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THE MARBLE CAVE OF MISSOURI.
BY E. 0. HOVEY, PH.D.

A very large portion of the State of Missouri is honey-
combed by caverns to such an extent that the under-
ground drainage in many places deprives the surface
of small streams. For many years, the existence of
a large cave in the extreme southeastern portion of
Stone County, Mo., has been known, but the in-
accessibility of the locality has kept travelers, with
but few exceptions, from attempting to visitit. With-
in the past year, however, such remarkable accounts of
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The Spring Room Sentinel.

the wonders and extent of the cavern have appeared
in the local and metropolitan newspapers that the
Missouri World’s Fair Commission and the State Geo-
logical Survey determined to investigate the cave
thoroughly and see what there was of truth in the
stories which had been so widely circulated. Conse-
quently, our party of three, representing both organ-
izations, besides our photographer, Mr. C. E. DeGroff,
of Warrensburg, Mo., left Aurora, a live mining city
of Lawrence County, about 270 miles southwest of St.
Louis, on the * Friseco” road, one charming day last

fall, to explore the new wonder of the world. The 40
mile drive over cultivated prairies and through fine
open but almost uninhabited forests might be dilated
upon, but the limits of our space compel us to hasten
on to the description of the object of our journey.
Stone County lies for the most part on the southern
slope of the so-called Ozark Mountains. These moun-
tains, however, are merely hills and ridges which have
been formed by the erosion of the plateau which is
known to geologists as the ‘ Ozark Uplift,” and would
(Continued on page ?0.)
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ANOTHER BILL TO DISCOURAGE THE INVENTOR AND
FAVOR THE INFRINGER,

A bill has lately been introduced in Congress by Mr.
Tillman, of South Carolina, providing that no patent
shall, by reason of a broad or dominating claim or
otherwise, prevent the practice or use of any patented
actual improvement in the invention forming its sub-
ject matter, provided the patentee or owner of the
improvement shall pay a reasonable royalty or tribute
to the owner of the patent having the dominating
claim, the amount of royalty or tribute to be deter-
mined by a court of the United States, the court to
take into consideration the profits, past or prospective,
to the owner of the improvement and the damages of
the dominating patent, similar as in the case of a de-
cree for infringement. .

The law as it stands awards to the original and firs
inventor the exclusive right to make use and sell his
invention ior the short period of seventeen years.

The proposed law takes this right away from the
inventor and bestows it upon the court, thus making
the court in the first instance a party to the control
and management of the patent. Under this proposed
law not only is the inventor deprived of his exclusive
rights, but the infringer is allowed to drag the original
inventor into court, subject him to trouble and ex-
pense, requires the court to diseriminate in favor of the
infringer, and compels the inventor to share the pro-
ceeds of his invention with the infringer.

Of all the schemes to emasculate the patent laws, the
foregoing plan of giving encouragement and support
toinfringers by legal enactment is the worst and most
absurd. It remains to be seen whether Congress will
sanction such an act of folly. It is in direct contra-
vention of the spirit and intent of the constitution of
the United States, which provides in Article 1, Section
8, that Congress shall have power to promote the pro-
gress of science and the useful arts, by securing, for
limited times, to authors and inventors, the exclusive
right to their respective writings and discoveries.

THE EXCLUSION OF CHINESE.,

On January 18 of the present year, at Duluth, Mi
Judge R. R. Nelson, of the United States Court, ren-
dered a decision in the case of a Chinaman who was
brought before him on habeas corpus proceedings in a
suit under the Chinese Exclusion Act. The case was

a motion for the release of Ah Yuk, a Chinaman, who
had violated tho act. Thce accused was a sovon-year
resident of the United States. Under the act he was
to have been returned to China.
presence in this country. The motion for his release
was based on the theory that the imprisonment for
thirty days and the returning to China of such persons
as the accused, after no other proceedings than a hear-
ing before a United States Court Commissioner, was
unconstitutional. The right to a trial by jury was
pleaded, and the judge acquiesced in the counsel’s
plea. The act, in the provision affecting the prison-
er’s case, was held to be unconstitutional, and the
prisoner was released.

The Chinese Exclusion Act hasrecently been attract-
ing much attention and ecriticism on account of the
radieal measures embodied in it. It forms Chapter 60
of the laws passed by the 52d Congress, and is dated
May, 1892. It begins by holding in forece the previous
laws excluding Chinese. It then ordains that Chinese
not legally here shall be removed to China or to such
other country as may claim them. If they do belong
to another country, and if a fee or immigration tax is
required on their return to such country, they shall be
sent to China. If adjudged guilty of illegal residence
the culprit, as this law treats him, is liable to a year’s
imprisonment before removal. No bail is allowed on
habeas corpus proceedings. All Chinese laborers en-
titled to remain here are, within one year from the
passage of the act, to apply for a certificate of resi-
dence, or otherwise are to be arrested and proceeded
against.

These are the main provisions of this act, one which
makes the breathing of the air of the United States a
crime if perpetrated by a Chinese. The exclusion or
restriction of a tide of immigration from the Orient,
with its hundreds of millions of aliens, may be neces-
sary. The immense Chinese empire could pour out
upon our shores an entire population of their race
without feeling the difference. The good qualities of
the Chinese are undoubted, but they do not assimilate
with the Caucasian race. They do not come here to
found homes for their children. Their stay here is
merely an exile submitted to as a business venture.
They bring with them nothing that can be of profit to
us. They leave behind théem nothing except work
executed by them as laborers.

Our nation of sixty millions of people is threatened
by another problem in the race question. Already
the existence among us of some eight millions of ne-

155 | 8TOes is regarded by political economists as the basis

of a very difficult problem, which is far from solution.
The elements of this case are similar to those of the
Chinese immigration question. In both cases there
are unassimilatable races of small capitalization. But
with the Chinese there is present the additional diffi-
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culty that they simply desire to send in floods
of temporary residents, with almost limitless sources
of supply of new immigrants to crowd out our own
people from many avenues of trade and labor.

If a permanent population of eight millions of ne-
groes, not re-enforced by immigration, is enough to con-
stitute a difficulty for political economists to dispose of,
what may we not be confronted with in a floating popu-
lation of indefinite capability of extension. Itcertainly
seems that we are entitled to adopt some measures of
restriction. But the humanitarian aspect of the case
tells against the present law.

A year’s imprisonment is the measure of the criminal-
ity of simple residence. This is certainly a measure un-
worthy of a civilized people. It fairly savorsof ferocity
to imprison for so long a period one whose offense is
mere existence. The decision that the act is uncon-
stitutional in one particular serves to emphasize its
broad injustice. By no principle of justice can the
presence of an inoffensive person in a country be con-
strued as a crime. The expulsion of the Jews from
Russia is really the only instance of the present day
that is comparable with the action of the United States
as dictated by the Chinese expulsion laws.

The limitation of the numbers coming here could be
otherwise brought about. A poll tax could be levied
on every Chinese entering the country. This could be
made high enough to deter them from coming in large
numbers.

Already many murmurs of dissatisfaction are making
themselves heard. Itis felt that the Chinese govern-
ment may yet adopt retaliatory measures which will
make themselves felt upon American residents of
China. Independent of the fear of such action the in-
justice and inhumanity of the act should suggest its
amendment. Laws proposed as substitutes of in-
creased severity should be discouraged. Excessive im-
migration would be amenable to more logical and
juster methods of treatment.

@

Gobelins Tapestry.

A report of the United States consul general in
Paris on French tapestries gives some interesting in-
formation in regard to the famous Gobelins factory.
It was founded in 1607 by Henri IV., in the scarlet
dye works originally established in the fifteenth cen-
tury by Jehan Gobelins. In 1662 it was bought by
Louis XIV., on the advice of Colbert, and formed into
the ‘“ Manufacture des Meubles de la Couronne,” with
800 workmen directed by the most celebrated artists.
After the death of Louis XIV., the factory reverted to
its original work of making tapestry only. The na-
tional factory of Gobelins is now divided into three sec-
tions, dye shops, tapestry shops and carpet workshops.
The first not only produce every color, but twenty or
thirty shades of each. The execution of the tapestry
is so slow that an artist cannot produce more than a
fourth of a square yard in a year. In 1826 the manu-
facture of carpets was added. These are remarkable
for their softness and the evenness of their tissue.
Some of them take five to ten years to produce, and
cost from 60,000 francs to 150,000 franes. Several tapes-
tries of special importance exhibited at the Gobelins
are mentioned by the consul general. A [portrait of
Louis XIV. by Rigaud is considered the chef-d’cuvre.

A special account of the method of making the
tapestry, by Mr. Debray, an expert, is also given in
the report. This gentleman says that the value of
Gobelins is on the average 3,000 francs to 4,000 francs
per square meter, while that of the Beauvais tapestry
is as much as 7,000 francs. The characteristics of
Gobelins are large historical scenes and reproductions
from celebrated paintings. Sales to private persons
are only permitted by the special authority of the min-
ister of fine arts. To the Gobelins factory is joined
the carpet factory of La Savonnerie (the building in
which this work was first commenced was originally a
soap factory), in whieh velvet carpets, reproducing his-
torical and mythological subjects, are manufactured
in the same way as velvets. The artists at Gobelins re-
ceive very high salaries. Hand looms only are em-
ployed, and tapestries of the ordinary dimensions re-
quire on the average three years. The manufacture
of silk tapestries at Nimes has been declining since
1750, and there, as at Aubusson, it is in private hands.
At Beauvais as well as Gobelins the manufacture is
controlled by the state. Cotton warps, called boyaux,
are employed, the weft is of twofold wool, and is a
species of Australian mohair wool, denominated laine
brodé, its characteristic being that it is open and firm.
The wefts are dyed by expert chemists and dyers, by
the old method of wood dyes, such as indigo, cochineal
and curcuma. Part wool and part silk tapestries are
also manufactured, and a limited number all silk.

A Luminous Fungus,

The Unjon Medicale for December 27, 1892, gives a
short account, from the Revue Scientifique, of the
Pleurotus lux, a fungus that takes its specific name
from its property of glowing in the dark, even for
twenty-four hours after it has keen plucked. It has
lately been carried to Europe from Tahiti, where the
women use it as an adornment in bouquets of flowers.
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[SPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN,]
The World’s Columbian Exposition.

THE PRESENT CONDITION AND PROSPECTS OF THE
GREAT ENTERPRISE—INTERESTING NOTES AND
PARTICULARS.

CHICAGO, February 1, 1893.

It has been officially announced from the time of
_the organization of the World’s Columbian Exposition
that the formal opening to the public would be on May
1. This date is now three months off, and such an im-
mense amount of work remains to be done that the
question arises as to the ability of the Exposition man-
agement possibly to come up to time in accomplishing
this work. Cold weather has practically prevented
outdoor work for some weeks past, and but little work
is carried on on the exterior of the buildings. Much
important work is still to be done in completing the
layout of the grounds. Walks and drives are to be
made and hardened, much turfing to be done, flower
beds laid out, and other such work done that re-
quires time.

More important than these, however, is the question
of installing exhibits. The amount of space to be de-
voted to exhibition purposes is a little over 83,500,000
square feet. Nearly 1,500,000 square feet of this has
been assigned to foreign countries. The Manufactures
and Liberal Arts Building, the Palace of Mechanic
Arts, the Transportation Building, the Mining Build-
ing and others still have some space to spare. Many
applications for space in these buildings are on hand
and have not yet had assignments made, so that space
is by no means begging. In the Electricity Building
more than twice the available space has been applied
for. Last week a little gain was made, as the allot-
ments made to Mexico, Australia, Canada, Italy and
several other nations had not been accepted ; so, by the
expiration of the time in which acceptances were to be
made, the space has reverted to the use of the depart-
ment to distribute to other exhibitors.

Of the 38,500,000 feet of space to be devoted to exhibi-
tion purposes, not a single exhibit is in place in the
more important buildings, and with but two excep-
tions the buildings themselves are not completed. The
status of these buildings is as follows:

Manufacturers and Liberal Arts or Main Building.
—So far as the exterior is concerned work is complet-
ed, but in the interior a large area is yet unpainted.
Three railway tracks extend the whole length of the
building from south to north for the purpose of un-
loading exhibits, and quite a number of boxes of ex-
hibits are scattered about. The floor plan is all
marked out, but work has not been begun on install-
ing an exhibit. With nearly 800,000 feet of space to be
covered with exhibits, three months seems a remarka-
bly short time in which to accomplish all the neces-
sary work.

Palace of Mechanic Arts, or Machinery Hall.—
Prospects are rather less encouraging for the prompt
completion of the exhibit in this building than in any
other. Several weeks’ work remain to be done to fin-
ish the exterior of the building. Work on the interior
is greatly behind, and much remains to be done before
it can be painted. Huge pieces of machinery are scat-
tered about—part of a dynamo here, a fly wheel there,
and parts of engines hither and yon. The foundations
for the heavy installations are all completed, and
most of the flooring is laid. The three electric travel-
ing cranes are in plaee, and are quite invaluable in
expediting things, especially in placing the engines and
other heavy machines on their foundations. Three
railway tracks enter the building at the west end, and
as exhibits are unloaded they are speedily removed
by use of the cranes. Half a dozen of thefifty or mnore
engines of the great power plant are in place; but these
are by no means ready to put into operation. A few
of the boilers are ready for use; in fact, some of them
have already been fired up, but most of the batteries
are not completed, and work has not been begun on
some of the installations, not a brick being laid, or
even the preliminary work of clearing away the ground
begun. A temporary electric plant occupies space
where part of the engine plant is to be, and temporary
circuits are stretched from this plant through the
building. Among the eminent names in the mechani-
cal world that are conspicuously lettered on the exte-
rior of this building is that of Seimens. It would be
an unfortunate blunder not to have this spelling cor-
rected before the Fair opens.

A gricultural Building.—Work is completed on this
building, both exterior and interior, and considerable
work has already been done preparatory to installing
the exhibits of Illinois, Wisconsin, and New Jersey.

Electricity Building.—This building is completed so
far as work on it is concerned, and the Bell Telephone
Company and the Western Electric Company have the
structures to accommodate their exhibits well toward
completion. The former occupies a commanding po-
sition directly in front of the main entrance at the south
end of the building, and gives promise of being very
complete. It occupies a space 100 feet long by 75 feet
wide, and is raised four feet above the floor of the build-
ing, broad stairways leading up to it at each end. A
railway track has been laid the entire length of this

building on the east and also on the west side, so that
with two large temporary electric elevators, just com-
pleted, exhibits should be speedily handled and in-
stalled.

The Mining Building was completed, so far as the
structure was concerned, months ago ; but the interior
is yet to be painted and the first step toward installing
exhibits is not as yet taken. A railway track has been
laid through the center of the building preliminary to
this.

The Transportation Building is completed ; but the
work of painting the interior is not quite finished.
Tracks for the exhibition cars are all laid, and the elec-
tric transfer table is already in operation.

Previous to the dedicatory exercises, last autumn,
8,000 men were employed inside the Fair Grounds.
‘With such a force buildings sprang up almost in a day
and slabs of staff were put in place with marvelous
rapidity. Need for more such rapid work is now at
hand, and it is to be hoped work may be pushed with
the vigor that it was then. The facilities are at hand,
so far as the Exposition is concerned, for completing its
part of the work in time if the vigorous effort of last
autumn is again resorted to; and if exhibitors are
prompt in doing their share the Exposition may open
May 1in a satisfactory state of completion. But with
all the delays incident to having so many interests
work promptly and in harmony, the prospects are not
as satisfactory to the friends of the Exposition as it is
wished they were.

Invitations have just been received in Chicago from
the Westinghouse Electric and Manufacturing Com-
pany, asking an inspection of some of the electrical ap-
paratus which is to form part of the incandescent
lighting plant at the Fair, and which is now exhibited
at this company’s shops, previous to its being shipped
to Chicago. The feature of particular interest at this
display is one of the 10,000 light dynamos direct cou-
pled to a 1,000 horse power Westinghouse compound
engine. The maximum capacity of each of these dyna-
mos is placed at 15,000 sixteen candle power lamps.
The weight of each dynamo is 150,000 pounds. The
armature alone weighs about 42,000 pounds. The
minimum number of lamps called for by the contract
between the Exposition and the Westinghouse Com-
pany is 92,000 of sixteen candle power, but the com-
pany officially announces in its circular that the plant
to befinstalled will be prepared to run 130,000 lamps.
The display in Pittsburg also includes the first public
test of the new stopper incandescent lamps, which are
to be used in the Fair installation. It isbelieved that
the daily renewals of lamps when the exposition is well
under way will-be about 1,000 lamps. In order to make
a practical exhibit of incandescent lamp making, the
company proposes to have as part of its display suffi-
cient facilities to make all their renewals by renewing
the carbon burners of the burned-out lamps. As the
current from the large generators will be multiphase, the
new Tesla motors will be operated by it in addition to
the lighting in the Electricity Building. Another
prominent feature of this company’s exhibit is an-
nounced to be the latest development in long distance
transmission of electricity.

So much has been published in the daily press re-
garding extortionate prices that are to be charged for
board and lodging during the holding of the Fair that
the Exposition management has taken official action
onthe subject. Major Kasson, of the Bureau of Public
Comfort, has had a canvass made of the city and has
established an official directory of desirable rooms and
suites of rooms. The bureau offers to sell rental cer-
tificates against these rooms, guaranteeing a reasona-
ble and specified price, ranging from $1 upward. In
this way intending visitors can select in advance rooms
to suit their purses and their convenience, as the direc-
tory includes rooms from Lincoln Park on the north
to Seventy-third Street on the south. Inside the Fair
Grounds ample facilities have been provided for feed-
ing the crowds, as 150,000 or more square feet of space
have been reserved for restaurant purposes. It is in-
tended to have these accommodations sufficient to
provide for 75,000 people, and on special days nearly as
many more. Restaurants will be provided in each of
the large buildings and in all parts of the grounds.

Some months ago what were supposed to be ample
plans were made for a hospital service at the grounds
during the holding of the Fair. The Board of Lady
Managers have become interested in the perfecting of
these arrangements, particularly as it offered oppor-
tunity to show one of the most successful lines of
woman’s work, and as aresult of this interest the hos-
pital service will not only be planned with a view to
caring for the ill and the injured, but it will also be
made an exhibit. Leading hospitals in the country
will join in the effort to carry out this plan. Several
of the best trained nurses in Chicago have offered
their services to the Exposition management in order
that the hopes of what this hospital ought to be may
be realized. All the latest devices for hospital use will
be shown in actual operation and use in this hospital,
while the ambulance service will be made as complete
as possible.

The temporary electric circuits that have been used
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for supplying current to the various parts of the
grounds have been unsightly, as the poles seem tohave
been set with regard to their being most conspicuous.
Now that the subways are all completed and the per-
manent circuits installed, these poles and the tem-
porary circuits are being removed. Until within a few
weeks it has been proposed to string some of the per-
manent circuits under the elevated tracks of the in-
tramural road, but it has finally been decided that
these with all other wires shall go underground.

Dr. Hornsby, who has been secretary of the Depart-
ment of Electricity since its inception, has been pro-
moted to the position of assistant chief, with increased
salary. This is a deserved promotion, as Dr. Hornsby
has done practically all the work of the department
from the first, the duties of Professor J. P. Barrett,
chief of the department, as city electrician of Chicago,
having prevented him from giving much direct atten-
tion to World’s Fair matters.

The American Institute of Electrical Engineers has
been assigned a suite of roomsin the gallery at the south
end of the Electricity Building, adjoining the offices of
the Department of Electricity. With such facilities,
the Institute will be able to fittingly accommodate its
members and entertain the many eminent electricians
who will be in attendance at the Exposition.

Mr. Willis Hawley, of Urbana, Ohio, has been ap-
pointed consulting engineer to the Department of Elec-
tricity, and has already entered upon his duties. He
is to aid Assistant Chief Hornsby, of this department,
in taking immediate charge of the work of installing
exhibits.

-
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Activity of Three North American Volcanoes.

Padernal Peak, situated in the wilds of Rio Arriba
County, New Mexico, is reported as now in a violent
state of eruption, and is belching forth sulphurous
fumes and lava at intervals of about three hours, each
lasting about thirty minutes.

This has been going on since the last week in Dec-
ember. The entire top of the mountain, which was
almost square and about a mile in extent, is stated to
be blown off, and the lava pouring down the sides has
already filled up the valley for about half a mile on
each side.

A considerable portion of a ruined city of the ancient
cliff dwellers will be covered with the slag should the
eruptions continue. Padernal Peak is one of the most
prominent landmarks of the Territory. The Mexicans
say that it burst forth in violent eruption in 1820 and_
did not cease for nearly a year afterward. It has lain
dormant until the present time.

The rumbling noise and lurid light can be plainly
heard and seen at Sierra Amarilla, seventy miles dis-
tant, and an army of people from there are now at
Ariquin to witness the impressive sight.

An earthquake shock felt at Orizaba, Mexico, re-
cently, greatly frightened the people living in the
vieinity of the Orizaba voleano.

The town of Orizaba liesabout seventy miles by rail
southwest of Vera Cruz and about twenty-five miles
south of Mount Orizaba, the snow-clad peak of which
is said by some to be 17,380 feet above sea level, and by
others to be the highest peak in North America.

The residents of Colima, the capital of the Mexican
State of that name on the Pacific coast, also feel a ner-
vous apprehension regarding the volcano of Colima,
which, reaching a height of about 12,000 feet, looms
skyward about thirty miles northeast of the capital.
Every night a lurid light illuminates the sky above the
mountain, and it is feared that this portends a serious
eruption.

_—————r——

Vegetable Growth in Water Mains.,

A vegetable growth in the water mains at St. Paul,
Minn., haslately, according to the Engineering Record,
been the cause of some trouble. The first case was dis-
covered by the superintendent, in one of two service
pipes in a single trench supplying a double house. A
complaint was made of bad water, which flushing
failed to improve. One of the pipes delivered pure
water and one supplied a muddy liquid that was of no
use. This fact led to the conclusion that one of the
services was foul ; and the remedy applied on this sup-
position proved effective. The boiler of a portable en-
gine was connected with the faucet of the kitchen sink
from which the muddy water came, and a steam pres-
sure of 70 pounds forced against the 35 pounds water
pressure for 30 minutes—thereby driving the water out
of the pipe. Since that time the pipe has always de-
livered-clear water, and twelve similar cases have been
successfully treated in the same manner. Great care
has to be taken that there are no leaks in the service
pipes, and that none of the fittings are open during the
steaming process..

—_—————tr—
How to

Freeze Water on a Small Scale,

Take a concave watch glass, touch the convex side
upon water so as to leave a drop hanging on the glass.
Pour a little ether into the concave and blow upon it.
The rapid evaporation of the ether will render the glass
80 cold that the drop of water will befrozen.
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THE WORLD'S COLUMBIAN EXPOSITION.
THE BRITISH SECTION.

‘““Westward the course of empire takes its way,” as
Bishop Berkeley sang a century ago. Never was it
truer than to-day, when all our thoughts are turning
Chicagoward. So a representative of the Illustrated
London News sought an opportunity of gaining from
Sir Henry Trueman Wood
a few particulars as to the
progress of the British Sec-
tion in the World’s Fair,
which opens next May.

Sir Henry Trueman
‘Wood, in his business-like
office in the Adelphi, has
for some time past been
‘“doubling the part,” as
actors say, of secretary of
the Society of Arts and
secretary of the commis-
sion which is dealing with
the various questions in

connection with Great
Britain and the Chicago
Exhibition. His experi-

ence of exhibitions has re-
sembled Sam Weller’s ac-
quaintance with London
in being ‘‘extensive and
peculiar.” He first found
scope for his energy and
great powers of organi-
zation in connection with
the Health and the Inven-
tions exhibitions, held re-
spectively in 1884 and 1885.
The difficulties attending
the Paris Exhibition of
1889, which had been refused official recognition from
the British government, only served to call forth the
skill of ‘the secretary of the Society of Arts in sur-
mounting them. His services on this occasion were
gracefully acknowledged by his creation as an officer
of the French Legion of Honor and by knighthood
conferred by his sovereign.

¢ Well, first of all, how much ground will the British
section cover ?” was the opening for conversation.

‘¢ About 500,000 square feet, I expect. Of this space,
two-fifths will be occupied by our colonies. This 'is a
decided advance on previous exhibitions, for our maxi-
mum “has béen hitherto 360,000 square feet—at the
Paris Exhibition of 1878. By the way, 1
may tell you that to view every exhibit in
the World’s Fair one will require to walk
fifty miles.”

*“Then as to the total of British exhibi-
tors ?7

‘“Well, I fancy we shall be represented by
six hundred in the industrial sections. In
the Fine Art Section there will probably be
between eight hundred and nine hundred
works, by some three hundred artists.
About one thousand applications were re-
ceived, and every care has been taken to se-
lect those exhibits which shall give an ade-
quate and interesting picture of Great
Britain’s commerce and art. Allotments
were made to us in the following depart-
ments : Agriculture, Electricity, Fine Arts,
Fisheries, Forestry, Live Stock, Machinery,
Manufactures and Liberal Arts, Mines and
Mining, Transportation, and in the Women’s
Building.”

“ Will
chinery

‘‘Three steam engines will be at work, but
I think one of the finest exhibits in this
department will be Platt’s cotton-clean-
ing machinery. Printing and typeset-
ting will be illustrated, and there will
also be shown looms, spinning frames, steam
hammers, and the usual miscellaneous ma-
chinery.”

‘ Where will the chief British exhibits be
on view ?”

‘“1n the Manufactures Building, where
will be found some fine specimens of such
heterogeneous goods as Worcester poreelain,
Doulton ware, jewelry, furniture, silks, wall
papers, billiard tables, linen and old gold
work from Ireland, chemical products, etc.,
and in the gallery of this section there will
be a great attraction in the shape of photo-
graphs—oh ! yes; the ubiquitous amateur
photographer will be represented—news-
papers, scientific instruments, and various
educational appliances used by the School Board for
London and the Science and Art Department.”

‘‘How have your appeals for pictures been answered ?”

“T attach a good deal of importance to the Fine Art
Department. The Americans nowadays are greatly
given to French art, and they really appreciate but
very little the British school of art, so that this ought

there be much moving ma-
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to prove an excellent opportunity for finding a mar-
ket. The New York dealers, who have the whole con-

trol of the market, do not encourage the sale of Eng-
lish pictures, and it is quite a limited number of imn-
portant canvases by our leading artists which finds its
way across the herring pond. Nearly all the Royal
Academicians will be represented. Now as to your

THE VICTORIA BUILDING—OFFICES OF THE BRITISH SECTION OF THE CHICAGO EXHIBITION.

query about the replies we have received on this sub-
ject, I have found in the north of England that the
McKinley tariff has left such a sore feeling with many
private collectors that they have been very loth to
assist the World’s Fair in any way.”

‘““As to public galleries ; do you get any pictures
loaned ?”

‘“No; scarcely any. Now in France or Germany,
with just the assent of the government, which is never
difficult to obtain on this point, an exhibition may
borrow largely from public collections. But the Na-
tional Gallery and the South Kensington pictures are
precluded from being lent. The Queen has graciously

SIR H. TRUEMAN WO0O0D.

set the example to private collectors by lending us cer-
tain pictures.” ‘ Will you tell me what are going to
be the British contents of the Transportation Gallery?’

‘“In the first place, there will be engines and carri-
ages from various railway companies. Then there will
be cycles, a model of the Forth Bridge, pictures and
carriages (and for good vehicles Americans usually come
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to England), and ship models from mostof the great
firms. This latter exhibit is certain to be popular,
judging from the success which the Naval Exhibition
attained.”

‘“As to the part which our colonies are going to
play, will you give me some details ?”

*Canada will hold premier position, showing exten-

' sively in the Agriculturai,
Mining, and Manufactures
Buildings. Next to the
Dominion comes New
South Wales, sending mer-
chandise and timber. They
are going to have an enor-
mous trophy representing
the silver taken out of the
Broken Hill mine. Cey-
lon will have a great deal
of tea, naturally both for
show and for sale. Both
Ceylon and Indiaintend to
have native attendants on
the spot to give a local col-
oring to their tea stalls.
You may recollect that
India was very late in de-
ciding as to whether it
would be represented at
the exhibition, and as a
result of the government’s
delay and refusal to take
an active part in the mat-
ter India was not able to
obtain as much space as
might have otherwise been
the case. However, I
think we shall have no rea-
son to be ashamed of her
exhibits. Of course, specimens of Indian art, which
meet you everywhere, will not be lacking. Finally,
the Cape is determined to manifest its importance by
showing the various processes connected with diamonds
such as the washing and searching in the blue clay
for these precious stones. Curiously enough at these
exhibitions there is always a profusion of diamonds in
every sample of clay !”

‘*‘Is Great Britain contributing much to the Electri-
cal Section ?”

* Not so much as I could have wished. English elec-
tricians have had rather a surfeit of exhibitions lately.
The chief exhibit will be a splendid collection of ap-

paratus in use for the purposes of telegraphy
by our post office. I may add that there
are some specimens of platinum, ete., in the
Mining Section. There are, unfortunately,
not many exhibits in the Horticultural De-
partment, but we are fairly to the front
in the Agricultural Building. Mr. Burdett-
Coutts, M.P., is showing a model of his stud
farm, which is certain to interest the sports-
men. Then there is a model dairy and a
good selection of baking machinery.”

‘Do you think the early visitors to the
World’s Fair can be promised a complete
exhibition ?”

“Yes; I think matters are progress-
ing so favorably that things will be in work-
ing order by the date of opening. I will un-
dertake to say that the British Section will
be complete and ready on the first of May.
We are going to have a ‘British House,’
called after her Majesty the Queen.”

‘““As to our exhibits—are they already
being erected ?”

¢“Many of them are in the United States
or en route, but, so far, I believe they are
not placed in the grand buildings which
will be their home. I was over in Chicago
in July, that being the second time I have
: visited the city on exhibition business, and
expect to go on again in February to or-
ganize the British exhibits. I shall proba-
bly remain until August. There will be a
regular staff to undertake official work on
the spot, and I trust we may realize a great
success.”—I1llustrated London News.

—— 4+
Citric Acid as a Water Purifier,

The well known chemist M. Girard, chief
of the Paris Municipal Laboratory, has lately
been engaged in making researches con-
cerning the bacilli of cholera and typhoid
fever; in so doing he has once more proved
the effects of acids in destroying microbes.
He finds citric acid to be the most useful
and powerful of all. One gramme, he says,
added to a quart of tainted water, will effectively
destroy all the microbes that may be in it. Conse-
quently he recommends the use of natural lemonade
as an excellent beverage at all times, and especially
during epidemics. If necessary, a little bicarbonate
of soda can be added as a means of neutralizing the
acidity of the lemon,
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AN IMPROVED BICYCLE,

The system ot differential gears provided in the
wheel shown in the illustration is designed to enable it
to be run very easily at an ordinary rate of speed, or
to be run slowly and with great power, or very rapid-
ly, as desired. The main frame has an upwardly curved
backbone extending from front to rear, and the driv-
ing axle is journaled in hangers depending from oppo-
site sides of the frame. On the axle is a double
sprocket wheel of small diameter, a chain from which
turns over a small wheel on the hub of the rear wheel,

JENKINS’ BICYCLE.

while another chain extending forward from the same
wheel drives a small wheel on the hub of a fly wheel.
The periphery of the fly wheel also has a chain con-
necting with a small sprocket wheel on the hub of the
rear wheel, and the latter wheel haslikewise a sprocket
chain connection with asprocket wheel of intermediate
size produced on the fly wheel. This gear arrange-
ment allows for three changes of speed, one rate for
slow driving over hilly and difficult roads, one for
moderate work, and one for driving as fast as possible,
in each case the main sprocket wheel serving as a fly
wheel and assisting in keeping up a constant and
steady motion.

Further information relative to this improvement
may be obtained of the patentee, Mr. Anthony D.
Jenkins, in care of H. Bentley, East Walnut Lane,
Germantown, Philadelphia, Pa.

LIGHTNING DAMAGES A CHIMNEY.
To the Editor of the Scientific American :

I send you a sketch of the chimney of the Flint
Glass Co., of this city (Meriden, Conn.), which was
struck by lightning several months ago, on a Sunday
morning at 3 A. M. The chimney is the upper part of
the furnace where the glass was melted and is about
100 feet high. The hole extends very near the entire
length of the chimney. The chimney is considered
unsafe, as the bricks are continually falling. You will
notice that the bolt struck the top first, then skipped
about 15 feet, tearing the bricks cut to the base of the
chimney, leaving a hole clear through one side of the
chimney. There were no lightning rods on the chim-
ney or building. There are no high buildings any-
where near the chimney, although there are a few
small outbuildings not over one story high. The roof
of the large building is heavy corrugated iron. The
chimney is cracked very badly and appears to be very
shaky. Coincident with the stroke, the local and long
distance telephones were all burned out within a
radius of one-fourth mile. FRANK C. WHITE.

A CHIMREY STRUCK BY LIGHTNING.

Electricity in Surgery and Medicine,

The enormous strides made by the new force in com-
merce and industries of late years have been, to a cer-
tain extent, paralleled by the application of electricity
in medicine and surgery. The electric motor turns the
drill of the dentist, bores out all the noses of mankind
in the hands of the rhinologist, and may run the saw
and the trephine of the surgeon. The electric light is
made to illuminate all the cavities and interiors of the
human body, so that * the pestilence that walketh in
darkness ” in the black recesses of our viscera is sought
out and driven away by the electric
gearch light. It is nothing now to put
an endoscope into the stomach and
scrutinize its walls from one end to the
other, and in a dark room the very
size of the stomach is determined by
the translumination of the abdominal
walls when a light is turned on inside
of that viscus.

Electricity furnishes heat for the
cautery with which morbid surfaces
may be healed, wounds stimulated,
and tumors extirpated.

The electrolytic needle removes the
hairs of the bearded women, eradicates
birthmarks, decomposes tumors,
coagulates aneurisms, and in its most
romantic role manufactures those most
desired ornaments of the feminine
physiognomy, lovely dimples.

The electro-magnet pulls out the
beam from our neighbor’s eye, when
the beam is in the shape of a piece of
iron, and when the operation is in-
telligently directed by the ophthalmologist, it may
hunt up and draw out wandering needles.

One of the new features of electric medication is the
introduction of drugs into the human body through
the skin. This is done by placing solutions of any drug
upon a sponge, which is made the positive pole and
placed against the skin. When the current is turned
on, the drug is actually driven through the skin into
the tissues. The application is not at all pain-
ful. Thus cocaine has been driven in over a
painful nerve, and neuralgias have been reliev-
edbyit. Many other drugs have been used in

the exact region to be operated upon. Indeed, much
of our knowledge of the localization of functions in
different parts of the surface of the brain is owing to
electricity made use of by physiologists in their marvel-
ous experimental researches in cerebral domains.
Altogether electricity occupies an extensive place in
the armamentarium of the physician. All parts of the
human economy are explored by its beneficent light,
and there is no cell so secretly hidden that it may not
be influenced by this wonderful force, which may be
made to penetrate skin, muscle, bone, blood, nerves,
and viscera. No one can yet place a limit upon its
possibilities as a remedial agent, for each year new ap-
paratus, new devices, new forms of current, and new
methods are made available to the medical profession
in its noble warfare against the diseases which assail
mankind on every hand. It is not in vain that man
has sometimes looked heavenward for aid in sore
affliction, for has not the lightning been drawn from

the clouds to become his friend and heaven-born ally ?
—N. Y. Sun.

A NOVEL STEAM BOILER.

In the boiler shown in the illustration the feed
water is discharged upon heated plates arranged
longitudinally within the shell of the boiler. The im-
provement has been patented by Messrs. Max and
George Hise, of Grahamton, Ky. Fig. 1 is a side
sectional view and Fig. 2 a transverse section. The
brick work is built around and nearly over the entire
boiler shell, within which are longitudinal pipes con-
nected with the feed pipe, and each provided with a
series of nozzles for discharging water onto a plate
held parallel to the supply pipe, and supported by
arms or brackets projecting from such pipe. Each of
the nozzles, as shownin detail in Fig. 3, has an inwardly
closing valve to prevent the steam in the boiler shell
from passing into the supply pipe. The dome of the
boiler is preferably in the shape of a tube, from which
lead steam pipes, and in the upper end of which is the
usual safety valve, and on the boiler top is also a ver-
tical cylinder in which works a piston whose rod is
connected by levers and chains with a damper in front

this way. This property of electricity is known
as cataphoresis. Operations have been perform-
ed after an®sthetizing the skin and subjacent
tissues cataphoretically.

The neurologist, perhaps, finds a large thera-
peutic field for electrical exploration. With the
continuous current he soothes the pains of
peripheral nerves, calms down an excited brain,
stimulates healthy processes in a diseased |,
spinal cord, exercises paralyzed muscles, re-
juvenates overworked limbs, and aids in the
rebuilding of tissues in members that have
wasted away. Sometimes he calls in to his aid
the interrupted and the alternating currents,
and occasionally takes into service the static
sparks evolved from his big glass wheels and
Leyden jars. The method of the working of
electricity in disorders of the nervous system is
much more obscure than in the maladies men-
tioned above, where heat, light, electrolysis and
cataphoresis produce effects at once apparent
to the senses. Not able to demonstrate objectively the
value of electricity in some of the chronic nervous
diseases, a great deal has to be accepted on faith.
There is dispute in some quarters as to its intrinsic
value here, and many incline to the idea that sugges-
tion has a good deal to do with improvement in
patients of this kind treated in this way.

Besides its employment as

a therapeutic agent, electric-

ity has considerable value as

a means of diagnosis in many

neurological conditions. For

instance, the resistance as
measured by the rheostat is
reduced in exophthalmic
goitre and increased in
hysteria. The muscular con-
tractions produced in paral-
ysis from injury to certain
parts of the nervous system
are so different from con-
tractions produced by elec-
tricity in paralysis due to
lesions in the brain, as an
example, that their differen-
tiation constitutes an impor-
~tant aid in distinguishing
.- these affections one from an-
‘.‘éz‘: other. Then, too, in the
surgery of the brain and

— spinal cord, which has newly
sprung into existence, electric
stimulation of parts of the
brain and of nerve roots is
very valuable in localizing

£ %
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M. AND G. HISE'S BOILER.

of the fire box. When the steam pressure forces the
piston outward the damper is closed automatically,
opening again as the pressure decreases.
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How to Keep Young.

We find this circulating in the newspapers. The
author is unknown to us. It contains much truth.

¢ Past grief, old angers, revenges, even past pleas-
ures, constantly dwelt upon—all dead, decaying, or
decayed thought—make a sepulcher of the soul, a cem-
etery of the body, and a weather-beaten monument of
the face.

*“This is age.

“The womcn who never grow old are the student
women—those who daily drink in new chyle through
memorizing, thoroughly analyzing, and perfectly as-
similating subjects apart from themselves,

¢ Study is development—is eternal youth.

‘“The student woman who makes wise use of her ac-
quisitions has no time to corrugate her brow with dread
thought of the beauty-destroyer leaping fast behind
her.

‘* Not considered or invited, old age keeps his dis-
tance. Brain culture, based on noble motive, means
sympathy, heart gentleness, charity, graciousness, en-
largement of sense, feeling, power. Such a being can-
not become a fossil.”

&
@

THE captains of ships which carry bricks have to be
very careful. An ordinary brick is capable of absorb-
ing a pint of water. So with a cargo of brick in the
hold serious leakage may quita well go on undetected,
for the water that enters is sucked up as fast as it gets
in. If thisshould be the case, the consequences are
bound to be most serious.
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THE MARBLE CAVE OF MISSOURI,
(Continued from first page.)

not be called such by one familiar with the Alle-
ghanies, the White Mountains, or even the Catskills.
No railroad has yet touched the county, the forests of
oak, with sycamore, elm and walnut in the valleys, are
for the most part in their primeval condition, and
thousands of acres of fertile land may still be taken up
under the U. S. homestead laws. The forests are free
from underbrush and much grass grows under the
trees, giving the scenery a park-like aspect.

Mr. Truman 8. Powell’s claim occupies Echo Glade
and the neighboring hills about a mile and a half from
. the mouth of the cave and about 300 feet below it, and
is the best headquarters from which to visit the
cavern. Mr. Powell is the editor of the Stone County
Oracle, published at the county seat, Galena, 18 miles
from his farm. He says that he has explored fifty
caves in Stone County. Heis a firm believer in the
future of the county and is an ardent admirer of
Marble Cave. His eldest son, William T. Powell, is the
good-natured, efficient guide to the cave. He isstrong
and active and a keen observer whose judgment is
very reliable.

Climbing this hill, which is known as Roark Moun-
tain, we saw in its top a large sink hole about 200 feet
long by 150 feet wide and 55 feet deep, the bottom of
which had dropped out, leaving a yawning chasm
opening into the chamber below. Descending a series
of log steps in the side of the pit, we came to two short
ladders which led through the opening to a plat-
form, from which we descended a large, strong wooden
ladder into what seems to be a bottomless pit. This
part of the journey is fraught with many imaginary
dangers to those unaccustomed to ladders, but our
party had received considerable training in entering
mines in different parts of the State, and consequently
we hastened down without fear, anxious to see what
was in store for us. The bottom of the ladder rests
upon the top of a mound of debris, about 45 or 50 feet
below the platform above
mentioned. Climbing down
this cone of earth and slabs
of limestone, we reached the
bottom of the vast room
which is called the * Grand
Amphitheater,”

Some light comes through
the great rift in the roof,
which is the bottom of the

-toeft
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cave can be made with comparatively little trouble
and expense.

Opening out from the passageway to the Animal
Room is the Spring Room and beyond this lies the
*Shower Bath Room,” the latter being a perfect
example of a conical dome some 30 feet high, down the
roof of which the water trickles and flows over a low
precipice into the Spring Room. This water showed
the remarkably low temperature of 48° F.

Behind the Great White Throne, in the Grand
Amphitheater, is a passageway which leads to the
waterfall and to other portions of the cave, which will
be deseribed as we go on. The first room to which
this passage leads is called ‘ The Registry Room,”
because the walls are covered in places with firm, damp,
red clay, in which numerous visitors have inscribed
their names with finger or staff—an unstable method
of gaining celebrity. Here our guide called our atten-
tion to the fact that the atmosphere had become much
warmer than it was in the first great chamber. There
is, in fact, a difference of six or eight degrees. Then
pointing to a great black hole in the floor of the room,
he said, ¢ Listen!” and taking a huge rock cast it into
the abyss. After some seconds we heard the sound of
the rock as it fell into water below us. The abyss is
called the ‘‘Gulf of Doom.” Actual measurement
proved this precipice to be 88 feet in height !

Turning to the left and descending a slippery clay
bank and anarrow ladder, we reached a pointat which
the cave divides, one.arm going past a great slab of
limestone standing on end, known as * The Lost River
Sentinel,” in a direction 8. 80° W. to “The Lost
River Canyon,” a journey which we reserved for
another day. Taking the other arm, leading in a di-
rectly opposite direction, and clambering through two
passages like the * Corkscrew” in Mammoth Cave, we
soon reached the top of the waterfall. The edge of
this fall is- about 20 feet across, and the water passes
through a series of beautiful little pools with project-
ing rims of calcite crystals before it takes its final

é. nIiance.

sink hole, and as soon as our
eyes became accustomed to
the semi-darkness we could
see something of the really
grand dimensions of the im-
mense dome in which we
stood ; but when the room
was illuminated by red fire,
its full grandeur was re-
vealed. The dimensions as given in the newspaper
accounts are greatly exaggerated, but the truth is
sufficiently grand. The room is about 150 feet wide by
200 feet long, and the roof rises in a magnificent arch
to a height of 165 feet from the floor. Some stalac-
tites were seen on this broad expanse of roof, but the
beauty of the scene lay chiefly in the symmetry of the
arch and the variations produced by the differences in
the limestone strata.

Two beautiful examples of drip formations occur
in this great amphitheater. One is the ‘ Great
White Throne,” a magnificent stalagmitic mass
of pure white onyx about 50 feet high, 50 feet in
extreme width and 12 or 15 feet in thickness, show-
ing all the beautiful forms which one might im-
agine to be caused by the freezing of a fountain. It is
hollow and one can climb more than half way to the
top inside. .

A few yards from the Great White Throne rises the
“Spring Room Sentinel,” a beautiful fluted column
of combined . stalactite and stalagmite about 20 feet
high and from 2 to 3 feet in diameter with swelled base
which stands near the opening leading from the

. Grand Amphitheater to the Spring Room and to
the Animal Room. This passage is a long, straight,
gradually converging one following a ‘‘ joint” in the
limestone, which leads to a largelow room of unknown
dimensions which contains the mummified remains of
hundreds, even thousands, of animals, mainly, if not
entirely, of carnivorous species. Admittance to this
room is positively forbidden by the owner of the cave,
but the assistants in the Smithsonian Institution at
Washjngton have had access to material from it and
are now at work upon {their identifications. A speci-
men from this room which was shown to me consisted
of the skull and jaw bones of a cat-like animal to
which portions of dried skin and furstill clung. Ithad
a very ancient appearance.. The continuation beyond
the Animal Room of the joint leading to it seems to
emerge in the side of a ravine outside the cave. What
was once apparently an opening here is now filled with
earth and debris.

Mr. Will Powell thinks that this is the place
where the much desired horizontal entrance to the
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MAP OF THE MARBLE CAVE, MISSOURL
plunge of 50 feet into the darkness. The top of this
waterfall is about 285 feet below the top of the hill at
the entrance of the cave.

Retracing our steps for some distance from the top of
the waterfall and turning on ourtrack againat a lower
level, we reached the bottom of the pit (8) into which
we had cast the stone from the Registry Room above,
and then passed on down a narrow defile by the aid of
ladders and over slippery clay banks untilwe stood at
the foot of the beautiful waterfall. Half way down
the precipice a projection has caught the spray from
the water, and the deposits of ages have formed there
a beautiful bowl of carbonate of lime. Pointing to a
25 foot slope of miry clay and water, which lay just be-
yond us, Mr. Powell said: ‘That’s the way to
‘Blonde’s Throne,’ the prettiest thing in the cave.”
‘We looked at the prospect in dismay, and anxiously in-
quired whether there were no other way to get there ;
being answered in the negative, we left him behind, as
he said there was no need of a guide, and plowed our
way through that miry mass, which came to our knees.
After toiling up this slope and through a narrow cleft
in the rock, we reached the beginning of what they
called *The Dry Crawl.” We wondered what the we?
one was going to be. Down we went on our handsand
knees and began the toilsome journey. One hundred
and fifty feet of this, most of which was too low even
for this method of locomotion, broughtus to the * Mid-
way Rest,” a small room, out of which a passage
leads upward to several small chambers, in which were
phantastically carved shapes in the limestone. We
suggest the name of “The Temple” for one of these
chambers, which contains fine Doric capitals. But
Blonde’s Throne did not lie in that direction. As soon
as we had gotten our breath and adjusted our sur-
veying instruments we started on the ¢ Wet Crawl,”
and wet it surely was! We were pretty careful about
the first pool, and tried to keep out of the water as
much as possible, but when we reached thesecond pool
we saw there was nothing to do but to plungein and
work our way across. After thirty or forty yards of
this kind of travel on hands and knees in the water, or
worming our way through comparatively dry holes in
the rocks, we reached a room at the base of the ascent
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to our destmmation. Further progress on the level on
which we had come was stopped by a pool of water
of unknown extent, known as ‘Mystic River,”
spanned at the beginning by a low symmetrical arch
of limestone.

A short, steep ascent led us to a great narrowecleft in
the rocks about 100 feet high. Following this a short
distance, we came to a steep incline of wet, slippery
limestone, up which we climbed 25 or 30 feet, then push-
ing our way through a hole in the wall, barely large
enough for our bodies, we were in Blonde’s Throne.
This is a small room, only about 15 feet in dia-
meter, but it is a gem. I*is almost completely filled
with beautiful and curious stalactites and stalagmites.
Some of the stalactites were in sheet-like folds, and a
sufficient number of them give forth musical sounds
when struck to enable a skillful musician to play sim-
ple tunes. The stalactites here are in all stages of
growth, from nagrow, hoilow tubes, like pipestems, to
solid pillars several inches in thickness. A small open-
ing in the side of the room revealed the existence of a
room which has never been explored. Rockets fired
into it show that it must be a room of large dimen-
sions.

Returning from Blonde’s Throne, and slipping and
sliding down by the aid of the slimy rope which had
helped us up the steep ascent, we reached the bottom
of the incline all too soon for some of our party. Light.
ing up the cleft by magnesium ribbon, we could see
weird drip formations filling the crevices. and
projecting from the walls far above our heads. The
return journey to the bottom of the waterfall was made
much more expeditiously than the advance, because,
being thoroughly wet, muddy, and cold, we did not
stop for scenery or surveyor’s measurements.

Another day was spent in exploring the windings of
the ‘ Lost River Canyon,” which, as stated above, lies
out to the southwest from the Registry Room. Climb-
ing over huge blocks of limestone which had fallen
from the roof, or threading our way between slabs
standing on edge, we soon
came to the beginning of a
much longer but drier crawl
than the one just described.
After worming our way along
for some 200 yards, we came
to a beautiful stream of water
flowing swiftly through the
underground channel which
it had carved for itself in the
limeéstone. This was the
“Lost River.” In several
places tortuous passages led
out from this canyon, which
are barren of interest, and
serve merely to confuse the
traveler and add to the length
of the cavern. Somewhat less
than a quarter of a mile from
the Registry Room we ascended a steep slope and
arrived at ‘ Springsted’s Throne.” This is a room
about as large as Blonde’s Throne, but with a smaller
amount of drip formation in it. The special feature
of the room is a small recess, which is separated from
the main portion by a lattice of stalactites. The cave
has been explored for about a fourth of a mile beyond
this room, but nothing of interest has been discovered
in that direction.

The explorations thus far described have been along
galleries opening out- from only two places in the
grand entrance dome. On the north side of the Grand
Amphitheater another series of chambers opens out,
most of which are comparatively small and devoid of
drip formations. The first of theseis the Mother Hub-
bard Room, in which an isolated waterworn pillar of
limestone stands which has received the name *She”
from its suggestion of Rider Haggard’s weird de-
seriptions. A dry crawl of 70 feet from this room takes
one to the ‘‘Battery,” a dome which is 60 feet in
greatest diameter and 50 or 60 feet high. Here the bats
congregate in vast numbers, whence its name. From
one side of the battery a series of rooms, one of which
is known as the Dungeon, and low dangerous passages
extend to the Grand Amphitheater again.

A low narrow passage leads from the Mother Hub-
bard Room to the northwest to a series of barrenrooms
two of which are said to rival the Grand Amphitheater
in size. This part of the cave is dry. The second
room reached contains considerable amounts of epsom-
ite, MgSO,+7H:0, and therefore is called the Epsom
Salts Room. The passage to these rooms is called the
Windy Passage on account of the strong current of air
which sweeps through it.

As there were no means at hand of exploring this
passage and the dangerous route beyond, we did not
undertake to visit it.

In addition to bats the living animals to be found in
the cave consist of crickets, newts, and eyeless fish.
Plant life is represented by a peculiar white fungus
which grows on therocks in the Grand Amphitheater.
Vast numbers of bats make their home in the cave, es-
pecially during the winter season, and the floor is cov-
ered to a depth of many inches with bat guano. Mr,
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Powell has distinguished five kinds of bats here, none
of which, however, are of unusual size or appearance.
That the cave was known to the early settlers and
explorers of this region is shown by the notched poles
which werefound in the cave when it was first redis-
covered, and which evidently served as ladders for en-
trance into the cave. Two of these are now to be seen
in the Mother Hubbard Room. Local supposition is
that these notched trees were used by the Spaniards,
as it is known that they occupied the land in this re-
gion before the English settlers took possession of it.

The cave as thus described is of considerable extent
and possesses variety in scenery and interest. It
is well worth a visit, and when the projected railroads
from Aurora and Springfield pass near it, it will un-
doubtedly become a summer resort ; but the estimates
of the distances, heights and depths which have ap-
peared in certain usually responsible papers and maga-
zines are very wide of the truth. Its unexaggerated
beauties are enough to recommend it to the popular
favor. The accompanying map represents, as ac-
curately as the circumstances would permit, almost
all of the cave that has been. explored. It is certain,
however, that the cave is by no means fully explored
and that further investigation will add largely to this
map. At presenteven Blonde’s Throne and Spring-
sted’s Throne are practically inaccessible to the average
visitor, but a not excessive amount of work would
materially lessen the most serious difficulties in the
routes.

My special thanks are due Mr. J. D. Robertson, as-
sistant on the Missouri State Geological Survey, and
Mr. H. D. Card, draughtsman for the Missouri World’s
Fair Commission, for their painstaking assistance in
making the accompanying map and measurements
and the thermometric determinations that are given
herewith. ‘To Mr. Powell and his family is due the cre-
dit for almost all the exploration that the cave has
received.

An exceptionally low temperature, 48° F., was ob-
served at the lowest point of the Grand Amphitheater
and in the air and,water of the Spring Room. Through-
out the rest of the cavern the temperature seemed to
be about that usually found in caves, 54° F.

Inconsidering the scientific value of this cave, the
fact should not be overlooked that this is the first
cavern reported in this country containing mummified
animal remains in large quantities.

North Greenland.

Professor Angelo Héilprin recently gave a very-in-
teresting address on ‘The Scientific Results of the
Peary Expedition,” illustrated by photographs pro-
jected by the lantern, before the Engineers’ Club of
Philadelphia. A

The expedition under Lieutenant Peary did not
have for its object, as many erroneously supposed, a
‘nearer approach to the North Pole than had yet been
reached, but was planned with a definite object, the de-
termination of the northern boundaries of Greenland,
which was carried out with unusual fidelity. The basis
of operation was not, as usual, the steamship, but the
mainland, and the trip extended from McCormick Bay
northeastwardly across the ice cap. The entire return
distance—1,300 miles—was accomplished on foot,
sledges being used only to carry supplies, ete.

The country was found to be bounded by a chain of
mountains on both the eastern and western shores, and
the trip started at the western shore at an elevation of

from 2,500 to 8,000 feet, and . dontinued rising to the |
apex of the Humboldt Glacier. The ice cap terminated |

at about 82° north latitude, and open country followed
it northward. The northeastern coast was reached in
latitudé 81° 37, about 414° further north than had yet
been discovered. From this point the directions and
general character of the coast in both directions were
established for a considerable distance, although it

could not be closely explored, on account of the rugged-

basaltic bowlders with which it was everywhere cov-
ered. The physical features were found to be quite
uniform throughout the country. The mountain
ranges averaged about 5,000 feet in height, occasionally
reaching 10,000 feet or higher. The basaltic bluffs and
bowlders on the coast, and the numerous fiords, made
it very similar to that of Norway. Inland, between
the mountain ranges, there is an apparently endless
sea of ice, entirely covering and hiding the true topo-
graphy.

The expedition solved the problem of the northern
termination of Greenland, by showing that it does not
extend to near the pole, or northeastwardly, as has
been generally supposed. It was also found that gla-
ciers were projected northward toward the pole, and
therefore Greenland could hardly have had any con-
nection with the American ice of the great Ice Age, as
has often been supposed by geologists.

A narrow border country, having a good vegetable
growth and an animal life identieal on the east and west
sides, extends all around Greenland. The summer
temperature there is about the same as that of a mild
winter here ; the winters are much colder than in this
locality, but not more so than in some of our Western
States.

There is a very perfect, but very diminutive, forest
growth of birch and willow. Poppies, anemones, but-
tercups, and other bright colored flowers bloom in fav-
ored localities, and butterflies and mosquitoes are
abundant.

The country, up to the 73°, belongs to Denmark ;
north of that is No Man’s Land, probably because its
resources have not made it worth an officidl claim and
protection. '

The true Esquimaux are found north of Melville
Bay, and now number approximately 250. They seem-
ingly observe no religious forms whatever ; they live
largely upon uncooked food, are quick of perception
and in adapting means to ends, and are absolutely
honest.

The expedition to be undertaken next season will at-
tempt to completely locate the northern boundary of
the country and to study the open sea beyond.

———-

TROLLING WITH LIVE FISH BAIT.

The improved fishing device shownin the accom-
panying illustration, and which has been patented by
Mr. Henry J. Welch, is designed to keep the bait used
alive for an indefinite period. The hooks, instead of
being attached to the line in the usual way, are white,
and are secured by a swivel and white wire leaders to
an annealed, flanged, flint glass tube, through which
the water circulates, and in which is held a live min-
now, or other living bait, the glass magnifying thesize
of the fish in the tube, and its effect being such that,
at a distance of a foot, only the bait fish in the tube is
seen by the fish in the water outside, the hooks escap-
ing observation. An opening in the front of the tube
and one in the cap closing its rear provides for a free
circulation of water through it, so that one small bait
fish may last for a day, the fish being inserted in the
tube by unscrewing the rear cap. Itis said that this
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AN IMPROVED TROLLING DEVICE.

device has been successfully employed in catcking
muskallonge, . pickerel, pike, and bass, being equally
adapted for taking either salt or fresh water game fish,
whose natural bait consists of small tish.

The tubes are preferably made of different sizes, from
814 to 534 inches long, and proportionately trimmed
with hooks, according to the kind of fish it is proposed
to catech. Furtherinformation relative to thisimprove-
ment may be obtained of Mr.. Calvin V. Graves,
Natural Bridge, N. Y.

@

Plaster of Paris Floors.

The French, who have carried the art of hardening
plaster to where it is utilized for flooring, eithér in
place of wood or tile, use six parts of good quality of
plaster intimately mixed with one part of freshly
slaked white lime finely sifted, The mixture is then
laid down as quickly as possible, care being taken that
the trowel is not used on it for too long a time. The
floor, adds the National Builder, should then be al-
lowed to become very dry, and afterward be tho-
roughly saturated with sulphate of iron or zinc, the
iron giving the strongest surface, the resistance to
breaking being twenty times the strength of ordinary
plaster. With sulphate of zine the floor remains white,
but when iron is used it becomes the color of rusted
iron ; but if linseed oil, boiled with litharge, be ap-
plied to the surface, it becomes of a beautiful mahog-
any color. Especially is this the case if a coat of opal
varnish is added.

Paste for Attaching Paper to Glass,

3 6 56 06000800000300000000 6060 600000060000 8000 2 teaspoonfuls,
Water......... .......... 5 0000BEY000000500000: 4 ounces.
Bichromate of potash................c00 ceuenn 3§ grains,

The flour must be rubbed to a smooth paste with the
water, then placed in a saucepan over the fire and kept
stirred until it boils. Add the bichromate slowly, stir-
ring all the time ; then stand to cool. The paste must
be kept in the dark, and used as soon as possible.
Soak the paperin it, and attach to the glass, then place
in direct sunlight for a day. This sets up a chemical
change in the bichromate, and renders the paste in-
soluhle.
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Qorrespondence.

Nitro~Glycerine Should be Kept from Freezing.

To the Editor of the Scientific American :

How long will the community be startled and ap-
palled by such terrible calamities as occurred recently
in a Brooklyn suburb ? I answer, just aslong as work-
men are allowed fo thaw out dynamite. *‘ But it can’t
be used in its frozen state.” No; but it can be kept
from freezing, just as easily as ink, or vegetables, or
anything else. Dynamite, in cold weather, should be
kept in a chest impervious to frost; and any box or
chest can easily be made impervious by packing. The
legislature of every State where the mercury is liable to
fall below freezing should enact a law making it a
eriminal offense on the part of any one storing or using
dynamite fo allow it to freeze. J. T. PETTEE.

Meriden, Conn., January 2, 1893.

_—————r——————
American vs, Foreign Files,
To the Editor of the Scientific American :

I have read Mr. J. D. Foot’s answer, in the SCIEN-
TIFIC AMERICAN of January 14, to my note on files. I
desire to say that my experience with file manufacture
is quite small and unimportant ; but my experience in
the use of files is one of thirty years. This experience
teaches me that the files made by Mr. Foot’s company
are inferior to those of the Stubb’ make in at least the
degree stated in the note referred to.

It is fair also to assume that Mr. Foot has incorpo-
rated his whole file knowledge into his product, and
those who are familidr with that product may judge
said experience and expertness with little room for
doubt, and they may thus gauge his criticism of my
note so as to do justice to both of us.

A general expression of the opinions of American
users of files on the values of Mr. Foot’s files, when
compared with the Stubb’s files, will teach your read-
ers how these tools generally are considered.

Brooklyn, Jan. 16, 1893. ALBERT D. PENTZ,

' | The Importance of Auxiliary Water Jet Propulsion

for Steamers.
To the Editor of the Scientific American :
Your valuable article on ‘ Safety Suggestions on
Ocean Steamers,” of January 7, 1893, is very timely and
to the point. It should be well pondered and carefully

| | considered by the engineering profession and by the

public.

‘When it is considered that thousands of human lives
and millions of dollars of property are risked on the
ocean every year, thousands of miles from land, it is a
wonder to me that not more precautions are taken to
protect life and property, and that not more progress
has been made by marine engineers to make steamships
superior to wind and water. It seems to me man will
master the sea when he will perfect his steamship. He
has not dofie it yet ; butif an auxiliary propelling force
like water jets were introduced, it would go a long
way to make safe and perfected steamships, by giving
the vessels a steering and propelling power indepen-
dent of the screw and shafts. If jets were used with
the screw, they would produce increased speed to the
vessel ; but as a ready protection to a vessel disabled
on account of loss of screw or fractured screw shaft,
the water jet offers the least expensive and most ef-
fectual of any means taken to provide safety for a ves-
sel in such an emergency. With a water jet propeller
the vessel is reasonably sure of steering and propelling
itself to port, and need not depend on the ‘ hawser”
and pay heavy salvage. Then collisions will be less
frequent, because bow jets enable the vessel to stop
much quicker, and if the government put jets on war
vessels, it would find it could maneuver war vessels
with jets to a much greater degree than is now the
case.

The government should carefully consider the merits
of the auxiliary water jet, and if it finds it will protect
life and prove valuable inase of loss of tH# screw or
broken screw shafts, then it is the duty of government
to enact alaw that all steamers and war vessels be
provided with the auxiliary method of hydraulic pro-
pulsion.

There is no question that water jets will propel a
vessel ; and as the SCIENTIFIC AMERICAN suggested—
by use of the pumpsin the ship—an inexpensive means
would be at hand to provide a propelling force in case
of necessity. Then, no doubt, if the system were
adopted it could be greatly improved, and obstacles
that now appear could be surmounted. I hope the
matter will be taken up, now that you have called at-
tention to the importance of auxiliary water jet pro-
pulsion. J. W. H.

Newton, Mass., January 9, 1893.

O

NICKEL is a modern metal. It was notin use nor
known of till 1715. It has now largely taken the
place of silver in plated ware, and as an alloy with
steel it is superior to any other metal, for it is not
only non-corrodible itself, but it transfers the same
quality to steel ; even when combined as low as 5 per
cent it prevents oxidation.
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A Great DNMilitary Balloon,

A large dirigible balloon is being constructed at the
military balloon works at Chalais-Meudon, under the
direction of Commandant Renard. It will be similar
in form to the La France of 1884-5, but longer ; meas-
uring about 230 feet in length and 43 feet in its greatest
diameter. By a new arrangement of motor it is ex-
pected to be able to make headway against air currents
not exceeding 40 feet per second, or 28 miles an hour.
The motor is not fully deseribed, but it will act either
with gasoline or the gas of the balloon, giving an ef-
fective force of 45 horse power on the shaft. The total
weight of machinery, with supply of gasoline, ete., will
be about 66 pounds per horse power. Previously it has
not been possible to make petroleum motors with a less
weight than 150 to 200 kilogrammes per horse power.
The screw will be in front, and a large rudder behind ;
the former will make about 200 turns per minute. The
first experiments with this balloon are, it is said, to be
made in the early spring.

PERFORMING CATS.

A very remarkable exhibition of performing cats has
been produced recently in this city, some features of
which we illustrate. As the art of wheeling is now at-
tracting much attention, our performers show how
nearly they can come to propelling a velocipede. The
cat, it will be noticed, prefers to use herfore feet, much
as if a man propelled himself by his hands. The
plunger mechanism for reaching the cranks is intelli-
gible from the cut. It is questionable if the cat would
not préfer her natural method of progression. She
shows no signs of developing into a bicycle crank. The
question of dress for wheelingneed.not agitate thelady
cats, Jenness Miller and divided skirts not being within
their ken.

Next we see a cat pulling a roller, on which a second
cat is riding and working her passage treadmill fash-
ion. By proper application of her energy, it is evi-
dent that the rider could do her part in accelerating
the progress of the machine. Whether she does so or
not, may be doubted.

These two achievements are striking, although some-
what in the line of the ordinary acrobatism displayed
by cats in their rambles over roofs and fences. But
the third act depicted by our artist shows us our feline
friend in a new role, that of fire king. The trainer
holds up two hoops
which have been dip-
ped in naphtha,
which is all ablaze.
The cat at the word,
starting from a
spring board, jumps
through the hoops
and passes the ordeal
unscathed. The
jump is repeated a
number of times.

The passion of-

humanity for seeing
animals do abnormal
things would seem to
be gratified in this
exhibition. At the
same time the train-
" ing of cats todo these
feats really consti-
tutes an achievement
and in that sense
seems worthy of due
recognition.

The above consti
tute the principal
performances,; but
others are also
shown. Thusa wa-
gon load of cats is
drawn by their com-
rades. The per-
formances take place
on an oblong table,
with large opening
in its center where
the exhibitor keeps
himself.

Mails Burnecd.

In consequence of
the recent collision
on the Pennsylvania
Railroad near Dean’s
Station, N. J., the
mail car was con-
sumed so rapidly
that it was impossi-
ble to save anything. There was a four-wheel truck
load of mail from Philadelphia, destined for New York
City, Boston, Springfield, Providence, and intermedi-
ate points, and three pouches from Trenton for New
York and Jersey cities.

The transfer agents also reported that some of the
pouches which should have been received three hours

earlier are also missing, and were probably in the
burned train. These contained mails from Phila-
delphia and Baltimore for New York and Brooklyn ;
also the departmental mail from Washington for New
York, Rochester, and intermediate points, besides
pouches from Lancaster, Pa., Chester, Pa., and Wil-
mington, Del., containing mails for this city.
Correspondents of the SCIENTIFIC AMERICAN whose
letters prove to be missing should bear in mind these
serious losses of mail matter.
e @ Do s
A NOVEL TOY.
The annexed engraving represents an amusing toy
recently sold on the streets of New York. It is not

THE “MIKADO” A NEW TOY.

particularly scientific, but it shows how a device hav-
ing little novelty finds sale in places traversed by the
multitude.

It consists of the figure of a Japanese in sitting
posture, representing the ‘‘Mikado.” In his right

hand he holds a Japanese umbrella, and in his left a

fan. The umbrella is provided with a little reel at

figure and grasps a fan, as shown in Fig. 2. When
a cord is wound around the reel at the top of
the umbrella, and drawn off after the manner of top
spinning, the umbrella spins, giving a rotary motion
to the beveled wheel, and the crank pin projecting
from the wheel imparts an oscillating motion to the
arm carrying the fan. The umbrella being slightly
out of balance gives a vibratory motion to the figure,
which causes it to rock slightly and turn upon its
support.

B

Aids for Temporary Star Search,

The following extract from a note by Mr. D. E.
Packer in English Mechanic may be of use to some of
our readers:

‘During the recent summer months, in our leisure
evenings, Mr. Morris, of Cambridge, and myself were
engaged in searching the heavens (especially the Milky
‘Way region) for the detection of new stars. In order
to expedite our search, we adopted a scheme which, I
think, will find favor with those who are similarly oc-
cupied on starry nights, and for which we strongly ad-
vocate a trial. We used the excellent mapsin Schurig’s
‘Tabule Cemlestis,’ which give all, or nearly all, stars
down to the sixth magnitude. The charts were photo-
graphed on quarter plates, and the negatives, backed
by tissue paper or an ordinary screen glass, were pro-
jected in front of a small bull’s-eye lantern. A con-
venient method was thus obtained of comparing any
portion of the chart with its corresponding portion in
the heavens. It only required the use of an ordinary
magnifier to enlarge any portion of the photographed
chart to render comparison easier, and the apparatus
was complete. The ease and comfort with which con-
siderable areas of sky were swept over, and the enorm-
ous saving of time which this method affords over the
ordinary method, a trial will suffice to show. Regions
near the zenith were viewed by projection in an ordi-
nary mirror, the photographed chartbeing correspond-
ingly inverted.”

40

Pains in the Heart Region.

Pains in the region of the heart, says a writer in the
New York Ledger, are common, and the general dread
of this disease makes many people imagine that they
have heart disease when there is any local affection in
this region. Many who think they are suffering from
heart disease have their pain
caused by the pressure of the
stomach when distended with
food or gas. Neuralgia or mus-
cular rheumatism of the chest
wall will give similar pains in
the heart region, which may
readily be thought to come from
heart disease. The obscurity
which involves the whole sub-
ject of the heart’s nervous sys-
tem makes it impossible to tell
definitely about such pains. Va-
rious drugs, which will slow the
action of the heart, will some-
times give relief. But it is ne-
cessary first to ascertain posi-
tively if the heart is really af-
fected. Those who suffer from
such pains can frequently dis-
cover the cause better than the
physician. There is no reason
why such pains should give
cause for alarm. Even though
neuralgia or rheu-
matism is causing
pain in that region,
it is not essentially
dangerous. The best
plan at such times is
to keep in a dry
place, avoid draughts
of wind, rain or wet
weather, and remain
in a lying posture for
hours. This gives
the heart rest and
gradually strength-
ens it. Hot, dry ap-
plications over the
region are always
good. Those suffer-
ing from neuralgia
and heart disease
should always apply
hot flannels over the

‘‘‘‘‘‘‘‘

PERFORMING CATS.

the top. The stick of the umbrella, in this case, is
formed of a tube which is held by the hand of the
Mikado, and a spindle attached to~the umbrella top
and passing through the tube with its lower end rest-
ing upon a beveled wheel journaled within the figure.
The beveled wheel carries a crank pin working in a
slotted arm-that extends through the side of the

© 1893 SCIENTIFIC AMERICAN, INC.

region of the heart

when the pain is se-

vere. This will pre-
vent the neuralgia from settling in this organ, the
most dangerous spot.

THE municipality of Cadiz, Spain, offers a premium
of 30,000 pesetas ($6000) to the author of the best plan
for a proposed sewerage system. The competition re-
mains open until December 20, 1893.
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AN AUTOMATIC GATE OPERATING DEVICE,

A gate opening and closing device, which will be
automatically operated by an approaching and depart-
ing vehicle to open and close the gate, without the
necessity of any one getting out of the carriage, or the
aid of a gatekeeper, is shown in the illustration, and
has been patented by Mr. Silas Portis, of Monrovia,
Ind. On a pintle supported by the swing post is piv-
oted at the bottom one stile of the gate, the upper end
of the stile being pivoted in an armn sliding on a curved
rod secured to the upper portion of the post, and the

arm having an upwardly extending portion embraced
by a staple secured to a revolubledrum. The free end
of the arm is within a semicircle formed by the curved
rod, and the upper pintle of the stile projects through
the staple, so that when the latter swings it bears on
the pintle and on the upwardly extending portion of
the arm. On the drum are reversely wound chains ex-
tending to opposite sides, their free ends connected
with rods connected at their outer ends in each direc-
tion to one arm of a weighted lever pivoted on a post
at the side of theroad, this lever being connected with
arod bent to form a crank in the path of the wheels
of a vehicle. By this arrangement, when the chain at
one side is pulled, as by the pressure of a vehicle wheel
on the first crank, the drum is revolved in a direction
to open the gate, and when the chain at the other side
is pulled, from the pressure of the vehicle wheel on the
second crank, the drum is revolved in the opposite di-
rection to close the gate. The latch gate post has a
recess in its side next the gate in which enters a lug on
the outer edge of the gate as the latter is swung open,
there being a central stop in the recess against which
the lug strikes, and on opposite sides of the post adja-
cent to the recess are latches which swing in vertical
keepers. Alongside the carriage way also are posts
with similar latches to engage the free end of the gate
when it swings open. As the approaching vehicle
operates the crank and the chains are pulled, the com-
bined movements of the arm and pintle swing the up-
per portion of the stile so as to raise the free end of the
gate and lift the lug over
the latch, swinging the

lain or earthen vessel filled with ammonia, the vessel
containing the liquid being, of course, set on the
ground or floor, that the fumes or vapor may strike to
advantage the articles to be darkened; if the apart-
ment is large, two or more vessels containing ammonia
may be employed, and allowed to remain until the de-
sired effect is secured. The ammonia does not touch
the oak, but the gas that proceeds from it acts in a
peculiar manner upon the tannic acid contained in the
oak, browning it so deeply that a shaving cr two may
actually be taken off without removing the color. The
depth of shade depends
upon the quantity of am-
monia used and the dura-
tion of exposure.

-0
-0

SNOW SHOE EXERCISE IN
THE GERMAN ARMY.
There are now being

made in certain corps of
the German army some
very interesting experi-
mentsrelative to the intro-
duction of snow shoes, to
permit of marching and
service on a campaign in
the severest weather.

The snow shoes used by
the German soldiers are
the same as those that
have been employed for
centuries in the countries
of the north of Europe—
Norway, Lapland, ete.
They consist, as may be
seen from our engraving,
of a thin strip of wood
about a yard in length, a
little wider than the foot,
turned under and curved
at the extremity and shod with iron. Every one uses
them in Norway, and the results obtained are truly
wonderful. During the deepest snows the rural post-
man owes to them the possibility of continuing his ser-
vice, not only without delay, but with amazing rapid-
ity. The hunters of the country, provided with snow
shoes, pursue the hare and dispatch it with a simple
blow of the cane. The Norwegian soldiers, it is un-
necessary to say, could not remain strangers to this
national sport. So, since the middle of the last cen-
tuny, there has existed in their country companies of
light infantry broken in to marching on snow shoes
and capable of rendering the greatest servicesin case
of a winter campaign. At present all the Norwegian
corps of infantry annually perform maneuvers upon
the snow with the aid of these shoes, and, in their
cantonments, even get up racing matches on snow
shoes.

The foot soldiers of the Dutch army are exercised in
the same way upon the frozen canals that abound in
their country.

Finally, in the Russian army, certain corps (the
sharpshooters of the imperial family and the Finnish
sharpshooters) are provided with analogous snow
shoes.

Not wishing to remain in a state of inferiority in this
regard, in face of his neighbors, the Emperor of Ger-
many has had snow shoes tried in the Eighty-second
regiment of infantry, stationed at Goslar, upon the

confines of Hanover and Brunswick.

gate open, when it auto-
matically latches, or simi-
larly closing it as the ve-
hicle passes over the sec-
ond crank.

Further information rel-
ative to this improvement
may be obtained of Messrs.
Taylor & Bennett, Monro-
via, Ind.

—_———tr o —

To DARKEN OAK.—
Oak for decorative work is
produced by fumigating
the material with ammo-
niacal vapor, which effec-
tively produces the dark
coloring so much desired.
In accomplishing this, the
method consists in placing
the material to be dark-
ened in an approximately
air-tight room in which no
light enters; or for small
work a packing box will
suffice, the joints or cracks
to be well pasted over with
paper. In this room or
receptacle for depositing
the furniture or other arti-
cles is placed a flat porce-

SNOW SHOE EXERCISE IN THE GERMAN ARMY.
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A model platoon, composed of non-commissioned
officers under the direction of an officer, has been
trained in the use of the snow shoe, and, thus shod,
has executed long marches in the mountains near
the city, and all the imitations of battle possible.

Our engraving represents one of these exercises, the
platoon making a march forward in battle.—L'Illus-
tration.

——

AN IMPROVED SKETCHING APPARATUS,

The device shown in the picture, to facilitate draw-
ing in correct perspective, forms the subject of a
patent issued to Mr. Thomas A. McFarland, of Port-
land, Oregon. The glass plate on which the sketching
is done is cross-ruled with lines so close together that
they can hardly be counted, producing a ground glass
drawing surface with transparent sight spaces. The
plate is inclosed in a frame, to the ends of which are
pivoted metallic strips, by means of bolts and wing
nuts, the other ends of the strips being bent back-
ward and attached to wooden legs. On the under
edge of the frame is a slotted bar in which are eyes to
receive a roller to which is clamped an adjustable cen-
tral leg. To this slotted bar is also clamped an arm
on which a head rest is adjustably held, the head rest
being thus made adjustable both vertically and hori-

McFARLAND'S SKETCHING DEVICE.

zontally. The sketching thus effected by pencil or
crayon on the glass surface may be afterward traced
off on tracing paper or cloth.

Perfume in Flowers.

1. The essential oil is generally localized in the epi-
dermic cellules of the upper surface of the petalsor the
sepals. It may exist on both surfaces, especially if the
parts of the flower are completely hidden in the bud.
The lower surface generally contains tannin or pig-
ments derived from it.,

2. Chlorophyl seems in every case to give rise to the
essential oil. The transformation is easily understood
if we admit, as it is now generally done, that the parts
of the flower are merely leaves modified for a new func-
tion. The chlorophyl is thus turned away from its ob-
ject, and is transformed either into persistent tannin
derivatives or into essential oils.

8. The development of the perfume of the flower
is not perceptible until the
essential oil is sufficiently
liberated from the inter-
mediate products, and it is
present to some extent in
an inverse proportion to
the production of tannin
and of pigments in the
flower. This will explain
why flowers with green
petals have no odor; why
white or rose-colored flow-
ers are most frequently
odoriferous ; why the Com-
posite, which are rich in
tannin, have their well
known disagreeable odor.
—E. Mesnard.

A Noble Woman’s Worthy
Act,

Mrs. D. W. Bishop,
wealthy lady of this city,
sent her check to this offic
a few days ago for $107.50
with instructions to fu
nish a copy of the SCIEN]|
TIFIC AMERICAN to ever
police officein the city du
ing 1893. There are fort,
three stations, ineludin
the five attached to o
public parks.
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POSITION OF THE PLANETS IN FEBRUARY,
JUPITER.
is evening star. He is still the brightest star in the
heavens, though closely approaching the sun, and soon
to be eclipsed in his rays. He makes his transit, on
the 1st, at 4 h. 21 m. P. M., is well down in the west
when it is dark enough for the stars to come out, and
disappears from view about an hour before midnight.
His course during the month is uneventful. He is
moving eastward or in direct motion, his path lies in a
. portion of the heavens singularly destitute of bright
stars, and he therefore has the field to himself. He is
more impressive for this reason, as there are no rivals
with whom he must share the honors of the portion of
the celestial abode he now occupies.

The moon, when four days old, is in conjunction
with Jupiter, on the 20th, at 9 h. 48 m. A. M., being
29 north. The conjunction is a close one, but as it oc-
cursin the daytime is invisible. The moon occults
Jupiter at the same time for observers who see her
under the right conditions. The limiting parallels are
78° north and 17° south.

Therightascension of Jupiter on the 1st is1h. 14 m.,
his declination is 6° 37 north, his diameter is 36", and
he is in the constellation Pisces.

Jupiter sets on the 1st at 10 h. 4 m. P. M. On the
28th he sets at 9 h. 23 m. P. M.

MARS
is evening star. He is moving eastward, or in direct
motion, and his distance from Jupiter is increasing.
On the 1st they are 3° apart, and on the 28th they are
15° apart. The diameter of Mars, when in opposition
on August 4 of last year, was 39". It will be 5.8 at
the end of the month, showing how greatly Mars has
decreased in dimensions as he recedes from the earth.

The moon is in conjunction with Mars, when five
days old, on the 21st, at 8 h. 52 m. A. M., being 5 south.
There will be an appulse, the ruddy planet touching
the northern horn of the crescent, but the conjunction
cannot be seen, for moon and planet are below the
horizon. .

The moon will be near and approaching Mars on the
evening of the 20th, when the finest celestial picture
of the month will be on exhibition. The four days’ old
crescent is then in line with, and midway between,
Mars and Jupiter, with Mars on her left and Jupiter on
her right, each planet being about 7° distant. The trio,
consisting of the moon with a bright planet oun each
side, remains visible in the west for about five hours,
and then disappears below the horizon. Jupiter
breaks up the party, setting at 9 h. 4 m. P. M., the
moon follows at 10 h. 17 m. P. M., and last of the trio,
Mars is seen no more, setting at 10 h. 49 m. P. M.

The right ascension of Mars, on the 1st, is 1 h. 27 m.,
his declination is 9° 833 north, his diameter is 6".7, and
‘he is in the constellation Pisces.

Mars sets on the 1st at 11 h. 8 m. P. M. On the 28th
he sets at 10 h. 54 m. P. M.

SATURN

is morning star. This means that he is on the west-
ern side of the sun, though he is above the horizon
early enough to be considered an evening star. Saturn
continues to retrograde or move westward. He is the
only one of the large planets that is approaching the
earth, as Jupiter, Venus and Mars are all approach-
ing the sun. He rises at 9 o’clock on the middle of the
month, and may then be looked for in the southeast,
about ten o'clock, between Regulus and Spica and a
little distance east of Gamma Virginis. He presents
an interesting appearance in the telescope, for the
ansae or handles of his rings are clearly defined, and
the rings are separating from the body of the planet.
He is not specially brilliant in the heavens at this time
to the unaided eye of the observer, on account of the
proximity of his rings, his increasing southern declina-
tion, and his slow advance toward aphelion, which he
will not reach until 1900.

The moon five days after the full is in conjunction
with Saturn, on the 5th, at 0 h. 16 m. P. M., being 1° 2'
south. Moon and planet are below the horizon when
the conjunction takes place, but will not be far apart
when they rise about 10 o’clock in the evening. The
moon will oceult Saturn for observers who see her in
her geocentrie position and are between the limiting
parallels of 18° and 90° south.

The right ascension of Saturn on the 1st is 12 h. 51
m., his declination is 2° 40’ south, his diameter is 17".8,
and he is in the constellation Virgo.

Saturn rises on the 1st at 10 h. 4 m. P. M. On the
28th he rises at 8 h. 12 m. P. M.

MERCURY

is morning star until the 16th, and then evening star.

e is in superior conjunction with the sun on the 16th

2 h. 55 m. P. M., changing his position from the sun’s

estern to his eastern side, and ranking with the eve-
ing stars.

The moon on the day of her change is in conjunction
with Mercury on the 16th at 9 h. 3 m. A. M., being 2°
14’ sotth. The conjunction of the moon and Mercury,
Bhe new moon, and the superior conjunction of Mer-
Bury and the sun occur within a few hours of each
Bther.

] NEPTUNE

is evening star. He is in quadrature on the 26th at 3 h.
42 m. P. M., when he is 90° east of the sun, and is on
the meridian at midnight.

The moon is in conjunction with Neptune on the 23d
at4h. 5 m. P. M, being 4° 50' north.

The right ascension of Neptune on the 1st is 4 h. 28
m., his declination is 20° 12’ north, his diameter is 2".6,
and he is in the constellation Taurus.

Neptune sets on the 1st at 2 h. 53 m. A, M. On the
28th he setsat 1 h. 6 m. A. M.

VENUS

is morning star. There is little to say of her, except-
ing that she is near the sun, rising an hour before him
on the first part of the month and half an hour before
him on the last part of the month.

The moon, two days before her change, is in con-
junction with Venuson the 14th at 7 h. 42 m. P. M., be-
ing 4° 31’ south.

The right ascension of Venus on the 1stis 19 h. 30 m.,
her declination is 21° 58 south, her diameter is 11".2,
and she is in the constellation Sagittarius.

Venus rises on the 1st at 5 h. 58 m. A. M. Onthe 28th
she rises at 6 h. 1 m. A. M.

URANTUS

is morning star. He will soon be near enough to the
earth to be visible to the unaided eye.

The moon is in conjunction with Uranus one day
after her last quarter, on the 9th', at 8h. 29 m. P. M.,
being 1° 22’ south.

The right ascension of Uranus on the 1st is 14 h, 34
m., his declination is 14° 86’ south, his diameter is 3".6,
and he is in the constellation Libra.

Uranus rises on the Ist at 0 h. 34 m. A. M. On the
28th he rises at 10 h, 4 m. P. M.

Mercury, Jupiter, Mars, and Neptune are evening
stars at the close of the month. Saturn, Venus, and
Uranus are morning stars.

_———t . -—
Honor to M. Pasteur.

On Dec. 27, 1892, all that is famous in French science,
diplomacy, and politics assembled at the new Sor-
bonne, Paris, to celebrate the seventieth birthday of
the great chemist and scientist, M. Louis Pasteur. The
audience was a particularly distinguished and cosmo-
politan ome. It included the President of the Republic,
his Excellency the Marquis of Dufferin and Ava, and
other leading ambassadors accredited to France. Eng-
lish science was represented by Sir Joseph Lister, Sir
Henry Roscoe, and Professor Ray Lankester. "In
opening the proceedings, M. Charles Dupuy, the Min-
ister of Public Instruction, referred to the gathering as
a scientific solemnity and a red letter day alike for
France and humanity. Addressing M. Pasteur, he re-
ferred to him as follows :

‘Victorious to-day over hydrophobia ; to-morrow,
perhaps, over cholera! Henceforth the formula is de-
finite and complete, your disciples give itin two words:
Fermentation and virus are living beings, vaccine is
an attenuated virus, medicine has for its basis the ar-
tificial attenuation of virus. Thus obtaining the re-
medy from the evil itself, the microbian medicine has
been founded!” The Secretary of the Academy of
Sciences, M. Bertrand, who is also a member of the
Pasteur Institute Council, referred to Pasteur’s numer-

Institute, reminded the audience that it was as a min-
eralogist that M. Pasteur first attracted public atten-
tion. Sir Joseph Lister spoke on behalf of the English
deputation, and many other addresses were delivered.
On rising to reply, M. Pasteur was much affected by the
emotion he evidently felt. He merely uttered a few
words of thanks and then handed his son a written re-
ply toread. Initreference was made to the advan-
tages now enjoyed by those wishing to pursue scien-
tific studies, as compared to when he was a young
man. He spoke very appreciatively of the arrange-
ments made for the ceremony, which tended to remind
him of his past life. The deepest joy a man can feel,
he said, was brought to him by the cosmopolitan na-
ture of the audience. It taught him to believe that
science and peace can triumph overignorance and war.
M. Pasteur was loudly cheered when his reply had been
read, and as he left the Sorbonne he was the object of
a popular manifestation. He afterward held a recep-
tion at his own house.
—_——— e 4 ——
Photo Plates of Wonderful Sensitiveness,

At a meeting of the Mathematical and Natural
Science Section of the Imperial Academy of Sciences
of Vienna, on November 10, Professor V. von Lange
presented the following commmunication from the engi-
neeer Victor Schumann, of Leipzig :

The photographic energy of the ultra-violet rays on
collodion and gelatin plates decreases strikingly at the
wave length 200 uu, and falls off to a similar extent
toward the more refrangible side. The caus'ezof.ighis
decline in energy lies in the fact which I haveestab-
lished spectrographically : 1. In the impermeability to
light of the collodion and gelatin, in which the sensi-
tive ingredient of the coating of the plate; <. e., the
gilver haloid, is embedded ; and (2) in the impermea-
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ous successful researches, and M. Daubbie, also of the

bility of the air which the rays have to traverse on
their way to the plate. If we remove these two ab-
sorbents the silver haloid shows itself many times more
sensitive for the rays beyond 200 x#x than it was in
presence of the collodion and gelatin, and the photo-
graphic efficacy extends far beyond the previous limit
of the ultra-violet light (wave length 1852 uzu). The
production of a film of pure silver haloid omthe plate
offers great difficulties. A method for this purpose
washitherto not known. ~ Afternumerous experiments
I found a process by which I have now fer two years
prepared all the plates which I have required for ob-
serving the rays beyond the wave length 1852 xu. The
air could only be removed from the rays by exhausting
the spectrograph. In this manner I have hitherto
been able to follow about twenty different spectra far
beyond 1852 . All of them develop here an unex-
pected wealth of rays, but none to so high a degree as
the hydrogen light of the Geissler tube. I estimate
the number of the hydrogen lines which I have iso-
lated at 600, and the shortest of their wave lengths at
100 u. I have not as yet effected the measurements,
for which, however, I have already made preparations.
For illustration the speaker exhibited a tableau com-
posed of H. V. Schumann’s original plates, showing
the portion of the ultra-violet hydrogen spectrum first
photographed by the latter.—Chem. News.

ARMADILLOS AND AARD-VARKS,
BY R. LYDEEKKER, B.A. CANTAB.

Of the three animals represented in the figures ac-
companying the present article, two are sufficiently
alike to suggest to the ordinary observer their relation-
ship to one another, but the third is so utterly differ-
ent that it is difficult to point out any important char-
acter it has in common with the two others ; neverthe-
less, naturalists generally regard all these three strange
creatures as belonging to a single order of mammals,
for which the name of Edentata is adopted. The sig-
nification of the term Edentata being toothless, the
unsophisticated student would naturally be led to sup-
pose that all the animals so named were utterly de-
void of those useful but troublesome appendages.
This, however, is far from being the case, the majority
of the members of the group (among which are those
figured here) having a considerable number of teeth.
Still there is one feature in connection with the denti-
tion exhibited by the whole of these so-called eden-
tates, and this is that teeth in the front of the jaws,
corresponding to the incisors of other mammals, are
totally absent.

The mammals thus associated by these negative
characteristics are now chiefly confined to the southern
hemisphere, and include the sloths, anteaters, and ar-
madillos of South America, the pangolins or scaly ant-
eaters of Southeastern Asia and Africa, and the aard-
varks of Africa, the true anteaters and pangolins being
those in which teeth are wanting. In past times they
were also represented by the gigantic megathere, and
a number of other allied extinct forms ranging through-
out America, which in some respects serve to connect
the sloths with the anteaters. This marked restric-
tion of the existing edentates to the southern hemi-
sphere, and their special abundance in South America,
at once stamps them as a very lowly group of animals,
there being a well marked tendency for the preserva-
tion of the humbler forms of life in the southern con-
tinents and islands of the globe.

Of the three groups of termite-eating edentates, two
—namely, the pangolins and the anteaters—are those
which have entirely lost their teeth, while in the aard-
varks those organs are retained. As teeth are obvi-
ously of no sort of use to animals subsisting on such a
diet, we may regard the two former groups as those
most specially modified for their particular mode of ex-
istence, and it may thus be suggested that they have
taken to termite eating for a longer period than the
aard-varks.

The armadillos, as their name (a Spanish one) im-
plies, are distinguished by the solid armor with which
their heads and backs are protected, and it is doubt-
less the peculiar appearance presented by these ani-
mals to which we owe the expression ‘‘hog-in-armor.”
1n all the armadillo family the armor takes the form
of a series of thicker or thinner bony plates embedded
in the skin covering the head and back, and overlain
by horny scales, while the under parts of the body and
limbs are hairy, and in many species a larger or smaller
number of stiff hairs protrude from between the joints
of the armor. This bony armor is a perfectly unique
feature among existing mammals, and since each plate
is ornamented with a more or less elaborate sculptured
pattern, such armor when cleaned by maceration forms
a most beautiful object. In the truearmadillos, asthe
one represented in Fig. 1, the shield of armor covering
the head is quite distinet from that of the body, while
the latterisdivided into three distinct portions, namely,
a large solid shield covering the forequarters, and sepa-
rated by a larger or smaller number of free movable
bands occupying the middle of the body from a nearly
similar shield protecting the hinder portion of the ani-
mal. In our figured example the number of the mova-
| ble bands is only three, but they may vary from siz to
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nine up to as many as twelve or thirteen in other
species. In one extinet armadillo there were, how-
ever, no solid shields, the whole body being covered
by a series of thirty-two movable bands. The latter
species evidently, therefore, leads on to the rare and
beautiful littlecreature represented in our second illus-
tration, which rejoices in the name of pichiciago. In
this tiny #nimal, which is only about five inchesin
length, and hasa pink colored armor above, and long
silky white hair below, the armor of the head and
body forms a continuous shield of horny plates under-
lain by very thin plates of bone, and is attached only
to the middle line of the back, so that the lateral por-
tions form a kind of cloak loosely overhanging the
hairy sides of the body. The hinder end of this cloak
is abruptly truncated, and beneath it the hind quar-
ters of the animal are protected by a solid bony shield,
through a hole in the center of which protrudes the
small cylindrical tail. When the animal creeps be-
neath a crevice in rocks, as shown in the right hand
corner of our illustration, which is not sufficient to con-
ceal its whole body, the strong shield on the quarters
affords an ample protection against all attacks. The
pichiciago is found on sandy plains only in the western
portions of the Argentine pampas. It will be seen
from our illustrations that this creature also differs
from the true armadillos in the absence of the large
external ears which form such a characteristic feature
in the physiognomy of the latter.

"Reverting to the true armadillos, we find that the
majority of the species protect themselves from attack
by squatting on the ground, and tucking their limbs
within the shelter of the edges of the armor of the
body, while the plated head is
drawn as close ag possible to
the front shield. On the other
hand, the species represented
in our illustration has the
power of rolling itself up into
a complete ball, like the pill-
millipedes of our own coun-
try, the wedge-shaped head
and tail fitting most perfectly
side by side into the deep
notches of the front and hind
shields. Thus coiled up, the
three-banded armadillo issafe
from most animals except
man. Trusting in this im-
munity from attack, this
armadillo, together witii two
other species inhabiting the
Argentine, has become almost
exclusively diurnal in its
habits. These diurnal habits,
as Mr. W. H. Hudson, in his
charmingwork, ‘‘The Natur-
alist in La Plata,” suggests,
may also have had the ad-
vantage of avoiding any )
encounters with the larger animals of prey, which
are mostly nocturnal, and some of which may have
been able to break through the protecting armor,
more especially in the species which lack the power
of rolling themselves up. Whatever advantage may
have formerly accrued from these diurnal habits
before the appearance of man on the scene is, how-
ever, now completely lost in cultivated districts, where
these species stand a good chance of being completely
exterminated by the hand of man.

On the other hand, the six-banded pelado, or hairy
armadillo, of the Argentine, which differs
from its cousins in preferring an omni-
vorous diet to one of insects, is a far
wiser beast in its generation. This crea-
ture, according to Mr. Hudson, adapts it-
self to the conditions under which it
exists, and thus stands a good chance of
surviving when its fully armored relatives
perish. ‘ Where nocturnal carnivores are
its enemies,” writes the observer mention-
ed, ‘it is diurnal; but where man ap-
pears as a chief persecutor, it -becomes
nocturnal. It is much hunted for its
flesh, dogs being trained for the purpose ;
yet it actually becomes more abundant as
population increases in any district.”
Another writer says that beneath any
decomposing carcass lying in the Argen-
tine pampas, the burrow of a pelado is
almost sure to be found ; and it is not a
little remarkable that the flesh of a crea-
ture which has such unpleasant tastes
in the matter of diet should be so eagerly
sought after as an article of human con-
sumption.

Before taking leave of the pelado we must not omit
to mention two other peculiar habits which are re-
corded of it by Mr. Hudson, since these also mark it as
a creature far above the generality of its kind in point
of intelligence. The first of these peculiarities is the
ingenious way the creature catches mice, by approach-
ing them with extreme caution, raising itself on its

Fig. 3.-THE ETHIOPIAN AARD-VARK.

hind quarters, and then suddenly proceeding to *‘sit
down ” on the unfortunate rodents, which become en-
trapped under the projecting edges of its armor. The
sharp edges of the armor are also brought into requisi-
tion when this armadillo attacks a snake preparatory
to devouring it ; the snake being pressed close to the
ground beneath the edges of the bony plates, and lite-
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Fig. 1.—THREE-BANDED ARMADILLO.

rally sawn to death by means of a backward and for-
ward motion of the body of its assailant.

The largest of living armadillos is one which in-
habits the moist forests of Brazil and Curinam, and
hasa length of about §6 inches, cx:.usive of the un-
usually long tail, which is some 20 inches in length.
These dimensions were, however, vastly exceeded by
some extinet armadillo-like animals, of which the re-
mains are found in the caverns of Brazil. The most

Fig. 2—THE PICHICIAGO.

(From Jardine.)

gigantic of these creatures, which flourished during
the Pleistocene epoch—the period par ewxcellence of
giant mammals—is estimated to have been nearly equal
in size to a rhinoceros, and has been named the chla-
mydothere. The armor appears to have beeh very like

that of the true armadillos, but the bony plates meas-
ured as much as five and six inches in length, in place
of little more than an inch. The teeth differed, how-
ever, from the simpleconical ones of the modern arma-
dillos, and more nearly resembled the vertically fluted
ones characteristic of the extinct glyptodonts.

Unfor-

tunately, space does not admit of further reference to
the gigantic creatures from the Pleistocene of South
America, to which the latter name has been applied,
all of which are distinguished from the armadillos by
the armor of the body being welded into a single solid
dome-like shell, of which a specimen is figured in the
article on ‘‘Mail-Clad Animals.”

© 1893 SCIENTIFIC AMERICAN, INC.

(From Sclater, Proc. Zool. Soc.)

Passing on to the animals whose name comes second
in the title of this article, we have first of all to mention
that the designations by which these creatures are
commonly known exhibit that remarkable want of
originality in nomenclature which appears to be char-
acteristic of Europeans when they are brought for the
first time into contact with hitherto unknown animals.
Thus, whereas the Dutch Boers of South Africa applied
to the creatures in question the title of ‘‘aard-vark”
(meaning ‘*‘earth pig”), the English colonists of the
Cape commonly speak of them as the ant bear. Now,
if there is any one particular animal which the aard-
vark (as we must perforce term the creature) is unlike,
it is a bear ; while its resemblance to a pig is only of
the most distant kind. Still, however, as in the case
of the order to which it belongs, we must be content
to designate the animal by the name by which it is
most commonly known,

In appearance, aard-varks, of which there are two
species, are decidedly ugly creatures, having thick, un-
gainly bodies, a long pointed sneut, enormous erect
ears, and a thick cylindrical and tapering tail, nearly
as long as the body. The skin is either almost naked
or thinly covered with bristle-like hairs. The fore feet
have but five toes, which are armed with broad and
strong nails, as are the five toes of the hind limb. As
we have already mentioned, almost the only feature
which the aard-vark has in common with the arma-
dillos is the absence of front teeth, and its cheek teeth
are quite unlike the simple ones of the latter, as,
indeed, they are dissimilar to those of any other mam-
mals.

Of the two living species of aard-vark, one is con-
fined to South Africa, while
the other (represented in our
figure) inhabits part of Egypt
and other districts in the
northwestern portion of the
same continent. A third
species occurs fossil in the
Pliocene deposits of the isle
of Samos.

Aard-varks lead what
would seem to us a very dull
and monotonous kind of life,
passing the whole of the day
curled up in their deep bur
rows, which are generally
excavated hard by the tall
pyramidal hills made by the
‘termites, and only issuing
forth at night to dig in the
mounds for their favorite in-
sect food. Not a great many
years ago it used to be said
at the Cape that wherever a
<lump of termite hills was to
be seen, there an aard-vark’s
burrow might be pretty con-
fidently expected. TUnfort-
unately, however, as we learn from a recent report of
the agricultural department of the Cape Colony, this
is no longer the case, and the aard-vark of that
distriet runs a good chance of being exterminated at
no very distant date.

This deplorable result is being brought about by the
incessant pursuit of these animals by the natives for
the sake of their hides and flesh, and also to their being
dug out by Europeans for so-called sport. Their flesh
is said to be excellent, and is compared to superior
pork ; while the value of each hide is about fifteen shil-
lings. This threatened extermination is
a very shortsighted policy on the part of.
the South African farmers, to whom the
aard-vark (as the report before us points
out) is a valuable ally, not only on ae-
count of the enormous number of term-
ites it consumes, but likewise from the
circumstance that while it is engaged in
digging for these insect pests it covers
with loose earth a quantity of the seeds
of grass and other pastoral herbage which
would otherwise perish during the hot
season. Although there is no likelihood
| at present of the Ethiopian aard-vark
sharing the threatened fate of its south-
ern cousin, yet the extermination of the
latter would be a sad loss to zoological
science, and we therefore wish every suc-
cess to a movement which we hear has
been set going by the Cape Farmers’
Association for the protection of this
most strange and curious creature ere it
be too late.—Knowledge.

IN the way of belting, leather is not
going to have everything its way as formerly. The
substitution of camel’s hair, cotton, paint and chemi-
cals for leather in machinery belting is said to be
meeting with some success in this country. It was
first invented in England, and it is claimed for the
new material that it is stronger than other belting,
more durable, more efficient and as low priced.
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RECENTLY PATENTED INVENTIONS, 80 a8 to be ascertainable at & glance, and the total deb-
Engineering its and credits accrued and given eachday,as well as

BOILER. — William Mooney, Atlantic
Highlands, N. J. This invention relates especially to
1mprovements in locomotive boilers, providing means
whereby the steam taken from the dome will be very
dry. Within the boiler are depending brackets sup-
po:ting a sectional baffle plate beneath the dome, the
plate having a detachable connection with the brackets,
and the ‘steam in the main body of the boiler is com-
pelled to take a circuitous route which the water cannot
follow, thus enabling the engine to run under full
throttle or high pressure without trouble from surging
or working of water in boiler.

GAUGE Cock.—James D. Mitchell, Ma-
rine City, Mich. This isa device which can be readily
applied to any boiler, but 18 more especially designed
for use on boilers in which a high steam pressure is
carried. A nozzle is fired on the valve body and
adapted to be closed by a metallic plate held in a bead
fitted to slide on the valve body. The pressure with
which the plate is held against thenozzle can be in-
creased or diminished by shifting a weight outward or
inward on the arm of a lever fulcrumed on top of the
valve body,

Railway Appliances.
CAr CouPLIiNG.—John L. Smith, Og-

den, Utah Ter. This is a simple and efficient au-
tomatic car coupling, the device permitting easy un-
coupling from either the top or sides of the car.
Combined with a slotted and apertured drawhead pro-
vided with a draught limb and a pivoted bail coupling
link is a pivoted guard plate, a sliding lifting bar hav-
ing a forwardly projecting arm, and a connection
between the guard plate and lifting bar for operating
the former from the latter. '

CAR CoUPLING.—Patrick Lee and
John A. O’Farrell, Boise City, Idaho. This 18 an im-
provement on a formerly patented invention of one of
these inventors, the coupling thus improved being sim-
ple anddurable in construction, very effective in opera-
tion, and arranged to be readily taken apart when
desired. The drawhead is formed with a hook at the
top, near the front end, and a link is mounted to swing
loosely in the drawhead, in which extends a transverse
ehaft on which are secured two arms or link lifters,
each formed with two lugs engaging the sides of the
link, There being two arms or link lifters for each
link, and two dogs to lock the arms in place, accidental
uncoupling is not likely to take place.

Mechanical.

ScREw CrAmMP.—Joseph Frank and
Frank H. Frankenberg, Pueblo, Col. The base of the
body of this clamp is rabbeted, to slide in a guideway
formed in a detachable base plate, through which pro-
jects afastening screw, to facilitate securing the clamp
in position for use. A follower or clamping plate isswiv-
eled to the hand screw that works in the elevated
front end of the clamp, and its rear portion is extended
and tapered to work in a vertical guide groove in the
body of the clamp, the follower being thus prevented
from rotating while being adjusted by the hand screw,
although free to assume different inclinations,

Nutr AND Bort LockK.—Charles M.
Stetson, Rosario, Argentine Republic. This is an im-
provement in nut locks in which a key and a concave
washer are employed in connection with a slotted bolt.
The bolt has a slot having an inclined end, and a con-
cavo-convex washer is held on the bolt, while a toothed
key passed into the slot engages with its teeth the
raised edge of the washer.

Agricultural.

CULTIVATOR. — Thurston Lull, Ains-
woith, Neb., This cultivator is adapted to cultivate
listed corn and othercrops, the knives and shovels be-
ing adjustable and so constructed as to completely
cultivate all the ground between the rows, throwing up
the dirt as much ae necessary to each row without cov-
ering up the growing corn. The knives or shovels are
adjustable independently of each other to each plow
a furrow of any desired depth, or to plow a wide or
narrow furrow, and by means of double clevises the
knives or shovels may be set at any angle desired.

ASPARAGUS BUNDLER AND CUTTER.
—John 8. Van Mater, Hazlet, N. J. In a suitable
frame are oppositely arranged stationary and swinging
curved jaws, the swinging jaws having their lower ends
formed into racks to which is geared an oscillating
crank shaft moved by alever. By means of this ma-
chine the asparagus may be quickly and nicely
bundled and the butts of the stalks cut off, the jaws
being actuated by a strong and easy movement, and
the machine not easily getting out of repair.

HAY LOADER AND CARRIER.—Denis
McCarthy, Columbus, Ohio. A framework on suitable
supporting wheels has at its rear end a mechanism for
raking, elevating, and discharging the hay into a stor-
age box in which the hay is to be carried to the stack.
The storage box is inclosed at its sides and top by a
network of cords or cables, which may be readily re-
moved or quickly and simultaneously tightened.

Miscellaneous,

BLANK ForM FOR KEEPING AC-
couNT8.—Theodore M. Brown, Cazenovia, Minn. This
invention provides a form of account designed to
effect a great saving of labor and time in keeping daily
debits and credits and ascertaining and recording
daily balances. A double page sheet is ruled to have
ten or more special columns, arranged vertically, for
individual accounts, and at the right of such columns
are two more similar ones for totals, and these twelve
vertical columns are sub-divided by heavy horizontal
lines into parts for the business days of each month.
The invention also includes several other novel features,
by which the dally payments and receiptsare indicated

during the whole period business has been carried on.

CoIN OPERATED PHOTOGRAPH MA-
cHINE.—Pierre V. W. Welsh, New York City. This
machine has an exposure opening in the front side of
the main case, beneath which is a delivery tray, while
above is a coin chute, the deposit of a coin in which
sets in motion a main shaft whereby all the operations
of taking and finishing a picture arc effected, the work
being done automatically and the picture being deliv-
ered in the tray for the purchaser. The improvement
is designed to provide a mechanism having simple,
easy, and positive movements, to the end that the ma-
chine may work perfectly and wear well.

STORE SERVICE APPARATUS. — A bi-
ram J. Slonecker, Farmersville, Mo. This is a simple
and efficient apparatus for carrying money and mer-
chandise from one part of a building to another, It
has two parallel wires, a lever mechanism for moving
them and changing their inclinations, and a car running
on the upper wire has catches to engage balls on the
lower wire. The car may be sent in either direction
from any point on the line, or it may be stopped at any
point, or brought from either end of the wire to the op-
erator at any point on the line.

DRIER AND CARBONIZER.—Michael J.
Spencer, Lawrence, Mass. This is a machine for dry-
ing and carbonizing wool or other fibrous material,
there being arranged within a casing provided with a
fan or blower a series of belt carriers, by which the ma-
terial fed into the casing will be continuously moved
until it is thoroughly dried, thus enabling the material
to be dried at a comparatively low temperature, the
carbonizing to be effected at a higher temperature.

SELF HoisTiNg Froop GATE.—Her-
bert A. Corliss, St. Helen, Oregon. This gate moves
upward on a roller journaled in the sluiceway, being
forced up by the water pressure, and locked in place by
a ratchet mechanism. Theimprovement is intended for
use in flumes through which logs are fioated, where the
water reservoir is small and it is necessary to save the
water to fiush the fiume, to float the logs quickly through
it and then shut off the water. By this means the water
may be turned on and shnt off instantly.

BOTTLE FILLING APPARATUS.—Amalia
M. Donally, New York City. Combined with a fiexible
filling tube is a compressing device for compressing the
tube to cut off the flow of the liquid, with mechanism
for raising and lowering the compressing device, and
to lower and raise the tube in and out of the bottle, a
number of tubes being operated simultaneously, and
each one regulated independently as desired. The im-
provement provides a means of filling bottles quickly
and conveniently from a keg, barrel, or other recep-
tacle.

FENCE.—James F. Ogletree, Stinson,
Ga. A fence to be constructed in panels, readily dis-
connected for transportation, and easily set up on un-
even as well as on even ground, is provided by this
invention, Each panel has two end posts, with a cen-
tral post also for long panels, and the construction is
such that the panels have an interlocking connection,
the top and bottom rails bearing on opposing end posts
in opposite directions, thus forming an effective tie be-
tween the panels, while links connect the top and bot-
tom portions of the end posts.

TRAWL ROLLER.—John B. J. D’Entre-
mont, East Pubnico, Canada. This is a grooved roller
mounted in a yoke and has its sides recessed and
ratchet wheels mounted therein, there being boxes in
which are gravity pawls on the innersides of the upper
ends of the members of the yoke. A brake mechanism is
thus provided, whereby the rollers may be readily turned
in a direction to admit of the trawl lines being drawn
in readily, the mechanism automatically preventing the
roller from turning outward. The mechanism may be
added to any form of trawl roller at but little cost.

PHOTOPRINTING INDICATING TABLET.
—John Ready, Boonville, N. Y. A simple device forin-
dicating the number of prints taken from a negative,
and showing the condition of the print when last in-
spected, is the object sought by this inventor. A frame
is provided with two openings and a recessed back in
which is inserted a celluloid or other tablet for marking
on with a pencil, while there is also a slide in the recess
showing through one of the openings of the frame, the
slide being suitably colored, and indicating the condi-
tion at the last inspection of the print being made.

CLoTHES HANGER.—Theodore M. Gar-
rison, Hazleton, Pa. This is a simple and inexpensive
device which can be readily opened oat for use and
readily folded in compact space when not needed. The
frame or support proper is formed of sections having
sliding connections, whereby the hanger body can be
readily extended or folded in, the lower end of such
body being placed against a wall and its upper portion
held tilted forward by means of a supporting cord pass-
ing through a sheave hanger.

BELT SUPPORT.—Louis Sanders,
Brooklyn, N. Y. This is a device which may be moved
freely on the belt, and has a jaw orclamp to engage a
button of the trousers in connection with which the belt
1sused. It is made of a loop of flexible material, on the
rear face of which is a stiffening plate carrying a clamp.
The device prevents the belt from slipping, is inexpen-
sive, and may be highly ornamented.

SHIRT ADJUSTER.—John H. Billings,
New York City. An elastic band, whose length is ad-
justable by a buckle, bas at its lower end a fastener
adapted to engage a button of the drawers, and is con-
nected at its upper end with the base plate of astud or
button, for buttoning on the shirt tab below the bo-
som. The device is very simple, and designed to hold
the shirt bosom down tightly and yet permit the neces-
sary freedom of movement to the wearer,

EaG CUTTER.—Ernest Berrini, Tacoma,
Washington. This is a device for cutting off one end
of an egg, by parties at a table or by a waiter, without
any liability of soiling or burning the fingers. It con-
eists of a knife having a socket to fit over the upper end
of the egg, as it is held in the egg cup, a spring-con-

trolled and latch-governed plate being then locked in
open position and tripped, when the blade cuts through
that portion of the shell beneath the socket of the knife.

DESIGN FOR SPOON HANDLE.—Austin
F. Jackson, Taunton, Mass, This handle has at its
larger end a special arrangement of the leaves, fruit,
and blossoms of the orange tree, with a cluster of three
oranges, the outer edges giving an irregular outline to
the margin of the handle.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

IcE MAKING MACHINES. The theory of
the action of the various forms of
cold-producing or so-called ice ma-
chines. Translated from the French
of M. Ledoux. By J. E. Denton, D.
S. Jacobus & A. Riesenberger. New
York : D. Van Nostrand Company.
1892. Pp. lviii, 190. Price 50 cents.

Mathematics of ice-making machines are somewhat
elaborately treated of in this work, which is one that
no advanced engineer in this department of work
should be without. The technical nature of the book
rather prohibits an effective review within the space at
our command. The work, it may be said, however, is
characterized by thoroughness. It embodies also
numerous tables which will be acceptable to those in-
terested in the subject treated.

PrACTICAL ELECTRIC LIGHT FITTING.
By F. C. Allsop. With 224 illustra-
tions. London: Whittaker & Co.
Pp. xv, 275. Price $1.50.

The subject of wiring buildings for the production
of the electric light in all its details of practical work
is here given in considerable detail. Not only is the
subject of buildings treated, but something of the
theory of the subject and of the different systems of
central station supply are also given. Very numerous
illustrations, all of practical everyday type, add ma-
terially to the value of the book, which, it may be noted,
is not only very fully illustrated but is excellently in-
dexed. Street work and accumulator work are in-
cluded in the topics. ‘

THE IcE CroP. By Theron L. Hiles.
New York: Orange Judd Co. 1893.
Pp. 122. Price $1.

The cutting and housing of ice, the construction of
ice houses, thelegal and sanitary aspect of the subject,
the marketing of the product, artificial ice and cold air
machines, and retarding houses without ice, are sug-
gestive topics treated by our author. In addition to
these a very practical portion of the book is devoted to
farm and family use of ice, and to recipes for iced
food and beverages. The work is very fully 1illustrated
and possesses an excellent table of contents, index and
list of cuts—three points of merit in themselves. It will,
we believe, meet a real want.

ENGINEERS' SURVEYING INSTRUMENTS,
THEIR CONSTRUCTION, ADJUSTMENT,
AND Use. By Ira O. Baker, C.E.
Second edition. New York: John
Wiley & Sons. 1892. Pp. ix, 391.
Price $3.

Professor Baker in this work does something which
has really been a desideratum. He treats of modern
surveying instruments very fully, giving the most
modern practice in their use. We note special sections
devoted to the plane table and to telemeters, especially
the stadia—subjects sometimes neglected by writers
on surveying. Very numerous illustrations are in-
cluded, and the barometer, we are glad to see, both
aneroid and mercurial, receives special attention.

MAGNETISM AND ELECTRICITY. A
manual for students in advanced

classes. By Arthur William Poyser,

.A. London: Longmans, Green
gz Co. 1892. Pp. xi, 382. Price
1.50.

This book is written for the English examination—
something which usually casts a shadow of limita-
tion of scope over the works designed for such uses.
The book is intended as a student’s manual, and cer-
tainly does not go beyond that point. It has numer-
ous illustrations, many of them quite familiar, Sam-
ples of South Kensington examination papers are given
at the end of the work.

FIGURE SKATING, SIMPLE AND CoM-
BINED. By Montague S. Monier-
Williams, Winter Randell Pidgeon,
and Arthur Dryden. With illustra-
tions by Ronald Gray. New York:
Macmillan & Co. 1892. Pp. xvi, 322.
Price $2.25.

It seems impossible that so large a book could be de-
voted to the art of skating, but, with its diagrame and
text, the book seems very fully provided with matter.
It is written from an English standpoint, the writer
throwing out of consideration any other skate than the
permanent fixed one, the recognized favorite in Eng-
land.

OLp AND NEW AsTRONOMY. By Richard

A. Proctor. New York: Longmans,
Green & Co. 1893. 4to. Pp. 824, 31
plates, 472 wood cuts. Price $12.

Also in 12 parts at 90 cents each and
1 at 85 cents.

The publication of the **Old and New Astronomy *
was announced in 1887, and the first part was published
in March, 1888. At the date of Mr. Proctor’s death, in
September,1888, Part VI. had been issued and PartVII.
was in type. Mr. A, Cowper Ranyard was selected to
finish the work, The parts which we have received
are beautifully illustrated and the presswork is of the
best. The great reputation of the author is sufficient
guarantee for the text. We hope to be able to review
the entire work at a later time,
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SoundD AND Music. By Rev. J. A.
Zahm, C.8.C., Professor of Physics
in the University of Notre Dame.
Chicago: A. C. McClurg & Company.
Pp. 452. 8vo. Price $3.50.

This is the title of an extraordinary book by one of
our foremogt workers in science. The writer, in the
outset, makes acknowledgment to two eminent
workers in the same line, Professor A. M. Mayer and
Dr. Koenig. The volume is one which on a cursory
glance appears like a popular work on the subject,
but a more intimate acquaintance with its contents re-
veals the fact that it is a thoroughly scientific treatise,
one which will give to the student a practical and
theoretical knowledge of the subject. It is a book
which will be of great value to the physicist, as it em-
braces all the modern ideas of sound and music, and
includes descriptions of modern apparatus for demon-
strating the principles involved. It is beautifully
printed in clear type on fine paper of good weight,
and is profusely illustrated. The book is tastefully
bound, and is withal one of the most attractive scien-
tific books that has come to our notice. Now that
students of music are beginning to find it to their ad-
vantage to familiarize themselves with the principles
upon which their art is based, it is not too much to say
that in no single volume can they find the same amount
of valuable information as is to be found in Professor
Zahm’s new book.

SinAl. By the Rev. Professor Sayce.
London: Society for Promoting
Christian Knowledge. New York:
E. & J. B. Young & Co. 1892. Pp.
224. Price $1.

This little book is one of the series entitled * An-
cient History from the Monuments,” The history of
the biblical region is very fully treated here, consider-
ing the limited size of the work, and the little book
wili be found, from its systematic arrangement, a most
excellent and valuable contribution to biblical history.
% Any of the above books may be purchased through
this oftice. Send for new book catalogue just pub-
lished. MuNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

FEBRUARY, 1893, NUMBER.—(No. 88.)

TABLE OF CONTENTS.

. Elegant plate in colors, showing a very picturesque
dwelling at St. David’s, Pa. Floor plans and per-
gpective elevations. An admirable design. Mr.
N. Trumbauer, architect, Philadelphia, Pa.

. Plate in colors showing a residence at Bridgeport,
Conn. Two perspective views, one interior view
and floor plans. Messrs. Longstaff & Hurd,
architects, Bridgeport, Conn. An excellent de-
sign.

. A model dwelling at Holyoke, Mass,, erected at a
cost of $6,000 complete. Perspective views and
floor plans. H. W. Coolidge, architect, Holyoke.
A pleasing design.
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. A cottage erected at Cranford, N. J., at a cost of
$5,000. Floor plans, two perspective views, etc.
F. W. Beall, architect, New York,

. The First Baptist Church recently erected at War-
berth Park, Pa., at a cost of $6,000. A unique
design in the Gothicstyle of architecture.

. A residence recently erected at Bridgeport, Conn.,
at a cost of $5,000 complete. A picturesque de-
sign. Perspective elevation and fioor plans. Mr
C. S. Beardsley, architect, Bridgeport.

7. An elegant residence recently erected at Newton
Highlands, Mass. Perspective view and fioor
plans., Cost coraplete $6,472.

8. An attractive design for a suburban dwelling at
Holyoke, Mass. Perspective elevation and fioor
plans, Messrs. Gardner, Pyne & Garduer, archi-
tects, Springfield, Mass.

9. A row of model dwelling houses or. West Sixty-
eighth Street, New York City. An exquisite de-
sign. Floor plans and perspective.

10. A cottage at St. David’s, Pa., recently erected at a
cost of $5,100 complete. Floor plans and per-
spective elevation. Messrs. F. L. & W. L. Price,
architects, Philadelphia.

11. Views of the extensive red sandstone quarries at
Potsdam, N. Y., together with views of various
public and private residences built of Potsdam
red sandstone,

12. Perspective and fioor plans for an architect’s resi-
dence at Buffalo, N. Y.

13. Miscellaneous contents: Architecture in brick.—
Architecture and the phonetic arts,—The housing
of workers.—Concrete roofs.—Roman temples.—
An automatic perspective machine, illustrated.—
Drake’s Columbus drinking fountain.,—Sleigh
bells.—A planing machine requiring little room,
illustrated.—An improved side and roofing tile,
illustrated.—An improved spring hinge, illustrat-
ed.—An improved hand planer and jointer, illus-
trated.—To darken oak.—An improved auto-
matic water gate, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a vear. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects,

The Fullness, Richnesg, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers,

MUNN & CO., PUBLISHERS,

361 Broadway, New York.
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Acme engine, 1to 5 H. P. See adv. next issue.
* U. 8.” metal polish. Indianapolis. Samples free.
Cheap 2d-hand lathes & planers. S.M. York, Clev’d, O.
For Sale-Valuable patent. A. M., box 109, Buffalo, N.Y.
Shingle machinery. Trevor Mfg. Co., Lockport, N. Y.
Patent Open-Side Planing and Shaping Machines,
Pedrick & Ayer, Philadelphia, Pa.
Steam Hammers, lmproved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon, 24 Columbia St., New York.

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton,N.Y. See adv., page 46.

Screw machines, milling machines, and drill presses.
The Garviu Mach. Co., Laight and Canal Sts., New York.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d St., New York.

Hydrocarbon Burner (Meyer’s patent) for burning
crude petroleum under low pressure. See adv. page
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y.

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

Kennedy Valve Mfg. Co., manuf’rs of brass,iron gate
valves, patent indicator valves, fire hydrants, globe, an-
gle, check, radiator, and safety valves, 52 Cliff St., N. Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers, can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Wanted—Traveling man for forge. One who under-
stands the business and is capable of making estimates
on marine, railroad, and machine forgings. Apply by
etter, with references, box 1040, Pittsburg, Pa.

§#F"Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

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

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

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

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

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

Books referred to promptly supplied on receipt of

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

(4661) J. Q. A. asks: 1. What truth is
therein the theory that water impregnated with filth
from drainage becomes pure or usable by passage
over successive falls, or by being thrownto a height
into the atmosphere? A. There is a good deal in the
theory, not so much, however, but that every effort
should be made to start a water system with pure water.
Aeration cannot be relied on to destroy all injurious
matter. It isknown to do some good. 2. Isthe Thames
water at London made use of after simply throwing to
a height of 50 feet? A. We do not know of any
such use of the Thames water at London proper.
Much of the London water comes from the New River.
3. Do any American cities use impure water after such
treatment® A. Aeration is used in this country, and
river water from below cities is often used, but how
much of the improvement is due to dilution and how
much to aeration is as yet unsettled.

(4662) A. B. asks: 1. Is there any sim-
ple method which can be relied upon to precipitate the
lime contained in hard water and yet not injure the
water for drinking purposes? We understand the lime
cannot be eliminated by filtration. Isthisa fact? A.
Water may be hard from the presence of calcium sul-
phate or calcium bicarbonate. The latter can be pre-
cipitated by Clark’s softening process, which consists
in the addition of just enough lime water to precipi-
tate the whole as neutral carbonate, followed by filtra-
tion or settling. Calcium sulphate cannot be removed
by any practical process. For either impurity, simple
filtration is ueelese., 2. How may branches and trnnks
of small trees be seasoned in the round to prevent split-
ting? A. Try painting the ends with metallic paint or
coat with hot pitch,

(4663) V. N. asks if there is a chemical
or chemicals which will prevent water from freezing,
and if so, to how low a degree of temperature, A. A
strong solution of calcium chloride will not freeze
above —8°F. Glycerine mixed with water will lower its
freezing point a number of degrees. Alcohol will do
the same.

(4664) D. C. G.—Eight square feet of
radiating to one equare foot of heating surface in boilers
is the usual practice.

(4665) Subscriber.—No reward is offered

for perpetnal motion,

TO INVENTORS.

An exverience of forty years,and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 24, 1893,
AND EACH BEARING THAT DATE.

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

Air or gas compressor, N. W. Wheeler.............

Cotton condenser flue, W. Croo.
Coupling. See Car coupllng Pulley coupling
Crate, box, etc., folding, D. H: h..

Crestfng, Tid M
Crozing and

ﬁowellng machine, J. A, Séaman,
: 490,314, 4

Cultivator, C. P. Sutton...............cocevuee
Cut-out, electric circuit, M. Leavy.

handle, A.
chair, E. T.

O

Cycle traus
Dental Starr
Derrick winding attachment E. F. Atherton......
Direct-acting and compound engine, E. W, Har-
Door check E. P. Sartell.......
Door, flexible, H. N. H, Lugrin. ..
Door lock, sliding, L. E. Jacobus...
Drier. See Clothes drier.
Drill. See Grain drill.
Dumbwaiter, J. T. Westwood..

Dye, indigo blue, A. Herrmann.. 490,
Dynamometer, J. B. Webb........... 490,381
Eaves trough protector. N. J. Planthaber. 490,414
Electric conduit, E. L. Ransome......... 490,
Electric machiné, dynamo, R. Lundeli 490,449
Electric machine, dynamo, C. Wachtel.. 490,460
Electric mat, W. G. James.. 490.353
Electric mezer, O. Frolich. 490,219
Electric motor, J. W. Hansen

Electric switch, A. L. Rohre 490,3

Electrical connectln

Elevator, R.

Elevator brake mechanlsm T. W. Eat

Elevgtors, safety device for piatform, J . Walien-
stein

Engine. See Direct-acting and compound englne
Pumping engine. Steam engine.

End gate, C. A. Anderson........... .......... ceeees &

Engine stopping apparatus, F.D. Taylor.. .

Exhibitor, curtain, A, Lindstrom

Eye shade, Soules & Stowe.......

Eyeglasses, A.J. ndry.

Fan, S. H. Baer

Fastening device. A.B. S

Feather splitting machine

Fences, machine for attaching €ross wirt

King & Wright 490,600
Fences, machlne fi
: . Kelly...... i B 4‘33‘%
Fencing mach:
T el WoA) Faterson. 490,453

Filter, A. Werner
Fire apparatus, M. A. Pauly.
Fire escape, C. B. Johnson..

Fire escape securing attachment, A.J. Rich 490,362
Folding table e . Smyth.... . 490,
Fork guard, F. C. Feicker. . 490,430
Fountain, G. Trouve................. . 490,318
Froth and liquid separator A Werner. .. 490,521
Fruit stoning machine, J. 8. Briggs................. 490,
Furnace. See Boiler furnace.
Furnace for burning garbage, etc., W. McClave... 49,5
Gas burner, self-closing, A. Spea. .. 490,321
as generator, hydrogen, W. & T, Hawkins. ).l 490,437

Gate. See nd gate.
Gate, W. Neeb...........oviiiiiieiianienennnnnnnn.
ear cuttmg machiue, worm, G. 8. Rominger.
rear, reversiong, D. Pitceatbly......................
enerator. See (Gas generator.
lass batch mixer, J. Goodman
love, E. & S. Ja;
love fastener, F. B. Hail.. .
love fastener, E. J. Kraetzer......
love or clothing fastener F. E. Hall
overnor, engine, R. De Eicken
rain drill, F. R. Packham..........
rain, pre aring raw, Brown & Morr
rind: ln
for,

e point_ends of drills, etc., apparatus
almer & Blackmore
un rifie attachment, shot, W.J. Redwine

[alololololololalnlolnlolo!]

ssfon)

ame, J. Q. A. Russell
ammock, House & Martin
arrow, K.C.B

arrow, D. Manuel
arvester, potato, J. Colgr
arvesters, sheaf carrier for ‘el

[as]uses]us]

Head rest, F. E. Case........
Hoisting apparatus. V. Math
Hoof cleaner, J. W. Faestl.

Alarm. See Show case alar Hoop driving machine, W.

Animal mouth opener, J. H Ryan . 490,602 | Horse det y Math

Annnnciator system, electric, H. Horseshoe fastening, E. T. Co
bergh.............. 490,327 | Horseshoe nai W. Miper

Armature for dynam Hee sh enail machines,
tors, E. Thomson 490,376 for, W. W. Miner

Autoharp hammer, C. 490, Horseshoe nails, die f

Axle lubricator, J. Mul 490,300 iner.

Bag holder, T. Merry.. 490,578 | Horseshoe nai Miner,

Bag or purse frame, A. 490, 490, 392 490 393 490,396

Bagktle or analogous fastening, Horseshoe nails, manufacturing, W. W. M . 490,394

................ 490,457 | Horseshoe sharpener, J Rapp 490,499

Baling gress, F. R. Brov 490,633 | Hose nozzle, W. Leggett....... 490,445

Barret hooping machme J. A, Seaman. 490,316 | Hot air pipe, A. Miller........... . 490,579

Bearing, pitman, J. H 490,296 | Husking pin, 8. M. Halvardsgaard 490,559

Bed couch, O. Bop 490,423 | Hydrant, F. H. Richards.. . 490,601

Bed lounge, L. La 490, Hydrant A. Scheid 90,311

Beef mangler. cornbination, E.E. B. Shleppy..... 490,367 | Hydrocarbons mixed with air and superheated

Beer cooler, @ItZ. ... it iiiiiiiiiii e ien .. 490, steam, apparatus for burning, J. Burns. 490,470

Belts on pulleys, device for &l’aclnx, 8. Donkin.... 49,546 | Ice making machinery, D. L. Holden..... . 490,475

Boiler. See Steam boiler. ash boiler. Incubator, F. Minter................. 490,268

Boiler furnace, smokeless, A. B. Crowder.. 490,544 | Injector, éimpson & Speicher . 490,590

Boiler furnace, steam, J. K. Rng ...... . 490,454 | Insulator, A. J. Hauty.........

Bookbinding, Bailey . 490,382 | Insulator, L. McLarthy

Book rest, . C. Lehman. . 490, Jack. See Lifting jack.

Book support A. H, Ward . 490,379 | Jacquard mechamsm, H. HardwicK................

Bottle stopper, G. F. Atwoo! . 490, Knitting frame, straight bar, G Heldler

Box. See unch ‘box. Miter box.  Wooden box. Lamp, R. Reidetal...........ccccceeieaennn. 490,

Box fastener, D. R. KNOX......c.cuvuiiiiiiiennninnns 90,567 | Lamp socket and tap, electric, A. F. Vetter........ 490,

Boxes. machlne for aﬂixing elastic to, L. Gou- Lard mixing and_cooling machine, H. Sartorius. . 490.

............................................... 90,386 | Latch, Steuerwald & Cording. 4

Brace See Ratchet brace. Jathe E. Childs................

Brake. See Car brake. Vehicle brake. Wind- Lathe’ cutting-oﬂ' attachment E. Child;

mill brake. Leather frame, L. F. Cau!

Brake wheel lever attachment, B. Crawford...... 490,/ Leather shaving machine, F C. Kimball.

Brick pressing apparatus, Naylor & Williams 490,412 | Lifting jack, W. 8. Livengood.......

Broom attachment, C. J. Clements......... .. 490,472 | Lime slaking machine, A. R. Miller.

Buckle, A. Dyke......ccoooevnnnnnn . 490,551 Link for fastening cuffs, etc.,, A. J. Needham

Bufing machine, H A. Webster 400,419 | | €L liu.iinieenaariaarsineinaartnnaeneti et 90,413

Burner. See Gas burne Liqulds device for handling fermented, Ishoy &

Button for shoes or other articles, E. T. Allan.... 490,59 Anderoth ...........cooiiiiiiiiiiii e ,565

But(t:og‘making machines, feeding mechanism for, 0,421 Liquids, method of and apparatus for charging, 522

OOBLOT, .t vusureseinnnneeeeeiiaseesessonsommenne V421 | AL WIDET. ouueiurennneneeronnesanneeaaneensenn
Buttons, machine for forming })earl G. (_,ar]yle. .. 490,471 Liquids, method of and apparatus fnr the manu-
Buttons to fabrics, machine for securing, E. 'l facturing, and filling of, A. Werner............. ,524

90,619 | Lock. See Joor lock. Stopper iock

Calendar. J. Wallin 490,618 | Lock, L. E. Jacobus 490,440

Can, L. P. True..... 90,418 Locomotive ash pan, A, & A. Welsh 490,332

Cane and cam stoo ,4 Locomotive, electric, Philipsborn & 490,307

Car brake, abler..... , Locomotive fire box, C. W. Hullings. 490,629

Car brake slack adjuster, . olm 490,352 | Loom forweavmgtufted fabrics, Y

Car brake slack adjuster, W. H. Marshali 490,357 Taylor... 490,530

Car coupling, J. N. Campbel 490, Lubricator.

Car coupling, F. M. Stanley 490,515 | Lunch box, J. P. 490,341

Car coupling, . T'rs 490, uxauleator, S. Mackaye 490,

Car coupling, A. Trautman 490,604 | Mail distributmg apparatus, F. D, 1 490,607

Car coupling, safety, J. M. R 491,399 | Mash mixing machine, T. Puetz, JT..... 490,498

Car, dumping, E. A. Trapp 490,324 \ Mat. See Electric mat.

Car, metallic, G. M. Bird..... . 490,469 { Mat or gimilar flexible article, H. E. ’I‘. Gerhard.. 490,556

Car register, street, L. Ehrlich.. . 490,342 atrix making machine, E. V. Beals............... 490,263

Car regis er, street, F‘assett & Rein . 490,345 | Measuring jacket, J. R. Campbell............ ...... 90,606

Car, safety, J. A. Xfar ............. . 490,529 Yediclne, device for administering, F. H. Olm-~

Car step, rallway. l‘a uharson 490,344 490,493

Car ventilator, rallway, S. Hughes. 490, Metal plates, making, J. B. Nau.

Car wheel, A. M. Leinwather..... 490,571 | Meter. See Electric meter.

Carpet sweeper, corner and base, J. W. Roo 490, Middlings purifier, Higmnbottom & Stuart........ 490,285

Carriage gear, child’s, C W Jeffni . 490,258 | Milk cooler, C. G. Ner, ? ............................ ,398

Carriage spring, P. Woods......... 490,594 | Miller. See Cider mil Pug mill. Rolling mill.

Carriage, three-wheeled G. Rouy . 490, Miter box, J. J. Spilker.........ccoeviiiineinninnn. 490,514

Cart, road, C. Fahrney . 490,278 | Mixer. See Glass batch mixer.

Cash and package carrier apparatus, S. W. Barr.. 490,533 | Mixing apparatus, A. Werner

Cash register, H. M. Neer .. 490,304 | Molasses gate, C. F, Smith. .

Cash register and indicator, P. Yoe 490,466 | Mop wringer, J. B. Henck, Jr.

Caster, S. Chambers................. 490,424 | Mortising machine attachment. H. Robinson 90,

Castings separator, W. W. Doolittle. 490,274 | Mosaics, making, H. B. Allaeys..............ccceenne 490,467

8«3menti* ngi-inﬂammable, R. J. Doyle. 2&9,548 Mottor. See Electric motor. Roekmg horse mo-

hain . X OF.

Chair. See Dental chair. Musical instrument, electrical, A. Montanelli..... 490,358

C h Musical instmments. adjustable bridge for

Chair, W. Seng stringed, G. WoOOSter..........cvvvivinnuerenanaen 490,528

Chair stirrup attachment F. E. Case Musmal mstruments, device for tuuning, J. P.

Check rower, R. Chadwick......ccove covneiereeneens 490,268  OlB@N..ciivuiiiiiiiiiiiiiiiiiiiiiieieieiiniisenas 490,494

Cheese press, J. L. Helmer.. Musical mstruments, tuning peg for stringed, C.

Chimney cleaner, P. Tee le UECHINS. ..o evtitiuaneriiiiiienieiaenes 90,564

Chimney protector, O. W. Boston........... Musical key and transposition guide, J. B. F.

Chucking machine and gauﬁe lathe, P. Dosch. Showalter...........coooivveiiiiiiiiiiinninn .eee. 490,509

Cider mill and press, D K. Brunney................ & Nail. See Horseshoe nail. .

Clamp. See Picture frame clamp. Nail trimmer, M. Trebbin..

Cleaner. See Chimney cleaner. Hoof cleaner. Nailing machine L. Goddu. 625
Plow cleaner. rack cleaner. Window Neckscarf, 8. B. Solomon, 490,512
cleaner. Nut lock, G. | W Graﬂiin J. 490,557

Clothes drier, G. A. Leighton... Nut lock C. W. McCormic 490,585

Clothes drier, W. F. Redding. Nut lock, C. P. Sherman... 490,458

Clothes drier, T. Ward............ Opera-glass holder, R. Bra 490,264

Clothes line swinging support, Ore bricks, manufacturing p 490,535

Cloud creator or nebulator, S. Padlock, I. Bremer 490,537

Coin freed machine, W. L. M: Padlock F. E| 490,428

Collar fastener, horse, H. Ha: Paint, non-mﬂam .y 490,547

Concrete distributin; apparatu 90,/ Pen, force feed ruling, K. Dickey. 490,340

Concrete mixing machine, Ransome 490,631 | Pencil sharpener, G. Diez......... 490,212

Cooler. See Beer cooler. Picture frame cl anl]f C A Wayland 490,519

Coping, Pillow, spring, W. H. LeWis.......cc.covvviieernnnns 490, 447

Corn usker V 'Falk Pipe. See Hot air pipe

Corset, E. Schweinbur Planter attachment, corn, 0 P Brinker... 490,266

Corset shield, R. W. Parr Planter, potato, A. (. Gekeler........ 90,5/

Plow cleaner, F. Woike...... ... [/

Press. See Balingpress. Cheese press.

Printing machine, multicolor, W. Scott............ 490,456

Proscenium adJuster, 8. Mackaye.. .. 490 482
? mill, A, Miller . 490, 611
ler. See Rail puller. Tack or nail puller.

Pulley coupling, C. Schhck%sen 490,313

Pumping engine, J. D. 490,312

Punching, shearing, and forging machine, H. A
Schneekloth . 490,401

Purse and frame therefor, A. Goertz 4')0 434

H.&R. H Pickles..

Pyrolignites, punfymg.
Rack. See Hat rack

Rail puller, . C. Bowen
Railway conductor, electric, H. A. Miner.. 1. 490291
Railway conduct or system, electric, R. Hayden. L 490,597
Railway foot guard, Mitchell & Berberger. . .. 490,580
Railway guard rail, E. A. 'J‘rapp ......
Railway signal, I. L. Green. .
Ra way spike, I. C. Howes.
way switch safety lock, J. K. Sandeiin

lai way system, elevated rill & Schmitt . 490,
Railway tie, S. McElfatrick 490,586
Rallways, closed conduit for electric, Parker &

WEEOM. .. e e 9C,306
Ranges, connection with demestic fire or other, ' 490573

.................................. O [t

Ratchet brace, A. Taylor. 17

Refrigerator, water cooling, R.
Register. See Car register. Cash regi ster
ivet feeding device, J. H. M
ing horse motor, 8. Wils

ng mill, universal tube, W Heckert
ing machine, Nevin & Farrar
ber fabrics, means for plugging hole

J. M. Raymond.
Ruler, fiexible, G.
Saddletree, A. Dyk
Sawmill carriage attachme:
Sawmill setworks, T. S. Wilki
s:w, segment, G. B. Crapsey.

w set, E. Smith
Sawd s.harpening a;

490 410
90,507 ,
490.518

Scale beam, Vi
Soale, computing, J. H.
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| Work table. 8. A. Cornell..

. Ewer or ju

3 \ Broadway, New York.

Scale, letter, S. W . Babbitt..
Scenic effects, apparatus for

aye
Scenic effects, appar:
realism in, S. Mackaye
Memmin,
apparatus, H. T
Self-serving table, R. T. Hollowell
Separator. See Castings separator.
liquid separator.
Sewer well and grate, C. Munson..
Sewing looped fabrics, machine for,
Sharpemng matcher bead cutters, et
r, T.B. & . Hazard......
Shelvmg Hubbard & Goodrich....."
Show case alarm, electric, R. C. Kruschke.,
Signal. See Railway signal. Switch signal
Smoke ai))paratus for removing impuntles from,

Scraper, pot, t.G.
Seine haulm%

............. . 490,550
Smoke consumer, C. Camp 490,539
Snow, apparatus for plreventmg railways from be-
ing blockaded wit. 5.¢10) P, 490,545
Soles to uppers, machlne for uniting (Goddu,
490 21, 490,62, 490,64
Speaking tube, H. Rose.. ,564
Spindle bolster and step, C. G. Buttrick.. 490,337
Spring, See Carriage spring. Vehicle draught
spring.

Spring, H. Kaufmann............ .
Spring tongue switch, C. F. Street.
Stage, floating, S. Mackaye......
Stage, sliding, S. Mackaye
Stage, telescopic, 8. Mackaye
tand. See Umbrella stand.
team boiler, D. P. McQueen
team engine, E. W. Harden
team, extractor for grease, grit, etc., from ex-

haugt, W, Webster..........c.coiiiiieeereennnns 490,461
Steam jeil conveyer for ashes or other light sub-
stances, W. McClave 490584
Steaming liquids, A. Werner.. 90,523
Stone sawing machines, operatmg diamond, G.
. Williamsg, JTr...o.oiiiiiiiiiiiiieiiennennnnn eee 490,464

Stopper. See Bottie sto;
Stopper lock, screw, E.
Stove, A. W. Alger...............
%tove, heating, C. A Koretke
Stud, 1g]qlove fastener, A. G. Mea,
Switcl See Electric switch
switch
Switch signal Herb & Meyer..
Switch stand, W. C. Meeker..
Table. See Folding table. S
‘Work tabl
Tack or nail puller. A. B. Schofield
lag holder, umbrella, J. Russell
'apping machine, W. W. Doolitt
[elegraph cable snpsport F. L. Be
‘heater a) pliance, . Mackaye....
[ie. ag tie.
[ire mﬂator, pneumatie, 8. H. Ellis
lire, velocipede wheel, &. D. Chambe:
:obaccpl‘ casing and spraying machine, R
longs, T. Smith.............
oy, Shreiner & Leininger.
[oy pistol, repeating J. F. W. Koetter
[race carrier, . Shaw.....
rack cleaner, A Chisholm
ree protector, Ryan & Ward
[rimmer. See Nail trimmer.
[rousers waistband, A Levy
[ruck, C.L. Huston
Truss, J. Gray
Tunnelmg machine, G. H. Sherman.
Typewriter cabinet, F. Vetter
Typewriting machlne, G.B

. Luce.

490,5%9, 490330

Webt
Typewrlting machine cleaning attachment, W.

y .. 490,310
Umbrella stand, H. S. Park.. . 490,305
Valve gear, Welr & Harden......... 490,331
Valve, hydraulic pressure, G. B. Lamb. 490,290
@ eperating device, engine, D. Joy 490,599
Vehicle brake, J. F. Sinkler.......... 490,368
Vehicle draught spring, J. 8. Win 490,527
Vehicle, side spring, H. A. Muckle 400,299
Vehicle wheel, J. H, Hendrick.. 438
Vehicle, wheel, T Hill...,........
Velocipede, F. P. McHard X
Venti ator. See Car ventilator.

Vise, W. Gerhardt
Vise, parallel F. T Schmidt
Wash boiler, J. A. Medle g ......
Washing machine, ¥. 8. Spangler
‘Water from air in the process of freezing, appa-
ratus for purifying, T. Shaw..
Wave maker, S. Mackaye
Wheel. See’Car whee
wheel. Wheelbarrow wheel.
‘Wheel, H. W. Libbe; y .
Wheelbarrow wheel, Bn
Window cleaner, G. E erguson.
Windmill, T. H. McCle:
Windmill brake, Miller & Burnh
Windmill tower, Burnham & Miller
Wire stretcher, A. Kahl..
Wooden box, J. M, Baker..

Wrapping machine, I. R. Hutchinson. .
Wringer. See Mop wringer.
Yarn clearer, M. M. GTeeVes........ccovuunnnnnn oeees 490,347

TRADE MARKS.

Antiseptics and embalming fluids, Embalmers’

Supply COMPANY ... .cviieiiiiineiinnereiinninss ,367
Belting metallic fastenings for leather, Judson L.
Thomson Manufacturing Company.............. 2,376

Boiler, bnck set, and portable ranges, cook, heat-
ing, and all Kinds of Zag, gasoline, and oil stoves
and ranges, elevated, A. Weiskittel & Son.....

Boots and shoes, I. Prouty & Co.

Brandy, cognac. Brossault & Co. 22,366
Car couplers and their parts, Trojan Car Coupler
COIMPANY .+t tteeernnunneecaniseeensssessassasansasnn ,381
Cement, Pheenix Portland Cement Company 22,362
Chocolate, H. L. PI€rCe..........eeveeenernnns ,300
Dlsmfectants, Embalmers’ Supply Company 22.368
Flour, wheat, Bryan, Miner & R . 22,358
Flour, wheat, Northwestern Consolidated M l-lln
Company 22,369

Gum, chewmg, Carleton & Co. .
Inbaler in the form of a bottle
H tubes, medicinal, W. H Bergfels
Liniment, W. W. Smlth
Lye product, J. Picot.. 3
Meat extracts, Thomson Y. pice Company 22,360
Mineral water, natural, Salutaris Natural Mineral
Water Company..
Perfumery, sachet po
of Solon Palmer.............. . 22,363
Powder used as a remedy for dy: T
stomach troubles, Home Medical Company.... 22,372
Pulp and waterproofed household and other ware
made from wood, United Indurated Fiber Com

X

7. 22,318
, Five

PADY.cvuerenisnrrenennniens
Remedies certain named I

Points Chemical Co.. .
Remedies for cancerous diseases, Firm of E.

22.315
for gonorrhea, female weaknesses, and
izous diseases, Sandalide Co 22314

& Co 22,364

Remedf'
o
et, Robinson Bros. &

ana/
Soap, t01
Stays, dress, H. Lublin
Stoves, ranges, and heaters, and gasoline, oil, coal,
and wood burning stoves,, gas, A. Welskittel &
.................................................. &
Suppositones for diseases of the bowels and rec-
tum, H. K. Wampole & Co

22,370

DESIGNS.

eck.
Connter wall ﬁxture, D. Rothschild
Dish, P. De la Bastlde
Dish, covered Haynes

| Furmture gandle. J. BY Wilmot.
Jar, C., Wahlers...................
Pamphlet cover, L. S. Graham.
Picture frame, A. Sametz
Spoon or fork bandle, G.
Toy windmill head, F.T. Th
Type, font of prmtmg, R.
Woven tabrig, Oldham & Smith
Woven fabrie; W. T. Smith.....
Woven fabrie, Smith & Oldham .

A printed copy of the speciﬁcation and drawing of
, any patentin the foregoing ist,or any patent in print
" issued since 1863, will be furnished from this office for
25 cents. In ordering lease state the name and number
of the patent desired, and remit to Munn & Co., 361

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

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



78

Scientific dmevican,

S —

[FEBRUARY 4, 1893.

Wdvertisements.

Inside Page, each insertion - - 75 cents a line
Back Page, each insertion - - - - $1.00 a line
The above are charges per agate line—about e F
words per Jine. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
wment, as the letter press. Advertlsements must_be
received at Publication Office ai i as Thursday
morning to appear in the following week’s issue.

“Star™ I Screw Cut-
Foot Lathe ting Auto-
Swings matic Cross
9225 in. A Feed, etc.
Scroll Baws, H Catalogue
Circular Free
Saws,Lathes] of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co. 695 Water St,, Seneca Falls, N.Y,

The Sehastian-May Co

Improved Screw Cutting

ower L L EL O
Power
Drill Presses, Chucks, Drills, Dogs,
and Muchinists’ and Amateurs’ §
Quttits. Lathes on trial. Cata=
logues mailed on application. X
165 to 167 Highland Ave.,
SIDNEY, OHIO.

IMPROVED LATHES

ENGINE

Also Foot Lathes, Tools and Supplies.

Sebastian Lathe Co.

SETS _OF CASIINGS. TOF

MODEL ENGINES
)

MODERN
DESIGNS

Catalogue Free

120122 Culvert 8t
CINOINNATL, OHIo:"

COUONUW B MNAGRTMR

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
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THEBESTLOOSE PULLEY OILER
IN THE WORLD.
VANDUZEN PAT, L, PUL. QILER
Ml Keeps Pulley oiled 3 to 4 weeks with one
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MANUFACTURING ENTERPRISES
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CHEAP FUEL, and RAILROAD FACILITIRS Address

J. H. PINGEE, 333 Walnut St., Philadelphia, Pa.
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The Latest and Best
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sum of the angles of a triangle, surface of the sphere,
with 6 illustrations. Contamed in SCIENTIFIC AMERI-
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91 & 92 WATER STREET,
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traction engine.

PORTABLE OIL ENGCINES
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The Traction Engine of the Future.
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A MARVELOF POWER SIMPLICITY &LOWGOST

ALWAYS READY,NO BOILER N0 FIRE,NGC ENGINEER,NO
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PORTABLE ENGINES.FOR BOATS PUMPS,FAGTORIES ETC.
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SAFETY VAPOR ENGINE Go.

CATAL 6 vE 16 MURRAY ST.NEW Y.ORK .
THE COPYING PAD—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to regme ‘the gelatine pad, and also the aniline ink
by whic e copies are made, how to apply the written
letter to the , how to take off copies of the letter,
Contained in CIENTIFIC AMERICAN SUPPLEMENT, No.
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

The Belknap Little Giant Water Motor

Best Water Motor, most powerful and
efficient machine on the market.
Electric Motors and Dynamos.
Combined Water Motors and Dynamos.
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— 1999 Ruby St., Rockford, I11.
FUELS AND THEIR USE—A PRESI-

dential address before the Society of Chemical Industry,
by J. Emerson Reynolds, M.D., discussing the modern
developments of the fuels coal, peat and petroleum.
Gasification of coal. Natural gas. Gaslt ed petroleum.
Contamed in SCIENTIFIC AMERIC. SUPPLEMENT,
6 8. Price 10 cents. To be had at this office and

from all newsdealers.
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ESTABLISHED 1846.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
T1#1C AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
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seldom goes astray, but is at the sender’s risk. Address
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THE

Scientific dmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewithin size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. ‘THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
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Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam und Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering 1 orks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check,

MUNN & CO.. 361 Broadway, New York,
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Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equa.
to about twq hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
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engravings; illustrating the most interesting examples
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A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work

Phosphate and Fertilizer

America. Over 100,000 gplications have been 'Elevs,tors, Threshers, Sepa-

filed by MUNN & Co., 361 Broadway, N. Y.

BEATT
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The Harrington & King Perforating Co., Chicage, and 234 Pearl 8t.,,N.Y
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$33 up. Want agents.
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© 1893 SCIENTIFIC AMERICAN, INC.



FEBRUARY 4, 1893.]

Amevican,

79

Sreientific

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
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§¥ Our new and Revised Catalogue of Practical and
8cientific Books, 88 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
to any one in any part of the world who will furnish his

address.
COPIES

Over 25,00 SOLD.
ROPER'S ENGINEERS' HANDY-BOOK.

The most comprehensive and best illustrated book
ever published in this country on the steam Engine,
Stationary, Locomotive and Marine, and the Steam En-
gine Indicator. It contains nearly 300 Main Subjects,
1316 Paragraphs, 876 Questions and Answers, 52 Sugges-
tions and Instructions, 105 Rules, Formulee and Exam-
ples, 149 Tables, 195 Illustrations, 31 Indicator Diagrams
and 167 Technical Terms. .

Price, postpaid, - $3.50.

FOR SALE BY ALL BOOKSELLERS,
§F Descriptive Catalogues mailed free to any address.
EDWARD MEEKS, Publisher,

No. 1012 WALNUT STREET, PHILADELPHIA, PA.

FOR RAILROADS
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LIFE SAVING DEVICES. — A COL

lection of suggestions of devices for comm unicating be
tween the shore and stranded vessels, offered to the
Loondon Daily Graphic by various correspondents. With
100 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 848, 849, 850. 851, 852,

54,861, 862, 864, 869, 871, 874 and 884,
Price 10 cents each, or $1.30 for the series. To be had
at this office and from all newsdealers.

ARTESIAN

‘Wells, Oil and Gas Wells, drilled
by contract to any depth, from50
t0 3000 feet. We also manufac-
ture and furnish everything re-
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and Mounted Steam Drilling
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required and send for illustrat-

i ed catalogue. Address
PIEKUE ARIESIAN & OlL, WELL SUPPLY CO.,
80 BEAVER STREET, NEW YORK.

w A “ T E n —A first-class mechanical man to take

charge of machine shop m nufacturing
a patented specialty; must be a practical tool maker
and able to manage men; to have the ability to produce

the product to meet competition. Permanent position
to the right é)arty. Address THE STAR DRILLING
MACHINE CO., AKRON, OHIO.

WATER MOTOR

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving all kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running prmﬁng presses,
coffee mills, ventilatin% fans, ice cream_ freezers, meat
choppers, efe. In use the world over, and recommended
by water companies everywhere. Address for circular,

ackus Water Motor Co., Newark, N.J,, U.S.A,

STEEL TYPE FOR TYPEWRITERS
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Hatch Chickens by Steam.
lMPROVEngCE!,hSlOE INCUBATgeR

ill doit. Thousands in successful oper-
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%72 KI1LBY STREET,
BOSTON.

Treasurér’s
Office,

GHAPMAN VALVE MANUFACTURING COMPANY,
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OIL, ACID, Etc.; also

Ciasol24 WEST LAKE STREET.
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8F~ AU work Guaranteed.
STEAM
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THE BEST IN THE WORLD,
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freezes. Every Pump Guaranteed,
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———
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({"VERYBODY’S HAND-BOOK"’

of ELECTRICITY. By Edw. Trevert. 60 c

Illustrations. 120 Pages. All about .
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Welding, etc. Post-paid Book and Paperfor 35 eents.
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) attachments h machine gnaranteed for §

years. Boy direct from our save dealerg

and agenta profit. Send for CATALOGUE,

D MFQ. COMPANY, DEMTD, {8 CHICAGO, ILLy

NICKEL

AND

ELECTRO- PLATING

Apparatus and Material.
THE
Hanson & VanWinkle Co.
Newark, N. J.
81 L1IBERTY ST., N. Y.

23 S. CANAL STREET,
CHICAGO.

Electric
Motors.

With All Forg;sd Field Magnets.
114 S, Tennessee St., INDIANAPOLIS, IND.

The Mosely Improved Wafer Heater

GAS OR GASOLINE BURNERS. ¢
Combustion Perfect--No Ventilating
Flue Required. Specially adapted for
Stationary Baths,Laundries,etc. May
be used in connection withwaterserv-
lv ice or otherwise. Send 2c. stamp for
l catalogue giving full exp:anation, also
I illustrating 18 Styles of the celebrated

Mnsely Self-Heating Folding Bath Tub.
186 So. Canal St., Chicago, Ill.

WANTED—-Knowledge how to purify the so-called
Copperas Stone appearing in seam of No. 6 Coal in Tus-
cawaras County, Ohio, into pure merchantable Copper-
as, and nami: approximate cost of plant. Address,
stating charges, to P. O. Box 463, Dennison, Ohio.

rovement on

iR
Our Little Wonder, of

which over 1000 are in use

1 psoreinc

(\IEWS orau SUBJETS

LOWEST PRICES GUARANTEED
SLNL S0F €aTALLGUE

L. MANASSE
88 MADISON STCHICAGO L1

For FREE

THE GRIFFIN MILI:

A perfect pulverizer of all refractory substances by either
the wet or dry process.
than any other Mill, and is conceded to be the only perfect
pulverizing Mill manufactured.

'BRADLEY FERTILIZER €O0., %2 STATE ST, BOSTON.

It works better and at less expense -

Illustrated Pamphlet address

Bores SMOOTH, ROUND, OVAL,

BIT

BRIDGEPORT GUN

nd SQUARE HOLES, Mortixing Core Boxes, |
igh<

etc, Invaluable to Carpenters, Cabinet and Pattern Makers. High
=______b__%est Award. Send $8.00 for set (3¢ to 11-8), in neat case, or 50c. %or
ple Bit, mailed free with Illustrated List.

sam
IMPLEMEN

T CO.. 315 Broadway, New York.

< "CELLULOID” FILMS,

Especially adapted for Photographing Machinery and
other works of construction in
MECHANICAL TRADES.
int tieE Price List mailed free. For sale by all Dealers,

Guaranteed to hatch a larger per
of fertile eggs at less cost than any other,
Send 6c. for Illus. Catalog. GLO. Il. STAHL, Quincy, Iil,

Manufactured by JOHN CARBUTT, |
Keystone Dry Plate and Film Works, WayneJunc. Philadelphia.

HAVE YOU READ
xperimental

C.\ﬁhgience ?

This new book, by Geo. M. Hopkins, is just what

ou need to give you a good general knowledge of
{’hysical Science. = No one having the spirit of the
times can afford to be without the kind of scien-
tific information contained in this book. It is not
only instructive, but entertaining.

Over 700 pages: 680 fine cuts; substantially and
beautifully bound. Puice by mail, $4.00.

§FSend for illustrated circular.
MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

(MIECHANICAL DRAWING,

Mechanics, Mining. Prospecting, Arith-
metic, etc., may be studied at home, without loss of
time from work. "To begin, students only need to know
how toread and write. Send for free circular ﬁlvmg full
particulars to the Correspondence School of Mechanics
or the Correspondence School of Mines, Scranton, Pa.

CANE CONTRIVANCES. — TWENTY-

two illustrations, with brief descriptions, of inventions
relating to walking canes.. The photographic cane, the
brazier cane, the camera stand cane. the water colorist’s
cane, the mineralogist’s cane, the stool cane, the drink-
ing cup cane, the chair cane, toilet combination cane,
the revolver cane, the gun cane, the picnic cane,the
cigar lighter cane, the cigarette mould cane, the cigar
holder cane, the candlestick cane, the inkstand cane,
the snuff box cane, the spyglass cane, the lantern cane,
the match safe cane, the physician’s cane. Contained
in SCIENTIFIC AMERICAN SUFPLEMENT, No. 882,
Price 10 cents. To be had at this office and from all
THIS $11 Yo $17

newsdealers.
SEWING MACHINE FREE
toe

— xaminein any t'ome. Sent any-
B where without one cent in advance,
]l Warranted the best sewing machine
' ever made. Qur terms, conditions and everything
farmore liberal than any oiker house ever offered.
For for full partieulars, ets., cut this advertise-
ment out and send to us to-dsy. Address
Alvah Mfg. Co., Dpt. (291 Chicago,lll.

Dialogues, SFeakers. for School,
Club and Parlor. Catatogue free.
T. S. DENISON, Publisher, Chicago.
Fo R s ALE One Jute softening machine and flve
s double dry Jute spinning frames,

104 spindles each, 5 inch pitch, 6 inch traverse, all manu-
factured by A. LAWSOIX & SONS, LEEDS, ENGLAND.

In first-class condition, ly to
" 2655, BOSTON, MASS.

P, 0. BOX

SAVE MONEY

#65 High Arm “Kenwood” $25.5
#5656 High Arm “Kenwood” #22.5
850 High Arm ‘“Arlington” §20.5
#45 High Armf‘Arlington’ $18.5(
The “Kenwood’ is the {atestimprov-
ed and BEST sewing machine made.
Lightrunning, Noiseless, Self-setting
needle. Seif-threading shuttle. Auto-
maticbobbin winder, Warranted ten
years, Allattachments free, We shlp
anywhere to anyone in any quantity
at wholesale prices and pa, i
free trial in your ownhome,

orgive tem days’ 0money
required in advance. We also sell 8tandard Singer ma-
chines at $16.50, $14.00 and #9.50. Jend at once
for free catalogue, CASH BUYERS’ UNTON,

158-160 W, Van Buren 8t., B 653, OHICAGO, JLL.

0 B SILVERINE.
Ge§uin£l ueber,laolid silverine
watch, dust and dam, groof;
guaranteed for 20 years, ¥itted
complel: with our very highest
grade Imporied movement, mag-
nificently jeweled and guaran-
teed torun and keep cor-
rect time forten years,
Itis a heavy 3 ox. full
size watch

the next 60 days
pwe offer them

for $3.50 each,

\CUT THIS
OUT, send it
to us w.t
your name,
ost office ad-
and

ress

If, after
examination you
are convinced that
it i3 & bargain, pay
the express agent

$3.50 and express char-
ges and it 'is yours.
Otherwise you pay nothing

and it will be returned at our

expense. THE CHICAGO WATCH CO

281 Wabash Ave., Chicago, lll.

AMERICAN WATCH TOOL €0.

. g e, |

LATEST IMPROVEMENTS,
NEW STYLE,
NEW PRICES.
GROWING RAPIDLY in FAVOR

Model & Experimental Work

Electrical and Mechanical. ELECTRIC CUTTER CO.,
66 Elm street; New York City. E. D’AMOUR (formerly
of Milliken, D’ Amour & Co.), Supt.

DEFIANCE MACHINE WORKS.
g oA Ig N

7 HUB,SPOKE,

WHEEL,BENDING,
WAGON,CARRIAGE
AND HOOP =/
MACHINERY. !

SEND FOR CATALOGUE.

WATER 21 Lt co,,

SPRINGFIELD,OHIO,U.S.A.
Send for our fine WH |
large PAMPHLET.
FoR s ALE-—Patent, Right running from 1886 for 17
vgears. Improved Roll Stock. ap-
plicable to the Woodford and the Dodge Horse Nail Ma-

chines. A very valuable improvement. For further par- -
%culurs, apgzly ]t{o the inventor, George E. Michon, Essex,

ssex Co.,

NOW READY!
A NEW AND VALUABLE BOOK,

12,000 Receipts, Price $5.

This splendid work contains a careful compila-
t on of the most usetul Receipts and Replies given
in the Notes and Queries of correspondents as pub-
lished in the Sciemtific American during the
past fifty years ; together with many valuable and
important additions.

Over 'I'welve '‘Thousand selected receipts
are here collected ; nearly every branch of the use-
ful arts being represented. It is by far the most
comprehensive volume of the kind ever placed be-
fore the public.

The work may be regarded as the l1].\1'0(1uct; of the
studies and practical experience of the ablest chem-
ists and workers in all parts of the world; the in-
formation given being of the highest value, ar-
ranged and condensed in concise form convenient.
for ready use.

Almost every inquiry that can be thought of,
relating to formulee used in the various manufac-
turing industries, will here be found answered.

Instructions for working many different pro-
cesses in the arts are given.

It is impossible within the limits of a prospectus
to give more than an outline of a few features of
80 _extensive a work.

Under the head of Paper we have nearly 250 re-
ceipts, embracing how to make papier maché; how
to make paper water proot and fire proof; how to
make sandpaper, emery paper, tracing paper,
transfer paper, carbon paper, parchment paper,
colored papers, razor strop paper, paper for doing
up cutlery, silverware; how to make luminous
paper, photO%‘mph pagers, ete.

nder the head of Inks we have nearly 450 re-
ceipts, including the finest and best writing inks
of all colors, drawing inks, luminous inks, invisi-
ble inks, gold, silver and bronze inks, white inks;
directions for removal of inks; restoration of
faded inks, etc.

Under the head of Alloys over 700 receipts are
given, covering a vast amount of valuable infor-
mation.

Of Cements we have some 600 receipts, which
include almost every known adhesive preparaticn,
and the modes of use.

How to make Rubber Stamps forms thesubject
of a most valuable practical article, in which the
complete process is described in such clear and ex-

licit terms that any 1ntelligent person may readily

earn the art.

For Lacquers there are 120 receipts: Electro-Me-
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho-
tography and Microscopy are represented by 600
receipts.

Under the head of Etching there are 55 receipts,
embracing practical directions for the production
of engravings and printing plates of drawings.

Paints, Pigments and Varnishes furnish over
800 receipts, and include everything worth know-
in%on those subjects.

nder the head of Cleansing over 500 receipts
are given, the scope being very broad, embra cin
the removal of spots and stains from all sorts
of objects and materials, bleaching of fabrics,
cleaning furniture, clothing, glass, leather, metals,
and the restoration and preservation of all kinds
of objects and materials.

In Cosmetics and Perfumery some 500 receipts
are given.

Soaps have nearly 300 receipts.

Those who are engaged in any branch of industry
probably 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 manufacture
of sample articles, will find in it hundreds of most
excellent suggestions.

8F~ Send for descriptive circular.
MUNN & CO. Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York,

DEAFNEss & HEAD NDISES CURED

680 Paces,

by Peck’s Invisible ubuiar Bar Cushions, Whispers
heard, Successfulwhen allremedies fail, Sold,
only by F. Hiscoxz, 858 B’way, N.X. Write for book of proohr REE

INVENTIONS DEVELOPED. Send f

© 1893 SCIENTIFIC AMERICAN, INC.
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Road Improvement Fund, because
no bicycle maker dared contest the
claim that our factory is the best equipped bicycle factory
in the world. We stood ready for one year to prove this
or forfeit $10,000 as stated, but no one accepted the
challenge.

We lead in tires, improvements and facilities, and
Victor Bicycles arebest.

OVERMAN WHEEL CO.

BOSTON. DENVER.
WASHINGTON. SAN FRANCISCO.

“Rogers’ Drive Serew.”

Patented May 10, July 19, 1887;
July 10, 1888;
July 19, 1892,
It will turn like a screw
" ‘{to wood-when driven
with a hammer, and
will not break the
fibers ot the
wood.
N

2™ Send for samples to

AMERICAN SCREW COMPANY,

° PROVIDENCE, R. I.

A. G. SPALDING & BROS,
SPECIAL AGENTS,

CHICAGO. NEW YORK. PHILADELHIA.

ACCOUNTANTS

who use the Comptometer
have no trouble with their
trialbalance, Hasit ever oc-
E curred to you that by getting
one you might save lots of
f time, avoid mistakes and not
ruin your nerves?

Write for Pamphlet.

COMPTSMETERS FELT & TARRANT MFG CO.
i 52-58 ILLINOIS 8T., CHICAGO.
Wanted 50,000 Sawyers

sAws and Lumbermen to SAws

A send us their full address for a copy of Em- A

erson’s {3 Book of SA'W
An American wishes a new

rson’ /S, new 1892 edi-

tion. *We are first to introduce NATURAL

GAS for heating and tempering Saws with
Tﬂ lN V ENTD R '+ invention of merit for Europe.
Has over 2 years experience abroad, large acquaintance,
highest standing and eapital. P.O. Box 2911, Boston, Mass.

Itis
cheaper than
& commonscrew,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-
rior.

wonderful effect upon improving their qua-
lity and toughness, enabling us to_reduce
prices. Address EDIERS%)N, SMITH
& CO. (Limited). Beaver Falls, Pa.

THE BRIDCEPORT WOOD _FINISHING CO.

—MANUFACTURERS OF—

WHEELERS PATENT WOOD FILLER .

BreEINIGS LiTHOGEN SiLICATE [PainT.
ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
GRANVILLE M. BREINIG, PRINCIPAL. OFFICE,
GENERAL. AGENT & SUPT. NEW MILFORD. CONN.

Branch Ofices and Warehonses,—CHICAGO, 211 East Randolph Street.
NEW YORK, 240 Pear] St.—-ST. LOUIS, 521 8t. Charles 8t.—BOSTON, & Oliver St.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

% * JOHNSTON’S ELECTRICAL AND STREET RAILWAY DIRECTORY. * *
Justout, Feb. 1st, Electric Light Central Stations, Isolated Plants, Street Railways and Elec~
trical Companies %eneral]y,t eir Managing Officials, Purchasing Agents, Electricians, and Superintendents.
Also Electrical Manufacturers, Dealers, Contractors, etc. Published ammaliy. Cloth, 780 pages. Price, including
postage, $3.00. Sample copies of The Electrical World (weekly), 52 pages, beautifully illustrated, $3.00
a year, and copies of Johnston’s Classified Catal(ig‘;ue of Electrical Books mailed free on application. Address

THE ELECTRICAL WORLD, 41 Park Row, NEW YORK.

KODAKS

For Snap-Shots Owut-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night,

The Junior
« Kodaks « 3re o e o i rotl

films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and $50.

EASTT1AN KODAK CO.,
Rochester, N. Y.

A GENTLEMAN'S LAUNCH

are the most compact
camera made. Perfectly

{ Catatogue, |

‘ASBESYOS
STEAM PACKING

Building Felt, Liquid Paints, Etec.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lane, NY.

AE[HTS WANTED - INE TOOLS INEVERYsyo5,
ancae. C.H.BESLY & CO.

CHICAGO, ILL.US.A.— -

YOUR OWN ENGINEER.
19 to 60 feet in length, with automatic ma-
chinery. No Smoke. No Engineer.

No Danger. No Dirt.

PADDLE YOUR OWN CANOE.

Canoes, Family Row and Sail Boats. Fishing and Hunt-
ing Boats. Manufactured by

THOMAS KANE & CO0., Chicago, Ill.

La h

AND AGENCY.

ESPECIALLY SOLICIT ORDERS FOR SOFT
PLAIN BLUE FIISH 0% AIDKES
HOT ROL'!.LE“EBAIIS
Aua 1t
MsoTHE CELEERATED BRIGH!

COLD ROLLED SHEET AND STRIP STEEL

L ARGE CONTRACTS SOLICITED FOR AUTOMATIC,HEAVY & DIFFICULT SHEET METAL
EMNKED,STAMPED % DRAWN WORK,TUBES Zc. MICKEL & BRASS PLATIN 8y
INNING.JAPANNING & DIE MAKING. BRIDGEPORT, CONN.

ILMQT & HOBBS MEG. COMPANY
EBDAFICKLED
STRIP -

WANTED.-New patents to manufacture on royalty

¥ Send for catalogue specifying Jine desired.

“IMPROVEMENT THE ORDER OF THE AGE.” Q
a - [} s
&
The Smith Premier Typewriter * The AUTOGRAPHIC
Emhodies the most Progressive Mcchanioal Prineiples. - 4 ' .
All the Essential Features Greatly Perfected. = A Labor=-Saving
Perfect and Permanent Alignment. A Business System.
Easiest Running, and Nearly Silent. ‘S Enforcing Honesty
All type cleaned in Ten Seconds without Soiling the Hands. % and Accuracy. -
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. g S Chicago Autographic Register Co.
We have 20 branch offices in the principal cities throughout the United States. & . 150 E. Monroe Street,

CHICAGO, 1L1..,

or will buy. Address C. L. Nesmith, Washington,111.

guz COMET CRUSNER
i

LAST2=0RE B aneR
" A FRASER ACHALMERS |

133 FULTON ST.
W.CHICAGO ILL.
8 2 WALLST.NEW YORK,

SCIENTIFIC A

¥ Mention the

No dne’ ever wrote 1 ooo Letters an Hour,

that is, unless they first wrote one and then copied the rest on an

BFDISON MIMBOGRAFPEL.

Invented by Thos. A. Edison. For Daily Office Use in duplicating both handwriting and ty ewriting

Anybody can operate it. Simple—Compact—Cleanly—Cheap. Endorsed by over 90,000 users.
Catalogues and Samples of W ork sent free upon application. Manufactured only by the A. B. DICK
CO., 154 E. Lake St. Chicago. Branch Offices, 47 Nagsau St., N. Y. City, 117 So. Fifth 8t., Phila.

8end for catalogue.& price-list.

Scientific Book (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containingover 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed free to any address on application.

MUNN & CO0., Publishers Scientific American,
361 Broadway, New York.

5
|

84 to50 H. P.

= Motor of 13" Century

\, Can be used Any Piace,to do Any
% Work, and by Any One. No Boil-
{er! No Fire! No Steam! No
{1} Ashes! No Gauges! No Engi-
neer! A pertectly safe Motor
for all places and purposes. Cost
of operation about one cent an

.- .. hour to eachindicated hoyke power.
ke For circulars. etc.. address

= ~
. Reliabilit; CHARTER GAS ENGINE CO.
Bt ha i b0, Box 145, Sterling, 1il.

{15 AMERIGAN BELLTELEPAONE G,

95 MILK ST., BOSTON, MASS.

Wise Saws

about economy and punctuality are
useless without a practical applica-
tion. You waste precious minutes
with an uncertain watch; and if it
is a costly one, there’s the expense
of risking it every day. The need
is foran accurate, low-priced watch
that has all the improvements and
plenty of “style,”—the new quick-
winding Waterbury covers these
points. - Both ladies’ and gentle-
men’s styles, and a style for boys.
It is stem-winding andYsetting; and
has a jeweled movement cased in
filled gold (14-karat), coin-silver,
etc. #4 to #15.

Sold by every jeweler, in all sizes and styles.
An elegant and accurate time-keeper. 27

\Q‘f.'“ ATENTS!

MESSRS. MUNN & CO., in connection

with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patente
for Inventors.

1In this line of business they have had forty-five years’

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787,

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

!SCIENTIFIC AMERICAN SUPPLE-

STEREOPTICONS.

MAGIC LANTERNS anD
ACCESSORIES, SEND FOR CATALOGUE

T0 CHAS BESELERMAKEr 2I8 CENTRE ST.

NEW YORNK.

BEAUTIFUL
CALENDAR

On fine cardboard—47 inches cir-
cumference —charming landscape —
apple blossoms—manly man—pretty
girl—all in an exquisite water color pic-
ture of sixteen printings—To regulate

- demand, to make sure that you will
preserve it, we’ll send it for five two-
cent stamps to cover the cost of pack-
ing and postage — Calendar Depart-
ment, Pope Mfg. Co., Boston, Mass.

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

{%Wﬁ

. W-BOBSUT Sheton.  0RESPONDEy e 5ot f/W:

ALUMINUM: ITS USES AND AP-

plications. A valuable and interesting article by G. L.
Addenbrooke. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 8539. Price 10 cents. To be had at
this office and from all newsdealers.

CHANDLER’S

= Micrometer Holder

It allows the hand to be free

to use the adjusting screw

while the other holds the

work. Price 30 cents.

CHANDLER & FARQUHAR

No. 179 Washington Street,

BOSTON, MASS.

Send for Catalogue of Tools.

Steam! Steam!

Complete Fixtures except Stack.

2-Horse Eureka Boiler and Engine, - $175
4- ‘e 13 6 g 66 - - 275

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMIRA, N. Y.

THE ARMSTRONG MACHINES,

For Outting O and Threading Plpe.
™ -4 For Hand

experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, ada. and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is'done with special care and prompt-
fiess, on very reasonable terms.

A pamphlet sent free of charge, on application, con-

: EDISON INCANDESCENT LAMP

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and nre counterfeits.
THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST

| T—— or Power.

No.1cutsoff

and threads

1 to 3 inch.
No. 2

0.
cuts off and

threads 1to

4 inch,

No. 3cuts off

and threads 1to 6 inch,

Gire them Girections. comeoring Tapa Gony ihs, INFRINCERS HAS BEEN DETERMINED BY THE U. 8. CIRCUIT COURT OF | i B our aim is to make
Designs, Patents, Appeals, Reissues, Infringements, APPEALS. COPIES OF DECISIONS SENT ON APPLICATION. . these machines as good as
Assigninents, Re: ecte({ Cases. Hints on the sale o . our Stocks and Dies, which are universally acknowl-
Patents, etc. GENERAL BELECTRIC COMIPAIY. edged tobe THE BEST. (2 Send for catalogue.
‘We also send, free of charge, a 8, is of Foreign P THE ARMSTRON . CO., Brid Ct.
ignt Laws, shoiing i cint and method of securing e New York. | 20 Atlantio Avenue ot Mot | e o O BAEIPOr ¢
countries o: e world. “ee . .. o
- i , I11. | 609 Arch 8 t... {ladetphia, P :
MUNN & Co.a.oslol]l;;i.t::s of' P;:‘:“;,ark f{’mmm%'z;o' 401.4g1 ssmt;" :gt,rv% St. p%ll:x, ﬁ‘ﬂmg' PRINTING INKSI
; ways * lanta, Ga. | 1533 : creeee n, D C- | The BOIXNTIFIO AMEBICAN is printed with CHAS.
@4 ¥ Street, Pa- ..8an Francisco, Cal. | Masonic Temple ...... . ceseienenns ver, Colo. JOHNSON & CO.8 INK, Tenth and Lombard

BRANCH OFFICES.—No. 62 lﬂ%
cific Building mear 7th Street, Washington, D, C.

All bustness outside the United States transacted by Thomson-Houston International Co., ¢ Broad St., New York

EN.
Sts., Philadelphia, and 47 Rose »t , opp. Duane, New York
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