More
%, powerful than the largest tield
glass. Send for Circulars.
; QUEEN & CO.
H Optical and Scientific Instru-
: ox ment Work'zc
1010 Chestnut Street,

PHILADELPHIA, PA.

THE OBER LATHES

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

Z Patented. 8F~ Send for Circular A.

The Ober Lathe Co., Chagrin Falls, 0., U. S. A.
THE NEW BRISTOL COUNTER

NEW YORK: 59 Fifth Ave.

i
Pareateq Apr 71891

Registers an accurate account of work done on print-

ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts u{) to 1,000 and
repeats automatically. Simple, accurate, durable. Spe-

cial couuters to order. §¥#~ Send
. J. ROOT, Bristol,

or circular.

Conn.. U. S. A.
THE SCIENTIFIC AMERICAN

Cylopedia o Roseina, Notas & Quereg

12,500 RECEIPTS. 708 PAGES.

Price, $6.00 in Cloth; $6.00 in Sheep; $6.60 in
Half Morocco. Postpaid.

T HIS great
work has now
been on the mar-
ket for nearly
six years, and
thedemund forit
has been so great
that twelve edi-
tions have been
called for,

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high-
est value,arrang-
ed and condensed
in concise form,
convenient for ready use. Almost every inquiry
that can be thought of, relating to formulse used
in the various manufacturmg industries, will here
be found answered.

Those who are eugaged in almost any branch
of industry will find in this book much that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manutacture
of salable articles, will find in it hundreds of most
excellent suggestions.

MUNN & Co., PusLisHeRs,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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The New System

OF EDUCATION
Steam
Engineering

Mechanical, Electrical,
Civiland Mlmng Engineer-
ing; Architecture; Draw-
ing; Surve; mg Ohemlstry.
Shorthand; Book- keeping
and Enghsh Branches

TAUCHT BY MAIL.

Students qualified

to pass examinations.

Wehave helped thousandsto better positions
and salaries. Send for free circulars, stating
the subject. in which you are interested.
THE INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 942, Scranton, Pa.

Roper's New Engineer's Handy-Book

for STEAM ENGINEERS and ELECTRICIANS.

Thor oughly revised, rewritten and much enlarged by
EDWIN K. KELLER, M. E.,and ( LAYTON W. PIKE, B.S.,
Ex-President of the Electrical Section of the Franklin
Institute. Embracing all the recent improvements in
the Steam Engine and giving full instructions for the

CARE and MANAGEMENT of an ELECTRICAL PLANT.
Nearly 900 pages, 325 illustrations, over 700 main sub-
jects, 222 tables, and 645 questions most likely to be
asked when under examination before being licénsedas
an engineer.

Full leather, 5111: edﬁeslgocketbonk style. 83.50.

sher
Send for « 1rculwr 1022 Market St., Phllade]phm Pa.

30 S0UTH ST. ROCHESTER Ry
New or 2nd Hand—Sold

AMERAS 2o

c Exchang’d

Enormous Stock. Must be closed out. All makes new
Cameras and your old camera taken as part payment.
‘Write for lists and special bargain offers.

C. F. LUND & CO., 129 Wabash Ave., Chicago.

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of * Gas, Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Descriptive Text. PRICE, $3.00.

A dictionary of Mechanical Movements, Powers, De-
vices. and A%glim ces, with 1649 illustrations and explan-
atory text isis a new work on illusti1ated mechanics,
mechanical movements, devices, and- ap|
ing nearly the whole range of the pract)
tive field, for the use of Mechanics, Inven
Draughtsmen, and all others interested

mechanics.
—SECTIONS.—

Mechanical Powers.—Weizhts. Revolution of
torces, Pressures, Levers, Pulleys, Tackle, ete.
Transmission of Power.—-Ropes, Beits, Fric-

tion Gear, Spur, Bevel, s.nd Screw Gear, etc.

Measurement of wer.—Speed, Pressure,
Weight, Numbers Q\untlules. and Appliances.

Steam Power—Boilers and juncts.—
Engines, Valvesand Valve Gear, Parallel Motion
Gear, Governors and Engine Devices, Rotary
Engines, Oscillating Engines.

Steam Appliances. - Injectors, Stcam Pumps,
Condensers, Separators, Trapsand Valves.

Motive Power—Gas and -nsohneEn gines.
—Valve Gear and Appliances, Connecting Rods
and Heads.

Hydraullc Power and Devices. Water

Wheels, Turbines, Governors, Imwct Wheels,
Pumps. Rotiry Pumps, Siphons, Water Lifts,
Ejectors, Water Rams, Meters, Indicators, Pres-
sure Regulators, Valves, Pipe Joints. Fllters, ete.

Air Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed -\ir
Tools, Motors, Air Water Lifts, Blow Pipes, etc.

Electric Power and Counstruction. -Geoera-
tors, Motors, Wiring, Controlling and Measur-
ing, Lighting, Electric Furnaces, Fans, Search
Light and Electric A ppliances.

Navigation and Roads. Vessels, Sails, Rope
Krots, Paddle Wheels, Propellers, Road Scraper
and Roller, Vehtcles, Motor Carriages, Tricycies,
Bicycles, and Motor Adjuncts.

Gearing.—Racks and Pinions, Spiral, Elliptical,
and Worm Gear, Differential and Stop Motion
Gear, R lcycllcnf and Planetary Trains, “ Fergu-
son’s” Paradox.

Motion and Devices Controlling Motion.
—Ratchets and Pawls, Cams, Cranks. [ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Cranks, Universal Shaft Couplings,
Gyroscope, etc.

Horological. — Clock and Watch Movements
and Devices.

Mining. — Quarrying, Ventilation.

Conveying, Pulverizing,
Excavating, and Dredging.

Milland Factory Appliances.—Hangers, Shaft
Bearings, Ball Bearm s, Steps, Couplings, Uni-
versal and Flexible ouplmzs Clutches, Speed
Gears, Shop 'Tools, Screw Threads, Hmsls,
Machines, Textile Appliances, etc.

Construction and Devices.—Mixing, Testing,
Stump and Pile Pulling, Tackle Hooks, Pile
Driving, Dumping Cars, Stone Grips, Derricks,
Conveyor Timber Slglicimz, Roof and Bridge
M'russes, éuspensmn

Draughting Devlces.
Delineators, Trammels,

Mgraphs ete.

scellaneous
Sheep Shears,

pliances, cover-
ical and inven-
ors, Engineers,

in any way in

1.
2.
3.

10.
11.

12.

13.
14. Hoisting,
Separating, Roasting,

15.
16.

17. Parallel Rules, Curve

Ellipsographs, Panto-
18. Devices. — Animal Power,
Movements and Devices. Eleva-
tors, Cranes, Qewmg, Typewriting, and Printing
Mac’hmes, Railway Devices, Trucks, Brakes,
Turntables, Locomotives, Gas, Gas rnaces,
Acetylene Generators, Gasoline Mantel Lamps,
Fire Arms, etc.

*,* Copies prepaid to any address on receipt of price.
8@~ Send for Descriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 BROADWAY, NEW YORK.

Typewriting machines, registering device for, H.
C.Scroggsetal........ccovvieiiieiinnnnn. .
Underwalsm E. M. Worth.
Valve, C. R. Honiball . b
VaIVée and valve gearmg for explosion engmes.

Valve cut oft, automatic, R. F Lindsay.
Valve for inflation, J. H. Goss........
Valve indicator post, E. C. Wlle
Valve mechanism, A. Shelburne
Valve, rotary, J. B. Stag
V.u'msh can, W. H.
gaab)ecnner, W. R. William
icle body, T. R. Carskadon..
Vehlcle door, R. Heinzelman........
Vehicle running gear, J. H. McCabe

Vennlator and heating drum, combined, W. W.

ter.
Vessel hulls form for, M. F. Mithofl.
Vessels, apparatus for ralsmg sunken,
S R A ARaB0 00 ANoROa0R 60060005 000ME000a00000000NO00E
Vise, S. N. Hubbel
Voting machine. J. B. Wegand......
‘Wagon dump and elevator ) S. Kidd..
Wagon, furniture or express, W. S. W ebber-.
Wazon hand brake, P. Armbruster .........
fou jack, J. L. Willia
way,

illummuted autlsllpping. W. H.

) 1) {8} 1 (0600000000000 A00000000n0ORAAEI0000A000000 629.950
Warp stop monon mechanism, J. C. Edwards..... 630,200
Washboard, W. Wallenthin......................... 630.143
Washer. See Nut lock washer. Ore wasber.

Washing machine, R. L. Wearne................... 630,146
Watch barrel, C. Morlet...

h

watch holder att

5 B
Water elevator, compressed air, M. L.
Water elevator, wmdlass J. M. Carve;
Watergagegasket Gll ert..
Water tube boiler, W. McKelv
Waterworks sepamtor F. A. W. Da
Wave power water moving apparatus, J. RORow-

Weather strip, G. B. Grover.
w 1. See Car wheel. Motor wheel.
wheel.

Whip, H. D. Beman
Window bead fastener, J. H. Brown
Window cleaner, H. W. Glen.........
Window cleaner, J. S. Wertsbaugher
Window screen, S. A, Patterson
Window, sliding sash. _Turnbuli.
Wire stretching tool, C S. unt
Wire supporting frame, coiled, C. O. Sobinsk
Wireworking machine, A. C. & J. Q. “Shimer...... ﬂm
Wool, cleaning, E. Maertens.............. 630,294 to 630,29v
Wool cleanmg process and apparatus, E. Maer- .

T'rolley

17 1T 0 f 6 na0ha0RNoa0a0CABA0aRE000600a050000a00000
Wntiugmeradlcable‘ rendering, S. J. Morrow.
Yoke center, neck, S. Pearson

DESIGNS.

Badge, W. A. Russell
Battery 1le.e separator, H. C. Porter.
rame, M. C. JJohEnson

er,

Car seat hand rail, 5
Carpeting, A. K. Held......
Carpeting, W. C. Magee.
Carpeting, N. S. Stewart. ..
Chair seat and back, C. R. Kaiser.
Comb teeth containing sheath, L Schneider
Cork retaining device. C. Schroe
Electrical terminal, W. B. Bi
Heel, shoe, A. A. Kohn
Hinge, F. E Ranney...............
Hose supporter belt, E W Thayer.
Knife bandle, A. Kastor...........
Lamp, cycle, J. H. Lsncaster
Lamp, incandescent electric, H. J. Jaegei
Match safe or tray, B. | S
Meat chopper feed screw, J. W. Brown, .Ir
Meat, bhanger member. J. J. Fitzgerald..

Nipple, C. W. Meinecke .
Pin, safety, H. H. 'Taylor
Pmcushmn Sineclair

Saw blade, D. NicEacber

So'\iiie.r. ;

Thread holder. spool, W. H. Garland.. 1.300
Trimming, M. Greenberg 31,332
Vehicle frames, gearing cover for, M. C. Jnhnson.
31,321 to 31.32
Writing case, side wall, O. H. Greene............... 31,312
TRADE MARKS.
Apparel,certain named articles of men’s, I. Als-
DEIE & COMPANY...renrrrrnrersenerrnansnernsenes 33,285
Bakery products and confectionery. certain
named, Ward-Mackey Company................. 289
Clothing. ¢ertain named outer, Leopold Solomon
& COMPANY..... iiiiiiiiiins vt ceeeeeaenaneannn ,299
Curative instruments for certain named diseases,
Tochtermann & COmMPANY......c.covvveeeeneen oun 33,286
Fiber board, certain named, Leatheroid Manufac-
tUring COMPANY......ocvvieernrs covenreneone soee. § ,296

Fish nnd crabs, fresh and processed, C. H. Light-

0mp: ,284
Lead. whlte, Heath & Milligan Manufacturmg
Company
Macaroni. Canepn. Brothers. .33.290, 33291

Machinery and parts and attachments, certain
named, Chandler & Taylor Company............
Polishing preparations and materials, Terezol
Com L R R P T T TS PP PPN RIS T RSP S RIRS 4
Shirts. men’s and boys’, Bowling, Coblens & Cahn 33.208
boag for toilet purposes, tar. Pioneer Tar Soap

o pan 33,293
Surgical apparatus, electrical, Seeger & Clarke. ... 33,287

LABELS.

“ Bavarian Doppel,” for beer, Christian Moerlein
Brewing Company.........ooovves civeeinrnsannann.
‘* Belmont,” for baking powder, Belmont Bakiug
POWder COmPANY..c.oo.vutreinteieeociocnnsians oo
*“ Brown’s Hand Lonon.” for a lotion, K. P. Brown
& Cnmpan

ing Compal n
* El Regalo = for cigars, American Lithographic
COMPANY . eceieeirnneeenecoeess o sacocessosaess i3, 7,064
. Extra Pa .7 for beer, Christian Moeriein Brew-
Company ........................................
R0 { L aking Powder,”’ for baking powder, Jaques

Manufacturing Comp 11} 8060 0BEE00S EA0A0808060M00
** Mintone,”” for a headache remedy, Louisville
MediCINe COMPANYT . ... eevreerrserronrrrnseeneesens
** Moerlein,” for beer, Christian Moerlein Brewing

COMPANY e\ . eennennareirn orsanssnnnssssssesnnsnns 7,058
* National Export,” for beer, Christian Moerlein
BreWing COMPANY ... .. .venrnernsensennrnseenns 7,062
** O0ld Homestead,” for condensed milk, Charles E.
Hires Compa ..................................... 074
** Pillsbury’s Klaked Oak Food,”for oat food, Pills-
bury-Washburn Flour Mills Company.. 7,066 L0 7,068
. Poslt. gnste." for toilet powder, Century Chemi-
Cal COMPANY .....uuuunieeeirnnaseeesoinssnseenn s |
. Pl(':emlum,” for condensed milk, Charles E. Hires 073
(13 /500 Q00000on000EINE000I000000000RN0000000
- Regular," for beer, Christian Moerlein Brewing
Company 7,061
nden
7,056

C. r headache powders.
~UC Bakmg Powder » for baking powder Jaqu
Manufacturing Company

** White House,” for conden
Hires Company

7,070

072

A printed copy of the specification and drawing of
any patent in_the foregomz list, or any patent in print
issued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 36
Broadway, New York. Specialrates will be given where
alarge number of copies are desired at one time.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fOiDE list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more, For fuli
instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.

Burst (Vater

Thls pneumatic system is

fand costly bursting of water pi
This doubm e causesthe

expandi slide into Bhl‘)“lgbfe ﬁ‘]’im?

the air- ome, taking the  8elves o 8

strain off the pipe. §F Send for

The
air-cush also prevents
“Hammering.”” Covered by
U. S. and Foreign Patents.

THE PNEUMATIC

endorsed by Archltects. Engineers and Municipal Officials.
witho ut this system, and al) house owners ghould avail them-

Pipes a Ching of the Past

You can now make all water pipes as secure from bursting in winter as in summer.

the only one which successfully prevents the annoy-
es. It has solved a great economic problem.
No new house

ounce of prevention ’’ in season.

llustrated Booklet. giving full explanation.
DOME MANUFACTURING COMPANY,

501 E Street, Northwest, Washington, D. C.

F YOU SHOOT A RIFL

7 Pi,stol or Shotgun, you’ll makeaBuﬁ s
Eye by sending three 2c. stamps for
the Ideal Hand-book “A,” 126 pages
FREE. The latest Encyclupedm of
Arms, Powders, Shot and Bullets. Men-
tion SCIENTIFiC AMERICAN Address
IDEAL MFG. CO., NEW HAVEN, CONN,,

ADVANTAGES OF
Our Patent Cold Process of Gal-
vanizing Cut and Wire Nails.

ery low cost, smooth surface, coating will not crack
oft hends or elsewhere. no sticking together. Ordersre-
ceived. Estimates and information furnished to manu-
facturers upon application for plants to galvanize nails
or other articles under license on royalty basis. Inspec-
tion of process in operation at our plants is invited.
See a ricle in SCIENTIFIC AMERICAN, April 22, 1899

U. S. Electro Galvanizing Co., 346 Broadway, New York.

Automobiles. -

The SCIENTIFIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vehicles,
This issue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto-
mobile tricycle. Price 10 cents.

The following copies of the SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, 979, 993, 1053, 1034, 1055, 1056, 1057,
1658, 1059, 1075, 1078, 1080, 182, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each.
by mail. Forsale by all newsdealers or address

MUNN & CO., Publishers,
361 Broadway, New York.

PROPOSALS.

INOTICE IS HEREBY GIVEN THAT THE COM-
mon Council of Tempe, Arizona, will receive speci-
flcations and estimates for the cost and construction of
Water Works for the Town of Tempe, until 12 o’clock.
noon, September 1, 1899. The Council reserving the
right to reject any and all specifications and estimates.
All communications must be addressed to

F. M. SCHUREMAN, Town Clerk, Tempe, Ariz-

TO LEASE
for inventors. Estab.1867. Catalogue.

MUDE'. . C. SEYL, 181 Madison St., Chicago.

Dies with paraloyed edges last five times longer. Make
smooth work. Ernst, 705 Summit Ave., Jersey City, N.J.

'1‘0 INVEN’I‘ORS.
runnin

Valuable copper mining lands.
F. G, Grove, Luray, Va.

Wnnted—a clock_capable of
a counter atirregular intervals and keep good
ddress E. NICHOLSON, Lakewood. Oh io.

time.
MACHINES‘Corhss Engines, Brewers’
and Bottlers’ Machinery. ﬁ VILTER
MFG. CO., 99 Clinton Street, Mllwaukee. Wls

MDDE[S & EXPERIMENTAL WORK.
Inventions develuped. Special Machinery.
E. V. Baillard, 106 Liberty St., New York.

I

‘TY E WHEELS. MODELB 8. EXPERIMENTA L WORK. SMALL MACHINERY
NAVFLTIES & ETC, NEW TOR STENCIL WORKS 100 NASSAU 8T N.Y.
JAS.

TURBINES Sias;LsFeL's co;

INVENTIONS WANTED. ™iehing e i s

desirable linec to
our business we would be pleased to hear from persons
desiring to_have novelties or patents manufactured on
royalty. Will furnish best of reference. Rejected de-
signs will not be returned unless sufficient gosrage i8 in-

closed. Addr.J. N¥HL, Man & Dock Sts.. S8t. Louis.Mo.

8% Sendfor Circular ‘“M.”

GAS+ GASOLINE E

WATER MOTORS

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

the

c’utch on the rear sprocket wheel.
roll When the bike chain is pulled

%« Made only
by the

BEST BICYCLE BRAKE

All cyclists, whatever wheel they ride, should have attached
atest and Best Automatic

THE TREBERT BRAKE

ion disk secured to the
Lkt LR Lt Both clutches have inclined surfaces upon which balls

Coaster and Brake,

bub of rear wheel, a clutch on the disk and a

forward. the balls also move forward and ride up their

incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

Trebert Automatic Coaster and Brake Co.

SYRALUSE,

DO YOU FISH *

PRICES, uties oot fngines. Nots net %rseg
. utler, ode. nes. ote new 'y
FRASSE CO., 40 (,ortlm:lgt 'St NEW YORK.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and description may
qmck]y ascertain our opinion free whether an
invention 18 probably patentable. Commumca-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest mr-
culation of any scientific journal. Terms,
year; four months, $1. Sold by all newsdealers

MUNN & Co,z¢1 sroacwsr. New York

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

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENUIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MATERIALS.

78 Reade Street. New York, N. Y.
Manufactory Established 1761.

A Handsome Watch Charm

orScarf Pin with the head and bust
of DEWEY stamped on. Made from
steel taken from the Battleship
¢“Maine.”” Watch Charm has gold
plate rim. A certificate accompanies
each article, 23 cents each, postpaid.
W. F.DOLL MFG. CO., 9 Maiden Lane,
N.Y.,Sole Mfr. of Maine Steel Novelties.

YOU CAN MAKE $100.-AWEEK !

UWNYUUR UWN SHOW, COMPLETE QuTFIT-$ 100,
LIFE ON_FILIMS & MACHINES.

GREAT PASSION _PLAY & 500 0THER 5UBJECTS

S. S OBIN, LARCE 57 MFR.PHILADELPHIA P.A.

PALMER Stationary
and Marine Gasoline En-
%nes and Launches, Motor

agon Engmes. Pump-
ing Engine:

fe o Send “for catalog.
MIANUS, CONN.

"PALMER BROS.,

¢ » cs MARINE VAPOR‘ENG: INES,

ol
LUPTO DAT!

CATAL
CKGH.C!REJM S At GRAND‘RAPID& HICHICAN

The Pips of the Century

~THE... “MALLlNBKRODT" PATENT

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE, IS THE ONLY PIPE FIT FOR A
GENTLEMAN TO SMOKE.

Bowls of the Best French Brier, cxceedingly
neat and graceful in appearance, and cost no more than
an ordinary pipe. There are no filthy stems to clean.
and by a simple and effective construction, the poison-
ous nicotine juices are thoroughly absorbed before
reachlngh the mouth, and a cool, clean and healthy
smoke thereby assured. Money refunded if not satis-
factory. Over 100,000 sold in 183 alone.

Send for Illustrated Circular ** 8. A.”” and prices.

THE HARVEY & WATTS CO.,
276 Canal Street, N. Y. Station E, Philadelphia.

EVERYBODY HAS SOMETHING TO MEND

MENDSALL

Mends everything—china, glass, marble, bric-a-brac, etc.  Re-
ulres no brush. Colorless, odorless, and will stand hot water.
% e bonle sentxriyald on receipt of be.

in every town and locality. Good
ageuts can make big money. Worite us about your locality.

GEM CHEMICAL CO.,
No. 8 8, Howard Street, BALTIMORE, MD.

Instruments. Drums, Uniforms
& Supplies. Wnte for catalog. 4456
illustrations. FREE; it %'ves Mu.-
sic and Instructions for

Planning e New Ht

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication is
issued mouthly, and contains practical articles and suggestions
on modern house building, together with a series of splendid
{nlates, showing perspective views and floor plans of the most up-

-date modern dwellings, estimated cost, etc. A single issue of
this handsome periodical is often worth "the year’s subscription
Write to-day and send 25 cents for

price to the intendin,
a single copy. or $2.!

builder.
for annual subscription.

MUNN & CO., Publishers, 361 Broadway, New York.

© 1899 SCIENTIFIC AMERICAN, INC.
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The Light is Right.

The BUNDY LAMPS

THE ONLY PERFECT

ACETYLENE CAS LAMPS

Kor Bicycle, Carri: Physicians,
Fire Depnnmenfs. and ‘ﬁeadliz ts. Ef-
ficient, easily charged and operated. Wa-
ter nbsomtely controlled. Gives pure,
dry gas. Manufactured by

The Frank E. Bundy Lamp Co.,

= Elmira, N. Y., U. S. A.

Acety ene Acetylene Weight, ounces.
Bicycle Lantern. (See illustrated editorial in SCIENTIFIC Acet; lene(}as perating Lamp,
Lamp. AMERICAN, April 15,1899.) for Pbysicians and Surgeons.

GAS and GASOLINE
PUmrs EﬁEINES. g

HIGH 6RADE FOOT POWER LATHES

W. P, DAVIS, ROCHESTER, N. Y.
&

8
A MILE A MINUTE ON A

Tribune e.Blcycle'

“-“-“.’Ib-»-"‘"‘ll.’m-l. are being Opeﬂlted all over by t’w
3 : Using Natural Gas,
99 zba"ﬂ. Gasc“lle E“ﬂme. EO:I ads'GP “:dl!g’:‘&i Yes even m less than a minute was the marvelous
14§ Any Place. renét'flrl(])m et time made by C. M. Murphy on a 'lrib: ne: Blue
U sed By Any One. o 40 T B.. actual. Streak, el 45([){ J)aced by a locomotive. No bicy cle
For Any Purpose. bas ever been ridden as fast as a Tribune. It isthe
Al The Spnnzﬂeld best and fastest wheel in the world
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