ﬂ-c)-’ [Entered at the Pcst Office of New York, N. Y., as Second Class matter. Copyrig'hlail, 184, by Munn & Co.)
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES,
Vol LXX.-No.17. NEW YORK, APRIL 28, 1894 (83004 YEAR.

e

..__ i
) D—

L <A i 3

i

G

Ly

081§ R B 1 R )

1. Mott Haven station. 2.  Work in pxogress near Harlem bridge. 8. Completed structure. 4. Harlem bridge. 5. False work near lloth st. 6 and 7. Work of erection by means of wooden trusges. 8, The old and the new.
THE PARK AVENUE IMPROVEMENT IN NEW YORK CITY.—{See page 263.]

© 1894 SCIENTIFIC AMERICAN, INC.



258

Scievtific dmerican.

[APRIL 28, 1894.

Srientific mevican.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW YORK.

A. E. BEACH

O. D. MU NN.

TERMS

FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U. 8., Canads or Mexieo .................. 3
One copy, six months, for the U. S Canada or Mexico................ 1
One oopy,one year,to any foreign cduntry belonging to Posta) Union.
Remit J £05t3.1 Or express money order, or uibank araft or check.
MUN. CO., 361 Broadway, corner of Frauklin Street, New York.

The Scientific American Supplement

is a distinct paper from the SCTENTIFIC AMERICAN. THE SUPPLEMENT

is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMEBICAN 'l‘erms of subscription for SUPPLEMENT,
$5.00 a year, for the U. 8., Canada or Mexico. $6.00 a year to forei
countries belonging to the Postal Union. Single copies, 10 cents. Sold
¥y all newsdealers thmuﬁlv};mt the country. See prospectus, last page.

(Combined Rates. SCIENTIFIC' AMERICAN and SUPPLEMENT
will be sent for one year, to one address in U. 8., Canada or Mexico, on
receipt of seven dollars. To foreign countries within Postal Union, 1ight
dollars and Aty cents a vear.

Building Eullnon.

. THE ARCHITECTS AND BUIL.BERS EDITION OF THE SCIENTIFIC AMERI-
CANS a large and splendid illustrated periodical, issued monthly,
tainiog floor plans, dperspectlve views, and sheets 0f constructive etails,
pertaining to mo architecture. Fach number is illustrated with

beautiful plates, showing desirable dwellings, public buildings and archi-

tectura: work in great variety. To builders and all who contemplate build-
ng this work is invaluable. Hasthe largest circulation of any architec-
tural publication in the world.

Single copies 25 cents. By mail, to any part of the United States, Canada
or Mexico, $2.50 a year. To forefgn Postal Union countries, $3.00 a year.
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one
ddress, $5.00 a_year. To foreign Postal Union countries, a year.
Combined rate for BUILDING EDITION, 8 CIENTIFIC AMERICAN and SUP-

PLEMENT, $9.00 a year. To foreign Postal Union countries, $11.00 a year.

spanish Edition ot the Ncienrific American.

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the
SCIENTIFIC AMERICAN) i8 p ublished monthly, uniform in size and typo-
graphy with the SCIENTIFIC AMERICAN. Every number of La dmerca is
profusely illustrated. It is the finest sclentific, industrial trade er
i)rlnted in the 3panish langu age It circulates throughout Cuba, the West
ndies, Mexico Central and South America, Spain and Spanish posses-
sions—wherever the Spauish language is spoken. $3.00 a year, post paid to
any part of the world. Single copies 25 cents, See prospectus. .
MUNN & CO., Publishers,
361 Bmadway New York.
ostal order, express money order,

§¥ The safest way to remit is by
grzgé or bank chec,:.y Make all remit

§¥" Readers are specially rectuest.ed to notify the publishers in case of
any failure delay, or lrregularity in receipt of papers.

NEW YORK, SATURDAY APRIL 28. 1894.

Ceontents.
(Illustrated articles are marked with an asterisk.)

ces payableto order of MUNN :

CONTAGION IN MILK,

There is a strong tendency on the part of humanity
to make facts fit a theory. When a theory has been
evolved which seems ingenious and which exemplifies
what may be termed the natural unities, even the best
trained scientific minds are reluctant to acknowledge
its defects. This has gone so far that the highest ad-
vance in scientific training has for its result the incul-
cation of a willingness to abandon theories and of a
readiness to yield up preconceived ideas to facts. The
germ theory of disease was acceptedasa very beautiful
one. Soon after its general acceptance what may be
termed bacterial analysis was worked up, and the in-
vestigator had put within his power the determina-
tion of the number of germs in a substance. To
t analyze a sparkling sample of water or clear piece of
ice, and to determine with accuracy the number of
germs per cubic centimeter in the apparently pure
material, is certainly one of the trinmphs of the labora-
tory. But when to this is added the microscopic ex-
amindtion of individual organisms and their identifi-
cation as the causes of specific diseases, the way seems
open for the perfect prophylaxis of disease, or for its ex-
termination in the discovery of a substance which is
poisonous to the disease organism and harmless to the
human system.

Many mistakes and wrong assumptions have marked
the progress of bacterial investigations. Attempts
have been made to determine or rather to specify how
many germ centers per cubic centimeter are admissi-
ble in drinking water. Investigations on the germs
in ice have shown that it often contains large quan-
tities. But the sum of all the work leads to the con-
clusion that if we are on the threshold of a revolu-
tion * in sanitary practice, we certainly have not
crossed it.

One curious fact has thrown some confusion on the
matter. If alarge number of bacteria are presentin
water, @ pr¢or¢ considerations would pronounce it un-
healthy. But it may happen that these bacteria are
of a type that cannot exist in contaminated water,
and they may be the best possible pledge for its health-
fulness.
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15285 | the source of such epidemics as this.

-

. 15217

of typhoid fever have occurred recently, which appear
to be due to contaminated milk. The milkman who
supplied the milk lived in a village about three miles
distant, and lying on the other side of what is termed
the Orange Mountain. This is a hill of trap rock in-
terposing a barrier between the two localities. The
drainage of one place is effectively shut off from the
other.

A number of weeks before the disease appeared in
Montelair there were two cases of typhoid feverin the
milkman’s family. The milk meanwhile was taken
daily to Monteclair and sold to the dealer’s customers.

15286 ;| Recently typhoid fever made its appearance in Mont-

clair, and a number of deaths from this and similar
complaints were recorded, most of which were ap-

" 15215 | parently traceable to this milk—at least those affected

with typhoid fever were consumers of the milk in
question. Besides the deaths there have been a large
| number of fever cases, and of these very many oceurred
{in families using the milk. One theory holds that the
well on the milkman’s place had become infected. The
bottles in which the milk was delivered were washed
with water from this well, and the germs of contagion
it is supposed were thus introduced.

Nothing is more difficult than to accurately trace
If no one was
affected except those using the suspected article, the
case would appear a conclusive one. But it always or
nearly always appears that there are cases which
cannot be traced to the suspected source, and these
occasion at least some doubt in the matter. A large
and prosperous settlement suffers in reputation from
such occurrences, often, perhaps generally, quite un-
justly. If the trouble can be located, as it is in this
case, there is service done to the community, and the
physician and sanitarian both can feel that their pro-
fession has in a.sense achieved a triumph. The loca-
tion of a trouble is more than half the cure.

In the fevercases at Monteclair a high measure of cer-
tainty is attainable. In brief, the known typhoid cases
all occurred in individuals who had partaken of the
milk. The origin of the disease is thus fixed about as
certainly as is possible in such cases, and the outbreak
so definitely limited may be taken as a tribute to the
healthfulness of general local conditions.

At the present day, with modern house sanitation
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and with good water supply, the community seems
safe against the dreadful plagues such as described by
Boccaccio and Defoe. The fact that an outbreak such
as that at Monteclair attracts so much attention is
really the best proof of the good hygiene of modern
conditions. A little care would seem to almost insure
humanity from these dangers. Sterilization of milk is
now very extensively practiced, and is carried out in
many families.

We have in the SUPPLEMENT published several arti-
cles on the subject of sterilization of milk, an opera-
tion of the simplest deseription. It consists of exposing
the milk for forty-five minutes to the temperature of
live steam at atmospheric pressure. Bottles are conve-
niently used to contain the fluid. They should be
filled with a funnel to keep the necks free from milk,
then they should be plugged with cotton, through
whose pores it has been found that no germ can pene-
trate. They are then immersed up to the neck in cold
water, which is brought to the boiling point and main-
tained there for forty-five minutes. They are then
removed and set aside to cool. Such milk requires no
refrigerator for keeping. Before pouring it out the
plug is removed, and it may be well shaken to mix in
any cream which has risen. Steam sterilizers are often
used, but by the method deseribed any deep cooking
utensil will answer the purpose.

It certainly seems that there is no room for alarm-
ists, and that the occurrences, while sad in their
effects, are rather tributes to the healthfulness of mod-
ern conditions of life, which enable the community to
resist the visitations instead of succumbing to them at
once in larger numbers.

Sweeping with Compressed Air.

One of the most notable of the present century’s
small inventions is an air pump for cleaning purposes.
A hose pipe charged with air under fifty pounds pres-
sure to the square inch is turned upon the article or
room to be cleaned. It is used in precisely the same
way as the water and hose for washing purposes. It
is far more effective in its result than brooms, beaters
or brushes, as it searches out and penetrates every
crevice and cleft in woodwork.

This device is at present applied to cleaning cars, but
so perfect is its work that it is only a question of time
when it will come into use for other purposes. Hotels
and large buildings might be swept out and dusted in
an incredibly short space of time. Carefully managed,
this air pressure would rid the room of every particle
of dust, clean furniture, carpets and the heavierarticles
of bric-a-brac and ornaments. It would do the work
of a dozen people.

It is nowin order for some home missionary to invent
some simple device that will work an air pump and
current for household use. Its introduction would
revolutionize housekeeping and solve the heretofore
hopeless problem of clean rooms, and will keep furni-
ture covers and carpets. It would be economical, as it
would render less service necessary and would save a
large portion of the wear and tear of furnishing tex-
tiles. In houses where there is hydrant water it would
not be at all difficult to attach an air pumping appara-
tus to the kitchen or bathroom faucet and thus fur-
nish power for every floor.

Some years ago it was said that there would never
be an invention that could sweep and dust, but at the
present rate of things the problem is practically solved
by this simple and easily used device.—Chicago Dis-
paich. .
International Exhibitions of 1894,

The year 1894 will be signalized by a remarkable
series of international exhibitions. On May 5 the
Antwerp Exposition will be opened by the King of the
Belgians, and will probably prove to be the largest
and most attractive exhibition held in 1894. The
World’s Exposition at Lyons, held by the authority of
the French government, will be opened on April 28.
Great preparations have been made torender ita mag-
nificent affairr On May 1 a ‘‘Grand International Ex-
position” will be opened at Madrid. The exposition
will be held in a stately building, and most of the
European nations will participate. There will also be

'an international exposition at Vienna, the prepara-

tions for which are well under way. The San Fran-
cisco Midwinter Fair can certainly take rank as an
international exhibition on aceount of the large num-
ber of countries represented—thirty-eight in all. It is
a curious fact that after each of the great interna-
tional expositions a series of international and semi-
international fairs are held within a year or two.

Hydrocarbon Fats,

B. Haack has recently demonstrated that by heat-
ing the naphthalene hydrocarbons with sulphurie acid
and manganese peroxide—whereby ozone isgenerated
—an oxidized product is obtained which, after being
purified by distillation in vacuo, yields a refined oil con-
taining 60°8 per cent of matter directly saponifiable by
alkalies. Exposed to the air, the product loses this
power, and is also decomposed by changes of tempera-
ture.
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Planet Notes for NMay.

H. €. WILSON.

Mercury will be at superior conjunction, <. e., be-
hind the sun, May 20, at 9 h. 44 m., central time. Dur-
ing May this planet will be wholly hidden to the eye
by the glare of the sun, although it is calculated to
reach its greatest brilliancy on the 23d.

Venus will be in good position for observation about

4 o’clock in the morning during May. Her phase will |

increase from about half to two-thirds during the
month, while her brilliancy will diminish in the ratio
of 137 to 97 in the same time, because of her recession

from the earth. Venus and the waning moon will be

in conjunction May1at5h. 7 m. P. M, central time,
and again May 31, at 3 h. P. M.

Mars is also to be observed in the morning. He is
about 30° west and 14° south from Venus, in the con-
stellation Capricorn, and will move northeast into

Aquarius during May. At the end of the month he:
will be found about half way between the first magni- -

tude stars Fomalhaut (a Piscis Austrini) and Markab
(a Pegast). Mars will be in conjunction with the
moon March 28, at 2 h. 18 m., central time. Observers
in Central and South America may see the planet oc-
culted at this time.

Jupiter and Neptune will be too low in the west
during the early evening hours for any satisfactory ob-
servations during this month. The tables of the satel-
lites are therefore omitted. On Poole Bros.’ map for
this month, however, the courses of Jupiter and Nep-
tune among the stars are indicated for the six months
from April 1 to September 1.

Saturn will be in best position for observation dur-
ing May, crossing the meridian about 10 o’clock in the
first half and 9 o'clock P. M. in the latter half of the
month. The rings of Saturn are now pretty well
widened out, so that the three parts can be distin-
guished readily and the Cassini division can be fol-
lowed all the way around. The elevation of the earth
above the plane of the rings is about 12°. Saturn is in
the constellation Virgo, about 5° north of the first
magnitude star Spica, with which he is almost equal
in brightness.
occurs May 16, at 10 h. 55 m. A. M.

Uranus is also in good position for observation,
being at opposition May 3.

The four oldest of the minor planets, Ceres. Pallas,
Juno and Vesta, all happen to be in the region of sky
covered this month by Poole Bros.’ map, and their ap-
parent courses for the next six months are shown in

red upon the map. Ceres, Pallas and Vesta have
passed the best time for their observation, but,

will be bright enough to be found without much diff-
culty during the next three months. Ceres was at op-
position March 13. Its brightness will be equal to
that of a star of the7'2 magnitude April 1, 7'6 m.
May 1, 7’9 m. June 1,82m. July 1,85 m. August 1,
and 8'8 m. September 1. Pallas was at opposition Feb-
ruary 7. “Its brightness will be 7°0m. April 1, 76 m.
May.1, 8'1 m. June 1, 8'°5 m. July 1, 8'-8m. August 1, and
91 m. September 1. Vesta was at opposition March
10. Its brightness will be 65 m. April 1, 6-8m. May 1,
72 m. June 1, 75 m. July 1, 78 m. August 1 and 7°9 m.
September 1. Juno is not so favorably situated. Al-
though she comes to opposition May %, she is so far
from her perihelion, or point of nearest approach to
the sun, that she will at brightest be only of the tenth
magnitude, and will, therefore, probably not be seen
by the amateur.— Popular Astronomy.
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Photographic Notes.

How Long should Prints be Washed #—This, says
Herr Liesegang, in the Archiv, depends on the manner
of washing. He recommends the addition of a sub-
stance to the toning and fixing baths, which shall act
as an indicator. As such, eosine, in the proportion of
002 per cent, has given him the best results. He
washes until thered coloration has disappeared from
the backs of the prints.

Increasing the Sensitiveness of a Plate.—Mr. P. B.
de Laborresays that, to impart a high degree of sensi-
tiveness to a plate, in order, say, to take an instanta-
neous portrait in the studio, it should be immersed for
a minute or two in the following solution :

Bichromate of potassinm... ...ceee. cevnvrieniinn enn
Distilled water

2 parts.
100

This is said to make the plate more sensitive, and it
should then be exposed, without washing, and while
still wet.

Blood-Red Tones on Bromide Prints. — According
to the Paris Photographe, such tones are obtained in
the following way: The print, after being fixed and

washed, is immersed in a flfteen per cent solution of ;
The elimination of the excess of :

bichloride of copper.
copper salt having then been removed by careful
washing, the print is placed for several seconds in a
solution of ferrocyanide of - potassium (strength not
stated), is again thoroughly washed, and then once
more passed through a solution of cupric chloride,
when the red image is immediately seen to appear.
Washing Albumen Prints. - In the first number of

A conjunction of the moon and Saturn :

Das Atelier des Photographen, which is under the
editorship of Dr. Miethe, the latter discusses the ex-
periments of Messrs. Grundy and Haddon on the
amounts of silver and sulphur left in albumenrized
prints at different stages of washing. These he sum-
marizes as follows : 1, ten minutes’ washing eliminates
all soluble matter ; 2, further washing extracts no more
sulphur or silver, supposing that all the free silver salt
of the print has been converted into the soluble silver
hyposulphite. To assure the latter condition, the
author recommends fixation in a first hypo bath (forty :
“to fifty grammes of salt in 400 or 500 c. ¢. of water per,
. sheet), to wash for ten minutes in running water. and
‘then place the prints in a second hypo bath (six to ten
grammes of hypo in 150 . c. of water, per sheet), leave
in for at least eight minutes, and finally wash in run-
ning water for from ten to fifteen minutes. i
! Urantum Toning of Platinum Prints.—A writer in !
the Photographic Gazette recommends the prints to be
made by the cold-bath process, an addition to the de-;
: veloper being made of ten to twenty per cent of a four

per cent solution of bichlorid= of mercury. This gives

a brown image to start with. After fixing with HCI

and washing, the following toning bath is applied :

Uranium nitrate, 5 parts ; potassium ferridcyanide, 1!
part; .acetic acid, 30 parts; water, 500 parts. The.
print at first takes a sepia tone, which by prolonga-:
' tion of immersion changes to red. The tone may be:
arrested at any stage. After toning treat the prints
with a solution acidified with acetic acid.

Photo.-Dermatology.—Dr. E. Schiff, of Vienna, has
been applying photography to the study of the human
skin, and, by the aid of a small incandescent lamp and
a metallic reflector, has been able to project on that
part of the epidermis undergoing examination a light
so strong that by the use of very rapid plates all the1
details of the texture of the skin, and such small:
markings as are ordinarily non-apparent and are occa- -
sionally present, were obtained. The enlarged posi-
tives on matt paper are carefully colored, and the re-
sults are s&id to be of great interest to dermatologists.

ety

The Human Hair Industry in Paris,

| From an industrial and artistic point of view, says
"the Annales Industrielles, Paris is the center of the fine:
:manufacture of prepared human hair. Of course the
reference here is to woman’s hair, for man’s hair is
worthless for any industrial purpose. Aside from the
houses that manufacture exclusively for the export
trade, the city numbers about 2.000 hair dressers and
5,000 workmen, about half of whom are engaged in the
manufacture properly so called.

The source of supply of the hair may be divided into
three categories. The hair of the: first category is fur-
nished by foreign countries, India and China being the
largest suppliers. This hair is exclusively black and
gray, and comes in bozxes, carefully packed. In ad-
dition to these countries, Italy, Spain, Germany, and
Russia supply small quantities. The hair from India
and China undergoes quite a lengthy preparation. It
is first matched, sorted, and combed and then immersed
in a solution of soft soap and earbonate of soda, in order
to scourit. Upon coming from this bath, it is united
root end to root end and formed into locks that are
tied near the roots. It afterward remains torenderthe
hair thin and flexible. To this effect, it is first placed
in earthen pans filled with chlorureted water and water
mixed with hydrochloric acid, which renders it thin:
and decolorizes it. Then it is immersed in a solution
of soft soap and chlorate of potash. in order to render
it less brittle. Finally, a definitive color and shade are
given it.

A light or blond shade is obtained with oxygenated
water or a saturated solution of carbonate of potash.
To dye it blaeck, it is boiled for a few hours in a bath ;
prepared with a decoction of nutgalls or Campeachy
wood, in which sulphate of iron is dissolved and into
which a little sumac is put, in order to give it a luster
and remove the bluish tint peculiar to the hair of the
dead. Finally, it is bleached by immersing it several ;
times in baths of oxygenated water to which a few!
drops of ammonia have been added.

Thus prepared, the Chinese or Hindoo hair is sotd to
the hair dressers, who work it to their fancy, and after-
ward sell it at more or less moderate prices.

The finest hair, forming the second category, is that
of France, and comprises a variety of shades exceeding
a hundred.

The most beautiful is furnished by Limousin, Brit-
tany, Normandy, and Beauce. Some lots are derived
from young ladies’ boarding schools and from con-
vents. All of this is collected by traveling men called
¢ cutters,” who make their circuit along toward spring
and visit the villages to gather their crop.

In some localities of Brittany and Auvergne, on cer-
tain market days, the damsels who desire to sell their
head of hair get up on a cask, undo their hair and
allow it to fall over their shoulders. An. auction soon
begins and every lot, as soon as cut, is delivered to the
highest bidder for spot cash.

This product does not pass into the bath, but is sim-
ply combed and then scoured with buckwheat flour.

derived from the sorting of combings collected by rag-
pickers, who stuff it into bags just as they find it, soiled
by dust, felted by water, and adhering to the sweepings
of houses, and sell it to small manufacturers, who un-
dertake to utilize it.

Five operations are necessary in order to make a pre-
sentable commercial product of this refuse. They
are : (1) cleaning by means of sawdust; (2) slow and
careful combing upon cards; (8) equalizing, which,
starting from the principle that a hair is aconicaltube,
consists in rolling the hairs between the two hands in
order to make start from themassthosethatare * head
to point” in order to arrange them ‘ head to head;”
(4) classification, by which the hair is separated into
three lengths, for ‘‘switches” and plaits for women
and wigs for men; (5) sorting, a manipulation requir-
ing great patience, and consisting in dividing the hair
into seven shades and three sizes, that is to say into
twenty-one fractions.

If it were not for the rag-picker this industry would
not exist. He sells his gatherings to middlemen, who
in turn sell them to the small manufacturers at a pro-
fit of tifty per cent.

A sensible difference is made in the trade between
the hair derived from living persons and that taken
from the dead. The latter becomes easier to break,
and can be neither curled nor rolled in shape. Thisis
what makes the Chinese and Indian consignments
generally considered as greatly inferior, such hair be-
ing almost all taken from patients that have died in
the hospitals. Moreover, the workmen who scour such
hair are very often afflicted with chronic affections, due
to the irritation of the nasal mucous membrane
through the deposit of hair dust thereon, and have
almost always a husky and clouded voice by reason of
the deposit of such dust upon the tonsils and larynx.
Again, they are exposed to the contagious diseases to
which the owners of the hair succumbed. They con-
tract these infallibly, even, if they happen to wound
themsel ves with the combing cards.

— e el
Fine California Marble,

Near the base of the Inyo Mountains, in Owens Val-
ley, California, near the lake of the same name, lie
what are, perhaps, the largest and most wonderful de-
posits of marble that have been as yet discovered. It
is impossible to describe truthfully these vast deposits
of beautifully colored stone.

There is white, black, blue, and yellow in pure col-
ors, purple veined, black' and gold, making a grand
variety of colored marbles, very beautiful for interior
decorations. The white marble is perfectly clear, the
grain is fine, very compact, and will stand great pres-
sure; it is a pure dolomite, therefore, and will take on
and retain a very fine polish. The first two stories of
the Mills building in San Francisco, as well as a greater
part of the interior finish of the same, are done in this
material. The main entrance to the building shows
what may be done in the way of relief with the white
marble. The black is almost identical with the Bel-
giumn black marble; it is very difficult to distinguish
one from the other when polished. The yellow mar-
bles vary from a delicate cream to a dark mottled
orange. There are veins of deeper yellow, with fern-
like markings similar to moss agate, and it is particu-
larly adapted for furniture and interior decorations.—
Inyo Index.

An Iron Railway Tunnel,

The completion of one of the largest railway iron
tunnelsin Great Britain at Glasgow—the Mound North
tunnel on the North British line—is noted in Z'ransport.
The mound is a large artificial earthen embankment
made across the bed of the old Nor’ lock, and carrying
the national gallery and one of the main thoroughfares
between the old and new towns, and the work has
therefore had to be carried out with great care. At
the beginning of the tunneling operations a slight
‘‘movement ” took place at the national gallery, and
cracking was observable here and there throughout the
building ; but nothing very serious occurred. The new
tunnel is in effect a huge cast iron tube 17 ft. 6 in. in
diameter, composed of segments 4 ft. longby 18in. in
breadth, bolted together through flanges 7in. deep and
1% in. thick. In cutting the tunnel the shield system
was adopted ; the average rate of progress per day be-
ing one foot nine inches. The appliances used in the
construction of this work will now be removed to the
south sideof the existing tunnel, where a second single-
line tunnel in connection with the Waverley Station
improvements is also being pierced.

atllie—t Al et

Cost of Food in Different Countries.

According to some recent statistics on the cost of
living, an Englishman spends, on an average, $48 a
year for food; a Frenchman, $47; a German, $42; a
Spaniard, $33; an Italian, $24; and a Russian, $23. Of
meat the Englishman eats 109 pounds a year; the
Frenchman, 87; the German, 64; the Italian, 36; and
the Russian, 51. Of bread the Englishman consumes
380 pounds; the Frenchman, 540; the German 560; the

Finally, the third category comprises hair (which, it
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Spaniard, 480; the Italian, 400; and the Russian, 63
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A GRADER AND AMALGAMATOR FOR SEPARATING
PRECIOUS METALS,

This machine operates mechanically to separate the
gold from the tailings. It consists of a gyrating box
connected with a stocksupply, and containing gradu
ated sieves, the upper sieves inclined downwardly and
the lower sieves inclined upwardly to their outlets.
The improvement has been patented by Mr. John A.
Armbruster, of No. 66 North Canal Street, Chicago,
Ill. The top plate of the box is connected by suspend-
ing rods having at their upper ends ball and socket
joints, with a ceiling or other suitable support, and at
the bottom of the box is a suitable mechanism for
imparting to it a gyrating motion. On one end
of the box is a flexible inlet connected with a shoe
leading from the stamp mill, and by means of which
the stock, with a considerable quantity of water, is
supplied to the box. Arranged in the box are gradu-
ated sieves, the larger and coarser of which, at the
top, are inclined downwardly, while the lower and
finer sieves are inclined upwardly toward individual
discharge outlets connected at their lower ends with

ARMBRUSTER'S GRADER AND AMALGAMATOR.

flexible outlet chutes, discharging tailings on the
ground or floor. Below the lowest sieve is a receiving
chamber, with an outlet for carrying off surplus water,
and in its bottom are recesses, or grooves, containing
mercury, to readily take up the gold passing down into
this coamber. On the sides of each of the screens are
arranged hook-like projections, as shown in the small
figure, which serve to throw the material toward the
middle of the screen as long as the machine is in mo-
tion. The larger tailings, as the stock is discharged
into the box with water, have a tendency to roll down
the inclined upper sieves toward their respective dis-
charge outlets, the materal, as it passes through the
successive sieves,remaining longer on the lower and
finer sieves, to completely separate the tailings from
the valuable stock. The valuable stock which passes
through the fine meshes of the lower sieve is readily
taken up by the mercury in the pockets, the amalga-
mated material being from time to time removed for
further treatment.

A MEDIEVAL IRONCLAD,
‘When writing on ‘“A Man of War of 1893,” in The

Graphic of February 10, Commander C. N. Robinson,

' especially on the river.

R. N., mentioned the fact that an armored vessel was
constructed in the sixteenth century, thus proving
that the idea of protected ships is by no means an
absolutely new one. This early ironclad was built in
the year 1585 by a shipwright of Antwerp during the
wars with the Spaniards. The greater part of the
Netherlands had come into the possession of the house
of Hapsburg by the marriage of Maximilian of Austria
to Mary, daughter of Duke Charles the Bold, in 1477, bat
under Charles V. the sovereignty was extended until it
embraced all the reventeen Belgian and Batavian pro-
vinces. When the Lowlands passed to the Spanish
crown the principles of the Reformation had spread
among the Lowlands, and on the establishment of the
Inquisition there in the middle of the sixteenth cen-
tury disturbances broke out in the provinces, and
great cruelties were committed by the Spaniards.
Antwerp, which in those days was a margraviate, suf-
fered greatly. It was pillaged by the Spanish soldiery
iu 1574, and was again besieged in the regency of
Alexander of Parma, being taken in 1585. In the sum-
mer of that year it was closely invested by land and
water, and the people of Antwerp made many gallant
efforts to break through the line of the besiegers,
For this purpose they built a
craft of unusual size, with a flat bottom, and armed its
sides with iron plates fastened into great beams of wood.
The idea was to make not so much a ship as a float-
ing castle, impregnable to the artillery and missiles of
those days, which should crush all opposition. It con-
tained a great number of men, some of whom were
placed like sharpshooters in the tops of the masts, and
the rest protected by the bulwarks. The men of Ant-
werp were so confident of the success of their new in-
vention that they called it Finis Belli, feeling sure that
by its means they would be able to raise the siege and
put an end to the war. Unfortunately for the brave
burghers of Antwerp, this early ironclad proved a dis-
astrous failure. It was launched upon the Scheldt,
and taken across the flooded country by means of a
canal cut from the river ; but it proved very unhandy,
and after a short career got stuck upon a bank. This un-
timely end of the great vessel from which so much was
hoped was a source of much delight and derision to the
Spaniards, who nicknamed the monster Caranja-
maula, which signifies bogey, while the men of Ant-
werp altered its name from Finis Belli to Perditee Ex-
pense, or ‘‘ Money thrown away.” The crew then de-
serted the ship, and the Spaniards, after a naval bat-
tle, which took place in the flooded country, and re-
sulted in the defeat of the Netherlander, took posses-
sion of the naval monster. as they called it, though
they feared that, like the Trojan horse, it had been
left in their hands from some evil purpose. However,
finding that it was really deserted, they seized it, light-
ened it, and then towed it off and got it back into the
river Scheldt. It was then taken in triumph to the
camp of Alexander of Parma, where it became one of
the sights of the time; and the Spaniards, accepting
the omen of its original name, took it as a sign that
the war was finished. And, indeed, it proved to be
the last effort of the gallant people of Antwerp, for
the city was taken on August 17, 1585 and so the first
ironclad on record came to an unfortunate end. We
are indebted to Mr. J. Coryton for the loan of the
volume, ‘‘ De Leone Belgico, 1588,” from which our en-
graving is taken.—The Graphic, London.

AN IMPROVED CAR FENDER.

This is an efficient and simple safety device to be
used at the front ends of electric and cable cars, to

THE FIRST IRONCLAD, 1585.
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prevent persons being run over by the cars. It has
been patented by Mr. Benjamin Tranter, of No. 533
Park Avenue, Brooklyn, N. Y. From hangers at the
front of the car is suspended a frame designed tobe
moved in and out at the car end, the front end of the
frame resting on small wheels which run on the track,
while at the lower ends of the suspension rods are
rollers against which the side bars of the frame move
without friction. The rear ends of these side bars are
pivotally connected to swinging hangers on a trans-

TRANTER’S CAR FENDER.

verse shaft beneath the car floor, and on this shaft isa
crank, connected with a forwardly extending pitman
pivoted to the lower end of a bent lever whose upper
end forms a handle in front of the dashboard. The
lever is fulerumed in lugs on the front of the dash-
board, and the front end of the pitinan has several
holes, so that it may be easily adjusted in relation to
the lever. The transverse portion of the fender frame
at the front is bent downward toward the track, and
may have a rubber or leather covering, and to this
portion is secured the front end of the netting, whose
rear end is attached to a cross bar of the frame ar-
ranged a little below the car floor. The drawing shows
in full lines the fender extended as when a pergon is
likely to be run down, but when not in use as a safety
fender, the upper end of the lever is thrown forward,
as indicated by the dotted lines, swinging back the
fender frame beneath the car, and causing its ftont
portion to be drawn up slightly, so that the forward
wheels are lifted- off the track, in which position the
fender is usually carried. The diagonal side braces,
extending upward at opposite sides of the fender, may
be employed or not as desired, the upper ends of these
braces moving upward in slide boxes on vertical rods
at the sides of the dashboard as the fender is with-
drawn to its rear position.

AN AIR BRAKE STOP COCK.
This is a cock of simple construction, arranged to
apply the brakes when the cock is shut off and retain

L

O'LEARY’S TRAIN PIPE STOF COCK.

part of the air pressure in the train pipe, or prevent its
reduction to zero, to aid in the release of the brakes
when the cock is again opened. The improvement

‘has been patented by Mr. Joseph O’Leary, of No. 228

Towa Avenue, Memphis, Tenn. The cock has the
usual casing, connected at its rear end with the train
pipe and at its forward end with the coupling
hose leading to the car ahead. Within the casing,
as shown in the sectional view, turns the usual plug
with a main opening connecting the train pipe with
the coupling hose, and into this main opening leads a
port adapted tg connect the opening with the train
pipe at the time the plug is given a quarter turn by
means of the handle. When this turn is given to the
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plug, the main opening cats.off the train pipeand
coupling hose, and at the same time moves the port in
register with the coupling hose, the main opening then
standing with one end in register with an outlet pipe
in one side of the casing. This outlet pipe connects
with the interior of an auxiliary valve casing in which
is a valve seat adapted to be closed by a valve held to
its seat by a spring. The stem of the valveslides in a
screw screwing in the casing and supporting its cap,
the lower end of the spring also resting on an internal
flange of the screw, while the other end of the spring
presses against the under side of the valve to hold it
normally to its seat. In the auxiliary casing isanout-
let leading to the outer air, through which
air passeswhen the auxiliary valve is opened,
by which air is released from the train pipe,
sn that the brakes are avwplied in the usual
manner. When sufficient reduction of air
has taken place in the train pipe to equalize
the pressure of the spring in the auxiliary
valve the latter again closes, retaining a cer-
tain amount of air pressure in the train pipe
after the brakes have been applied, assisting
in the release of the brakes when the stop
cock is again opened.
_—— -
THOMAS' CAR FENDER.

.The recent extensive introduction of pow-
er-driven street cars in cities has made im-
peratively mecessary some means for protect-
ing foot passengers from danger of being run
over. The carfender illustrated constitutes
an appliance which provides a catch net
with a frame, which bends inward as a
heavy body falls into it, forming an effectual
receiver. Our cutshows the fender in actual
operation. The fender is preferably secured
to the grip frame in the case of cable roads or
to a supplemental frame carried by the axles on other
cars. The striking bar at the front lower edge may be
covered by padding. The net, with its flexible frame,
18 held in position on a diagonal plane by wire helical
springs. The thrust of the padded striking bar is re-
ceived by the fixed frame. Then, as a person is struck,
he inevitably falls toward the car and drops upon the
net. This at once yields, the side members of the
frame bend, the springs stretch, and the net forms a
purse or bag, securely holding the person and protect-
ing him froam further injury, such as might be incurred
by rolling off were the net inflexible.

The inventor, Mr. Charles F. Thomas, Buckeystown,
M., may be addressed for further particulars.

A FUNERAL ON TH.'E RIVER SPREE,

About fifty miles south of Berlin, in the Spreewalde,
on the borders of Bohemia, funerals on the ice are of
no uncommon occurrence. Here, says the Graphic, is.
one of the few districts still inhabited by the Wends,
a branch of the Slaviec population of Lusitania, who
yet retain their distinet language, costume, and
national characteristics. The numerous ramifications
in which the Spree pene-
trates the woods and for-
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shorten the. operation. -In faect, quite a number of
skeletons may in that way be made in a single evening.

-+

The Emotions of Animals, )

. Dr. Gibier has reported sowe valuable observations
upon the physio'ogical influence of the emotions in
animals. The observationsgo to establish, as foreseen,
that .these effects of the emotionsare identical with
those of similar emotions in man. None the less is the
demonstrative proof of this forecast both valuable and
important. Its special importance is that in studies
upon the lower animals, prosecuted with a view to
ameliorating the condition of man, allowance must

m T =0 |

THOMAS’

CAR FENDER.

henceforth be made by all observers for moral effects.
It seems that Pasteur, enlightened by the quickness
of his sympathy with animals, has always made this
allowance; but it is doubtful if all of his disciples have
doneso. Or, rather, it is not doubtful that often they
havenot. The evidence now adduced by Dr. Gibier
being of a sort that appeals to their understanding,
will avert one source of error that might vitiate their
conclusions.

Darwin investigated the expression of the emotions
in man and animals, demonstrating that similar im-
pulses affected identical nerves, producing identical
visible muscular phenomena. Dr. Gibier's demonstra-
tion merely extends the area of these observations,
showing that those secondary effects recognized as
morbid or disease effects are also identical in the dif-
ferent animal orders. Sir John Lubbock has added
systematically to the immemorial observations that es-
tablish the reasoning faculty as existing in the lower
orders. In all of these there is nothing essentially
new. Onthe contrary, the substance of it all is old as
the human record itself. Man has always, at least
from his earliest records, recognized the essential kin-
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of his day, he found it needful to impute to man a fac-
ulty or quality apart and additional tothose shared with
him by his “poor consins” of the animal, creation.
Hence the words addressed by him to the Thessalo-
nians, speaking of man as possessed of a threefold
nature—spirit, soul, and body, the English words as-
signed as equivalents to those he used. *Spirit,”
here, is held to express an immortal nature capable of
conceiving what is ealled an ‘‘abstract” right and
wrong and God. “Soul” as here used means, according
to the Rev. Lyman Abbott and the Rev. J. T. Conant,
D.D., the lower or animal nature which man has in
common with those whom he calls the brutes.

During his dark ages, European man lost
sight of these earlier metaphysical distinc-
tions, as he lost all other higher insight. In
such an age, his natural vision closed to
the natural facts plainly visible at one end
of the human scale, to the savage in direct
contact with nature, and no less plain at the
other end to the enlightened mind, whether
this repose on the observations of a pagan
Pliny or the minuter researches of a Darwin,
a Lubbock, a Pasteur, and a Gibier. Yet
the attitude is that of ignorance merely,
not of any dogmatic teaching, for the kinship
is equally clear to a Paul, learned after the
learning of the Greeks, and to an Abbott,
learned after the learning of eighteen cen-
turies later. The last, to express the facts
of intelligence as common to man and ani- _
mals, adheres to the English word assigned
to this use by the translators of the Greek
Scripture, ‘‘sonl.” To designate a different
set of concepts, of attributes which both as-.
sign to man to the exclusion of all other
animal orders, Dr. Abbott equally adheres
to the translators, and uses theword *‘spirit.”

The distinction is one essential to all intelligent ex-
pression on the subject, since its function is to dis-
crilninate the domains of verifiable and unverifiable
knowledge. Unless this distinction be maintained in
thought and speech, all converse on perhaps the high-
est and most interesting subject to which the human
understanding can devoteitself is reduced to vain bab-
ble of words.—N. Y. Sun.

The Steffens Process,

Many have inquired as to the object and operation
of the Steffens process to be put in at the sugar factory
here next summer. James G. Oxnard and N. R. Cott-
man have courteously furnished us with the following
description, which will prove interesting :

Steffens’ ** Auscheidung ” (extraction) process is a pro-
cess patented by Mr. Carl Steffens for the purpose of
extracting the sugar remaining in the molasses after
the ordinary process now in use.

It consists in mixing fine powdered lime with the
molasses in such quantities and under such conditions
of temperature as will effecta chemical combination

between the sugar and the lime by which a saccharate
of lime i¢ formed. This

ests of this country before
reaching Berlin are in the
winter securely frozen
over, when they take the
placeof roads, and areused
as such even for funeral
processions. Every one is,
of course, perfectly at
home on skates.” So the

young men, skating, take
the ropes attached to the
sleigh on which the coffin
is borne, the old men, wo-
men, gnd children follow,
skating, behind. The
skates used are old-fash-
ioned in character, tied
with string. The men
wear black coats and hats
on such occasions, but the
women vary their gostume
with white hoods, scarfs,
and aprons.
— s G
.Skeleton Leaves,
E. D. Bartlett, in the
Optical Magic Lantern

saccharate of lime precipi-
tates from the solution in a
solid form, and is recover-
ed by passing the mixture
through filter presses, the
saccharate of lime remain-
ing as a solid and the im-
purities of the molasses
running off in a liquid
forrn. This saccharate of
lime is then dissolved in
water or the beet juice and
- treated with carbonic acid
gas, C 0. The carbonic
acid gas breaks up the
chemical combination be-
tween the lime and the
sugar, forming a carbonate
of lime, which precipitates
as a solid and liberates the
sugar, which goes into
solution. This mixture is
again passed through the
filter presses the earbonate
of lime being caught in the
presses, and the sugar, in
the form of a solution,
running off.

Journal, reminds us of
baving in the long, long
ago employed with much
success skeleton leaves as )
lantern slides. The lantern i lsnow much more than
then used for educational purposes, and a set of skele- |
ton leaves would form a valuableaddition to an educa-
tional collection of slides. Mr. Bartlett recominends

taking the green leaf from the tree, soaking it in rain’

water in a warm place till fermentation has destroyed
the soft parts, and washing by a gentle stream of
water till the fibrous network is clean. Heating in
a suitable solution of caustic soda will very much

BOHEMIA—A FUNERAL PROCESSION ON THE ICE

"'ship between himself and the rest of the animal king-
dom. Indeed, the less sophisticated his own mind by
his advance in civilization, the more distinct and frank
is this recognition.

The knowledge, it appears, is lost only bya. race that
lapses from civilization to barbarisin, carrying with it
the sophistication of the higher state without recover-
ing its clarity of vision. Thus when the Apostle Paul
had to enforce spiritual truths on the acute generatiop,
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By this means we see we
‘have first separated the
sugar in the molasses from
its impurities by combin-
ing it with the lime, then separated it from the lime by
means of carbonic acid gas, giving us a comparatively
pure sugar solution, from which we are enabled to ex-
tract the sugar by means of the vacuum pan and cen-
trifugal machine. The molasses, while lime is being
added to it in small quantities, has to be in iron vessels
surrounded by cold water, as the chemical combination
will only take place when it is at a very low temper-
ature.—Chino Champw'n
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Jamaiea Ginger,

Hidden away in alittle official journal issned by the
Jamaican government, which is probably seen by few
but botanists, there is some interesting information
about one of the chief export articles of the island—
ginger. The Jamaican government has been some-
what troubled about the irregularity of the prices
realized by this drug, and bas set its tax collectors to
inquire why the average price cf the rhizome from the
Manchester parish should be 16s. 8d. and that of the
Westmoreland parish 60s. per cwt. The answers are
generally that the want of care in the curing of the
root is responsible for the low rates realized by much
of the product. The green ginger, after scraping,
should be kept from moisture, and daily exposed to the
sun until it is perfectly hard: but these precautions
are often neglected, the drug being dried while still im-
mature, and put awaydamp into hags. Ratoon ginger
isgenerally mildewed becauseit is harvested early in the
season, when there is not yet enough constant sunshine
available to enable the rhizome to be cured properly.
The sharp, thin, narrow-bladed knives used for scrap-
ing—or, rather, paring—and peeling the ginger are
specially imported for that purpose, and are known as
ginger knives. When the rhizome has been scraped
and peeled it is washed once or twice, and then dried
on mats. In the Manchester district two varieties of
ginger are grown—viz., yellow and blue—the former
being the better grade. The name of ‘“ratoon?”
ginger, which often puzzles dealers in this country, is
applied to the root produced from the same piece of
land after the first year’s harvest has been garnered.
These pieces of ginger (ratoons) left in the ground after
the harvest are again dug up, season after season,
until their market valuefalls below 16s. per ewt. locally,
when they are no longer remunerative. The use of
lime juice in washing ginger is condemned, as it is said
invaribly to cause mildew. An expert in ginger culture
deseribes the industry as a curse to the island, which
should be abandoned—the sooner the better. Virgin
soil is in constant demand for ginger growing, but the
exhausting effects of the crop on the soil and the
wholesale destruction of valuable timber in forest land
(fire being the only agent for cleaning up) can only be
realized by visiting growing districts and observing
the dried-up streams, the clearance by fire of thousands
of pounds’ worth of timber, and the impoverished soil,
which will only grow ferns afterward. A howling
wilderness marks the progress of ginger culture in
every direction and £20 worth of ginger is the outcome
of ten times the value of other material destroyed.—
Chemist and Druggist.

—_— - ——
A METALLIC S8EAL FOR ENVELOPES, ETC.

The device shown in the illustration affords an ef-
fective locking means whereby the contents of an en-
velope and the stamp may be so secured to the en-
velope that the latter cannot be opened or thecontents
tampered with without injury thereto. It has been
patented by Mr. George F. Lemmon, of No. 32 N.
Cleveland Avenue, Canton, Ohio. Fig. 1 shows the
application of the improvement, and Fig. 2 one of the
fastening plates, Fig. 3 representing another form of
such plates, which are preferably made of aluminum
or some light metal. Each plate has a seriesof prongs
struck up and bent in reverse directions, the prongs
at:the outer edges projecting downward and an inner

LEMMON'S FASTENER FOR ENVELOPES, ETC.

series projecting upward, whilé there are grooves in-
side of each series of prongs. The prongs preferably
have serrated edges, and the plates are usually em-
ployed in sets or pairs, two plates being clamped to-
gether, but having their prongs and grooves so ar-
ranged as to be alternately disposed when laid to-
gether. The inner plate is first secured by its prongs
to the letter, and the latter with the outer prongs pro-
jecting is inserted in the envelope, to the rear side of
which the prongs are clamped. The flap is then folded
down, the other plate laid over the folded edge and in
register with the inner plate, the stamp forced over
the center outwardly projecting prongs, and the whole
compactly pressed together in any suitable handpress.
The plates thus used do not mar the face of the en-
velope, and the use of sealing wax, gum, etc., may be
dispensed with.

BURNHAM'S 13 INCH DRILL PRESS, .

Prominent among the many strong features of this
excellent drill, which is made by the George Burnham
Company, of Worcester, Mass., is the center shaft in-
dependent of and belting to the base of the drill, do-
ing away with all jar or shaking caused by uneven-
ness in the belt. This system imparts a perfectly
steady motion to the spindle, and the belts being long,
give great power while running quite loose. The ten-
sion of the belt is never on the spindle. The table
can be brought to desired position by the screw, as
shown in cut. The screw is No. 3, double thread, and

18 INCH DRILL PRESS.

gives a rapid motion to the table, which is free to
swing either way. A bell center is provided for center
drilling and reaming. The capacityand dimensions are
as follows : Will drill a 3¢ inch hole to the center of a 13
inch circle, 414 inches deep, without moving the table.
Greatest distance from spindle to table, 36 inches.
Table is 1134 inches in diameter. The drill has steel
rack and pinion. The spindle i8 made of the best
crucible steel and is reamed with Morse taper No. 1.
Spindle is counter-balanced with a coiled spring which
can be adjusted. to any degree of sensitiveness. The
column, which is 414 inches in diameter, has a center
line the entire length, and a pointer on the table arm
will bring the center of the table exactly under center
of spindle. They also manufacture a two spindle
drill having two heads 10 inches apart, the size of the
table being 12X22 inches; and a three spindle drill
with three separate heads 10 inches apart. The two
outer spindles will drill to the center of a 22 inch
circle and the middle one to the center of a 13 inch

gtreet. As far as can be judged by one who possesses
this former sort of memory in veryfeeble degree, it is
dependent upon a process, somewhat akin to photo-
graphy, by which the details of objects presented to
either the physical or the mental eye are fixed in out-
line upon the sensorium. Recollection consists in turn-
ing the mental gaze upon the photograph thus record-
ed. It is said of a certain artist, famous as an illus-
tratorof books, that after driving through a park he
could at will picture to himself the grouping and indi-
vidual outlines of the trees which he had passed. The
writer knows a little boy who, when about five years
of age, would draw from meniory a picture of a railway
locomotive with details of outline which’ would be
doubted by his elders until investigation proved that
they represented minor portions of the engine. Other
instances of the development of this ‘‘ photographic”
memory pari passu with the earliest unfoldings of a
child’s perceptive powers will oceur to the observant
reader.

The second form of memory may be termed *‘ logical.”
It appears less brilliant to the casual looker-on. It is
apparently developed later; not because it is not. like
the other, inborn in the structure of the mind, but be-
cause the reasoning faculty is developed more slowly
than physical sight. Compared with ‘‘photographic
memory, it has color, which sometimes obscures detail
of outline. The possessor of “logical” memory places
little value upon naked facts or figures, but appropri-
ates such as have important bearings, which can be per-
ceived, upon other facts of known value. In moments
of leisure his mind is engaged, not in roving at random
over the impressions of the past, but rather in working
out the relations between certain isolated things observ-
ed and deducing conclusions from these relations.
These abstract processes of thought make him inatten-
tive to many details in his present surroundings which
would be impressed upon a * photographic” memory.
As reflection is a higher faculty than observation. so
the ‘‘logical” must be superior to the ‘photographic”
memory. This becomes evident also if we compare the
man of “logical” memory, who has well founded opin-
ions of his own, with the man of ‘ photographic” mem-
ory who can give only the opinions of other persons,
or the mature historian with the small-talk conversa-
tionist,

Both varieties of memory should be cultivated, for
the best memory is that in which both are present in
due proportion ; but the average mind doés not, in 'its
original constitution, embrace both in equal degree.
It is obviously unfair to punish the school child who
possesses a well developed ‘logical ” memory becatse
he has not equal ‘‘ photographic” perceptions; and it
is unjust to brand the man of * logical” memory, who
offers fine reasoning powers and stores of well-ordered
facts of value, as one who has ‘‘a miserable memory,”
simply because he occasionally overlooks unimportant
details.—XN. Y. Med. Jour.

IMPROVED TEA AND COFFEE STRAINER.

The simple little device shown in the illustration
has many points to recommend it, and its usefulness
cannot fail to be recognized ata glance. It is attached
to the spout of a tea or coffee pot by simply pressing

circle. The table is 1282 inches.

Two Kinds of Memory.

From careful observation and deliberate reflection
upon the facts observed, the writer is convinced that
there are at least two radically differgnt forms of
memory, neither of which is convertible by effort or
education into the other; and that these forms of
memory are seldom present in like degree in the same
individual, one form in fact being often very feebly
marked where the other is unusually prominent. In
the early years of school life the child awakens to the
fact that some members of his class have great facility
for learning by rote; yet experience shows that these
'members are often distanced in the final examinations
by compejitors whose power of learning by rote is very
slight ; and still greater experience will often prove
that these pupils of ‘‘rote” memory do not become
the most useful or successful citizens. E very medical
school, perhaps, boasts its professor whose ‘‘ wonderful
memory " enables him to roll out great strings of com-
plicated therapeutical formuleorto tell with a flourish
on what side of a particular page and how far down
its column a statement quoted is to be found. Yet
this professor is very probably inferior in breadth of
thoughtand in originality of practice tosome colleague
who ocecasionally in lecturing forgets even simple for-
mule and confesses that names of authorities often
slip his memory most unexpectedly.

It has been the fashion among educators, and with
the public as well, to honor greatly the former sort of
memory, giving prizes to the pupil who can learn by
rote with the greatest facility. In fact, the histories
and geographies of thirty years ago seemed to be
specially constructed for showing off the merits of this
form of memory. Even now the public feel a grudge
toward the man who does not recognize the casual
acquaintance of a week ago when he passes him on the
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the thumb pieces together, and can be readily adjusted
upon a spout of any size. Itdoesnot drip to soil the
linen, and its sieves are easily removed for cleaning.
The clamp for coffee or pitcher nose spout is a slight
variation from the one shown in the illustration, and
these novelties have been patented. 'I‘bey are manu-

IMPROVED TEA AND COFFEE STRAINER.

factured by the Standard Strainer Company, No. 36
Maiden Lane, New York City, in nickel and silver
plate and in solid silver.

The Pasteur Institute.

The annals of the Pasteur Institute for the year
1893 have just been published. They show that last

-

fyear 1,648 persons were treated for hydrophobia, and

that only six of them died of that disease. Of the
number mentioned, there were 1,470 French people
and 178 foreigners. Among the foreigners were 43
Spaniards, 35 Greeks, 23 English, 22 Belgians, 18
Egyptians, 14 British subjects from India, 9 Swiss, 9
Dutch, and 6 Portuguese. Since M. Pasteur com-
menced to practice his inoculations against hydro-

phobia 14,430 persons have been treated by his method.
and 72 have died of the disease.
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THE PARK AVENUE IMPROVEMENT IN NEW
*YORK CITY.

The Grand Central Depot, at the corner of Fourth
Avenue and Forty-second Street, in this city, is the
main railway terminus on Manhattan Island. It is
reached by four tracks on the line of Fourth Avenue,
running south from the Harlem River. The tracks
start from the street level at the Grand Central Depot,
the entire region about the depot being given up to
the track yard, round-houses and other structures ap-
pertaining to the railroad service. A few blocks above
Forty-second Street the streets crossing Fourth Avenue
are provided with bridges, but for a space of several
blocks Fourth Avenue cannot be crossed. At about
Forty-ninth Street the tracks begin to be depressed,
and up to Ninety-eighth Street they run virtually in
a tunnel, over two miles long. This leaves the street
above unincumbered. The avenue is 140 feet wide,
and through its center and above the tunnel are a
series of little parks, whence the name of Park Avenue
has been given to it. Trains passing through the tun-
nel have an unobstructed track and do not reach the
ground level until they get to Ninety-eighth Street.
Here the street grade falls rapidly and the car tracks
are carried on an elevated viaduct of stone and earth
filling. At 106th Street the work of the Park- Avenue
Improvement Commission begins. It consists in mak-
ing connections to and in building a four-track ele-
vated steel viaduct from 110th Street to Mott Haven,
where the tracks gradually run down to the depressed
road in the annexed district. The general aspect of
the finished structure is shown in Fig. 3.

The way is carried on three rows of lattice steel
columns, each row supporting plate girders. The
intermediate cross trussing is provided by the flooring,
besides which there is a transverse lattice girder for
each set of columns. This is arranged on the solid
floor system, now in extensive use by the New York
Central Road on its bridges. A cross section of it is
shown in Fig. 6. It virtually consists of a series of
three-sided box girders built up of steel plates and
angleirons. The plates are three-eighths inch thick-
ness, and the depth of the vertical platesaverages 18
inches, with a width of 14 inches. The channelsthus
formed are open alternately above and below, and
cover the entire area with a water-tight floor. From
center to center of cross space the distance bridged
by the girder floor is 28 feet, giving a total width of
floor of 66 feet, a plate girder running along each side
and one through the center. The girders are 7 feet
2 inches deep, and the webs are of 3 steel for the
side and 9-10.for the. center girders. From center to
eenter of columns is 65 feet.

The street beneath the viaduct will be graded and
Ppaved, and is to be thrown open to the publie, leaving
the full width, 140 feet between house lines, open and
unobstructed, except by the three rows of columns.
The Harlem River i to be crossed on a'four-track high
level bridge, with a center pier drawbridge. Immedi-
ately across the river Mott Haven is entered, and here
an elevated level station isto be built. The Harlem
River bridge is shown in Fig. 4, the Mott Haven
station in Fig. 1.

One . of the purposes in carrying out the improve-
ment is to free the street from the incumbrance pre-
sented by the stone viaduct and to do away with
bridges at street crossings. This is an objéct of such
ithportance as to justify the eity in paying a part of
the expense. The use of an elevated bridge over the
Harlem Riverisalsoone of the most important features
of the work. The river in question is alegal water-
way open to navigation. A low drawbridge, such as
in use at the present time, is not only an obstacle
to vessels, Qut the necessity for its periodical opening
has interfered with the running of the trains, The
new bridge is to be so high that the majority of ves-
sels using the Harlem River can pass under it. Thus,
while it can be opened, it will be rarely that the neces-
sity for doing so will arise. The bridge, by its high
level, will at once improve the conditions of railroad
ahd river traffic.

The system of carrying out the work without dis-
turbance of traffic remains to be described. In Fig.5
is given a view of the work of erection looking north
from 107th Street. Here the operations include re-
moval of the viaduct now carrying the roadbed and
its replacement by the new structure. Temporary
wooden trestle work is to be built on each side of the
present viaduct and on this the trains are to run reach-
ing the grade of the old road at about 115th Street.
This leaves the ground clear tor the demolishing of the
old and erection of the new viaduect. When 115th
Street is reached, where the tracks begin for part of
their extent to be depressed, anothersysteniis adopted.
The side columns are put in place, as shown in Figs.
6and 7. But the tracks being all occupied, it is im-
possible to put in the center columns. Accordingly
wooden trusses are to be thrown across from the lines
of the side columns, and resting on the old retaining
wall, and these trusses provide a center bearing
for the center longitudinal girder. In this way, as
also'shown in Figs. 6 and 7, the full permanent flooring
is sustained by side columns and temporary transverse

trusses. The trains at this stage can run over thenew
tracks, definitely abandoning the old. Thisleaves the
ground clear for work. The center piers will now be
built, the columns will be erected on them, and after
the columns are in place the wooden trusses will be
removed.

This procedure it will be observed is adopted to keep ]

fourtracksin use. But the temporary Harlem bridge
will be a two-track structure. For a shortdistance be-
low it, therefore, the four tracks are merged into two
lateral ones. as shown in Fig. 2. This leaves the scene
unobstructed, and the viaduct can be built at this
place without any special methods of construction.
The sequence of the improvement provides, as said,
for a four-track elevated level bridge over the Harlem
River. This in itself will be an innovation, and will
be the only four-track bridge of this description in the
world. To enable it to be built without interruption
of traffic, a temporary viaduct with a draw-opening
has been erected to the westward. The tracks will
pass over this structure while the main bridge is being
erected. The temporary draw of the hinged type,
swung from horizontal to vertical position when
opened, is quite peculiar, and in itself is an object of
interest. It was about a year ago moved bodily from
its position on the line of the old bridge to its new

veyance of coal and cottontothemill A railwayruns
near the factory, and a branch line of rails can be ex-
tendedinto the grounds, thus givingdirect communi-
cation with all therailwaysin the country.

With a population of between 7,000,000 and 8,000,000
people, in a climate where garments of wool are worn
but a few months in the year, the project theoretically
has much to commend it; and with intelligent and pru-
dent management this venture may be the precursor
of a movement that will make the people of Egypt in-
dependent of England for their fabrics, for Manchester’s
looms now supply more than 90 per cent of the textiles
coming into the country. The enterprise should ren-
der its projectors a fair measure of profit and at the
same time give the Egyptians the advantage of a sav-
ing in the cost of their clothing, and illustrate for the
L benefit of othernations whether Egypt offers a medium
for the profitable employment of capital in cotton
working.

A —-———————————————
Enameled Bricks.

Somethirty yearsagothe Farnley Iron Companyand
one of its neighbors in business at, or near, Leeds, Eng-
land, finding that the fire clay found in connection with
the coal seawns in that district was particularly suitable
for allowing an enamel surface, began the manufacture

location to the west, We illustrated in the SCIENTIFIC
AMERICAN of December 31, 1892, this operation, one
of remarkable interest, as being performed without in-
terruption of traffic. The same illustration may be
referred to as showing theold and new lines of road,
the one where the new bridge is to go, the latter for
temporary use during the improvement.

In Fig. 8 we show the relations of the old to the
new. The locomotive is on the old tracks. Along the
line are seen the side columns, whose bases are on the
street grade, and the side girders, marking the viaduct
bed, are seen resting on the columns.

The trussed flooring is to be riveted by means of
angle clips to the longitudinal central and side plate
girders. The rails are to be clipped to the flooring
without sleepers, sound-insulating or deafening pads
being placed beneath them.

The steel structure is supplied by the Elmira Bridge
Company and the New Jersey Iron and Steel Com-

pany at a contract price of $1,500,000. The ma.som'y|

work of the piers, it is estimated, will cost $100,000 ;
the temporary work, $100,000 ; the Harlem pier bridge,
$1,000,000 ; and the work at Mott Haven. $500,000.
This aggregates over $3,000,000, of which amount the
city of New York is to pay $750,000.

The work is in the hands of a special commission
appointed by the Mayor, under a special act of the
T.egislature. It is entitled the Board for the Park Ave-
nue Improvement above 106th Street, and includes
the following members: John Fox, president; James
H. Haslin, secretary; Walter Katte, superintending
engineer; Almerin H. Lighthall; Peter F. Meyer.
Cotton Mills in Egypt.

In Consular Report 162, lately issued, is a report on
this subject by Frederic C. Penfield, U. 8. Consul-
General at Cairo, in which he says :

The success which has attended the establishment of
mills in the United States and other countriesin the
neighborhood of cotton fields has suggested to capi-
talists the practicability of trying the experiment in |
Egypt of fabricating the native cotton to clothe the
people of the country. A cowpanyis forming with
English and local capital to establish at Cairoa factory
of about 18,000 ring spindles and 500 looms of the new-
est and most approved make, and if the venture pros-
pers, it is proposed to establish mills at Alexandria and
other points.

The Cairo factory will be under English manage-
ment, and will be equalin many respects, it is promised,
to the most modern and best equipped factories in
England. An authorization for the undertaking has
been granted by the Egyptian government, and assur-
ances have been given that every encouragement will
be afforded the new industry.

The demand for cotton cloth in Egypt is large and
constantly increasing, while Cairo is a distributing
point not only for Upper and Lower Egypt, but also
for the supply of cotton goods to the adjacent coun-
tries. Egyptian cotton. both brown and white, is well
known to be of excellent quality and can be delivered
in Cairo at a much lower price than in England; the
rate of wages is also much lower. The Egyptian work-
men are clever and easily taught, and the supply of
suitable labor is ample.

In addition to the cost of freight and forwarding ex-
penses on all goods coming into Egvpt from Europe,
there is a duty of about 8 per cent ad valorer nayable
on allimported goods.
the homemade production, as well as the original one
per cent paid on the cotton when it was shipped from
Egypt. This saving, coupled with the suitability of
the climate and the abundance of good labor, furnishes
evidence of the practicability of the undertaking.

The site of the proposed factory is in the immediate

These charges will besaved on :

of glazed brick. Forsome yearsafterthe trade was start-
ed the brick made were very inferior, compared with
those of the present day, the best brick of that day
not being at allequalto what are sold assecond quality
now. Notwithstanding this, the brick found immediate
sale with architects, especially in London, where they
were used partly forsanitary reasons (the glazed surface
being washable and non-absorbent)and partlyfor light
afforded in narrow alleys and courts. As the quality
of the brick improved with the experience of the makers,
the demand still further increased, and they are now
used in large quantities in all English cities. It is
estimated approximately that the total output capacity
of the Leeds district is about 4,000,000 to 5,000,000 per
week. Of these numbers not more than sixty per cent
can be reckoned on as first quality and thirty per cent
second quality ; the remainder, as thirds, are available
only as building brick. These thirds are valuable
' where strength is required ; the superior clay and hard
burning make them of high value, because of their
résistance to crushing loads.

It is worthy of note here that in placing enameled
brick where they are to be subjected to heavy loads,
care must be used in setting, that the superincumbent
force does not presson the outer edge of the brick, as
the enamel will give way if more than its share of the
load is imposed upon it.

Probably about one-sixth of the product of the Leeds
factories is shipped and used in Atnerica, where they
may besaid to be the standard 8t good, serviceable
enameled brick, and the excellent quality to which
they have attained must bté#equaled by our American
manufacturers before they éan justly claim to have
first quality glazed brick.

It is a pleasure to be able to state that at this time
there are, at least, two American manufacturers who
have nearly attained to the excellence of the best
English makers; in fact, they do equal them in the
durability of this product, their successin getting clays
and glazes to fuse being fully up to the English; and
the only difference in the American and English brick
is that our manufacturers have thus far failed in find-
ing a clay with all the necessery qualities that will,
after burning, have a surface as smooth as is the pro-
duct of our English friends. The only American manu-
facturers who have thus far succeeded in making a
thoroughly good and merchantable glazed brick from
the standpoint of the English standard are the Griffen
Enameled Brick Company, of Oaks, Pa., and Sayer &
Fisher Company, of New York. The experience of our
American, as well as the English manafacturers, in
éetting the manufacture of glazed brick started on a
successful basis has been fraught with many sad ex-
periences, and with them, as with the makers of other
kinds of brick, the working of clays and enamels has
been ‘‘eye openers,” and in all cases success has only
been attained at a great costin money and vexation
of spirit.—@. B. Engle, Jr., before the National Brick
Monufacturers’ Association.

. " 2.

Prize for a Paper on Paint.

The Verein zur Beforderung des Gewerbefleisses, of
Berlin, is offering a silver medal and a prize of £150 {or
the best paper giving a chemical and physical analysis
of the iron paints mostly employed. Very little defi-
niteinformation is known regarding the application,
duration, effect, ete., of these paints, and the papers
above invited should contain (1) a description and
classification of the paints mostly used, based on a
chemical analysis. (2) A statement of the materials
and mixtures which form the-most suitable paints for
application to all kinds of iron. All competitions are
to be sent in by 15th November next.

vicinity of the Nile, whence water for all purposes will
be obtained, and the river can also be used for the con
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‘I'HE Singer Manufacturing Company was incorpora-
ated in 1863, when 21,000 machines had been made, and
now the manufacture has risen to 12,000,000. C
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THE GLYPTODONT.

‘We are indebted to Knowledge for the following and
for ourengraving, which is from a photograph takenin
the museum of La Plata. During life the animal was
covered with a sparse coating of bristles, which came
through the holesin the plates of the carapace, and
seem to have been as thick as a porcupine’s quill, while
they were probablyseveral inches in length. The oval,
depressed, rough disks at the end of the tail earried,
daring the existence of this glyptodont, huge horns,
probably very like those of an African rhinoceros.
Just behind the extremity of the tail is seen the cara-
pace of another glyptodont with a erater-like aperture
over the region of the pelvis; while still further in the
background are a long row of carapaces belonging to

_other genera of the group.

In this stupendous monster, which measured upward
of eleven feet eight inches in a straight line, the cara-
pace is characterized by its peculiar humpbacked form,
while its mmargins lack the prominent knobs character-
izing those of the preceding group. On closer examina-
tion it will be found that each of the component plates
of the carapace, instead of being polygonal and marked

a depressed flattened club, which would have formed
a most efficient weapon for a giant. Along the sides
of its extremity this club is marked by a number of
oval depressed disks, showing a sculptured pattern of
ridges and grooves radiating from the center, and some
of them attaining a length of six or seven inches. From
the structure of their sculpture it is quite evident that
during life these disks must have formed the bases of
huge horns projecting at right angles to the tail, which
must thus have formed a veritable chevaux-de-frise.
If, as is quite probable, these horns were aslong as
those of the common African rhinoceros, the tail of the
dedicurus must have presented a most extraordinary
appearance as it dragged on the ground behind its
owner (for it is impossible to believe that any muscles
could have raised such a stupendous structure). The
use of these horny appendages is, however, hard in-
deed to divine, since the creature was amply protected
by the underlying bone; and it is therefore probable
that they must come under the category of ornamental
appendages. Be this as it may, with its bristle-clad body
and horned tail, the club-tailed glyptodont may well

lay claim to the right of being the most extraordinary-

THE CLUB-TAILED GLYPTODONT.

by a rosette of lines, is rhomboidal and pierced by frome
two to five large circular holes. From the analogy of
the living hairy armadillo—known in Argentina by the
name of peludo, or hairy animal—it is quite evident
that duringlife the holes in the plates of the carapace
of the extinet monster, which, by the way, may be
known as the ‘‘club-tailed glyptodont,” or technically
as dedicurus, must have formed the exitsof large bris-
tles, which were equal in diameter to a cock’s quill,
and were doubtless many inches in length. The whole
body of the animal must, therefore, have resembled a
gigantic porcupine. 8till more extraordinary is the
conformation of the huge tail, which had a length of
about five feet. At its base this appendage was en-
. circled by about half a dozen double bony rings, near-
ly aslarge at the base as the iron hoops-in the middle
of an ordinary beer barrel ; their component plates be-
ing pierced by the aforesaid holes for bristles. The
whole of the terminal balf of the tailis formed by one
continuous piece of hollow bone, which, if we exclude
whales, is one of the most massive bony structures in
the animal kingdom, and is almost as much as a man
can lift. Starting at its base in the form of a nearly
cylindrical tube, this sheath rapidly expands at the
sidesand becomes flattened on the upper and lower
' surfaces, until at the tip it finally assumes the form of

looking creature that ever walked this earth during
the whole duration of the tertiary period. ‘
—_—a e _—
Effect of Light,

Some remarkable effects of light have been observed
by Mr. F. Elfving, and are described by him in the
journal of a Finnish philosophical society. It is stated
that if platinum or barnished steel is exposed for some
time to direct sunlight, the sun creates in them a con-
dition which, though otherwise imperceptible, mani-
fests itself by the fact that the body has a powerful
attraction for the hyphwm of a particular plant, Phy-
comyces nitens, well known to every plant physiolo-
gist. This power appears on the illuminated as well
as on the opposte side of the body, and lasts for some
hours. .

The phenomenon is somewhat mysterious; but
is not altogether without analogy. It is a well known
fact that a number of non-luminous bodies, after being
eoxposed to illumination, emit light in a manner com-
monly described as phosphorescence. Metals do nou
belong to the phosphoreseing bodies; but in the case
in point a kind of phosphorescence seems to occur,
which is riot visible to our eyes, yet takes effect upon’
the plant structure. The phenomenon might be desig-
nated dark phosphorescence, and the possibility of it
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was foreseen by E. Becquerel. The effect was produced
by exposur® to direct sunlight only, not to cloud light,
and that it was due to light and not to heat is proved
by check experiments, in which no similar result was
produced by steel and platinum platesheatedfor hours
to the same temperature. The ultra-violet rays of the
sun have no particular share in causing the phenome-
non, which is interesting as showing that mere ex-
posure to light in some way alters the condition of
certain metals without showing any sign to the eye.

— - r—

British Soldiers Must Not Take Patents,

The British commander-in-chief, with the approval
of the secretary for war, has lately issued the following
regulation with regard to patents for inventions :

‘¢ All officers or subordinates holding staff appoint-
ments or employed in any administrative, instruction-
al, manufacturing or experimental department under
the war office are to understand that one of the condi-
tions subject to which they hold such appointment or
employment is that they shall not take out a patent or
seek for provisional protection for an invention with-

out first obtaining the approval of the secretary of

(About oue-fifteenth the size of nature.)

state for war, by application through their respective
commanding officers or heads of their departments.
Each application must contain a general deseription
of the invention for which protection is desired. Per-
mission to patent will not be granted as a matter of
course, but each application will be dealt with accord
ing to the circumstances of the case. Should permis-
sion be granted, it will be subject to the following con-
ditions, from which there shall .be no appeal by the
patentee, either to the treasury under section 27 of the
patents act, 1883, or otherwise. (a) That if it be atany
time desired by the secretary of stat:, the patent shall
be absolutely assigned to him upon such terms as, after
full consideration of all the ¢ircumstances of the case,
he may decide upon. (b) The invention may be used
by or for Her Majesty’s service, and that terms of pay-
ment, if any, for such use, shall be decided by the sec
retary of state. (c) In settling terms, either for assign-
ment or use, regard will be had by the secretary of
state to any facilities in originating, working out and
perfecting the invention which the inventor may have
enjoyed by reason of his official position ; and all pay-
ments will be subject to the approval of the treasury.”

In the United States any person in government em-
ploy, soldier or sailor, is free to take a patent for any
invention he may make.
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Curiosity of Plamnt Life.

It has been long known, and considered T}ery curious,
that the two lobes of the leaves of the Dionaa—the
Venus flytrap—will close over and capture an insect
that alights on theleaf, and more recent study shows
that the plant really eats the insect it captures. But
little is yet known of the nature of the mechanism by
which it is enabled to do such marvelous work. Dr. J.
M. Macfarlane has recently discovered that leaf blades

Fig. 3.—CRYSTAL CASE WATCH MADE BY JEAN
ROUSSEAU, ABOUT 16%75.

will not respond to a single touch. No matter how
severe a single stimulus may be, the blades will not
close. There must be a second stimulus before an at-
temptat closing is made. But even here the stimuli
must have an interlude. If the two stimuli follow
closely, no response follows. Dr. Macfarlane finds that
there must be a period of nearly a minute, fifty or sixty
seconds, between the two. There is, however, some
variation under different temperatures. The effect of
the first touch or stimulus will be retained for some

Fig. 6._NURNBERG EGG, MADE
ABOUT 1550.

four minutes. The second excitation, if made after
that, stands as an original motion, as a parliamenta-
rian might say. Those who are fond of speculating
on the ‘““motives” of plants will see in this a- wonder-
ful provision of nature, more wonderful possibly than
anything that has yet been brought out in connection
with plant life.
closes on the insect forthe purpose of eating it, there
should be some way of discovering whether that
which alights on the leaf’s surface is eatable or net. It
has no eyes to see with, so it cannot tell whetheritis
a piece of wood, stone, or other inorganic material
that is temptingit, as a living creature could. Such
material falls, and remains
still on the leaf. But an
insect struggles, and by
this struggle the plant re-
ceives intelligence that it
is a living thing. Here
also may be seen the ad-
vantage of a brief inter-
lude between the stimuli ;
a piece of gravel might re-
bound—might make two
stimuli close after one an-
other. An insect would
wait a short time to collect
its senses, and formulate
some plan of escape. Itis
very clear that this ability
to discern between the ani-
mate and inanimate saves
the plant from a great
amount of useless labor.
The discovery of Dr. Mac-
farlane is probably the
most wonderful of all won-
derful things that have
been discovered in the
bebhavior of plants. Mr.
William Carby had al-
ready discovered that if a
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opened and let it out again. Dr. Macfarlane finds
that when it catches an insect, it remainsclosed over it
for twelve or fifteen hoars—long enough to consume it.
It takes eight or ten hours after an insect is caught
before the acid—which in Drosera Mr. Darwin found
analogous with pepsin, the leading destructive ele-
ment in the gastric juice—flowed evenly over the
whole surface of the leaf. The leaf surface is subject
to stimuli equally with the hair.—The Independent.

NOTABLE AND CURIOUS WATCHES,

The display of watches in the Swiss section atthe
World’s Columbian Exposition formed the most con-
spicuous part of the exhibit of that country, and con-
sisted largely of watches of high grade movements in
cases set with precious stones or ornamented with
enamel and other high class work. There was also an
interesting exhibit showing the progress made in

horology. The exhibit of Patek, Philippe & Com-
pany, of Geneva, was especially rich
in historvic watches, of which the
following formed part.

Fig. 1 shows the first known
watch. The outer case, which con-
tains the movement, is represented
as open, so that the dial can be
seen. The peculiar key used to
wind the wateh is shown at the
side. This watch was made in 1074
by Hassan Emin. Nothing further
is known of the watech, or who
Hassan Emin was, or where he
lived. That he was a most excel-
lent watch-maker is -shown by the
remarkable quality of the work
in the movement. The case is of
bronze, worn and indented by age,
and is cracked in places, one crack near the hinge

being shown in the illustration.

It is evident the outside of the case was ori-
ginally ornamented in elaborate Arabic designs,
but this ornamentation is nearly all worn off,
and (the fire gilt which covered the case has
disappeared, except in the depressions, where
it is still bright. The figures on the dial are
also in Arabic. There is one hand, and this is
heavy, giving the watech much the appearance
of an inexpensive compass. In the back of
the case.is a hole through which the key is
passed to wind the watch, and the key, as seen
in the illustration, is of the crank style so exten-
sively used not many years ago in winding the
old-fashioned weight clocks. The movement
can be taken out of the case, and, when exam-
ined under a glass, is found to be in a fine state
of preservation. The wheels are engraved in
Arabic designs and the whole movement is of
brass, protected by a very fine quality of fire
gilding. No gold was used in the watch proper, and
there is no silver further than the plate on the back
of the movement, which is elaborately engraved with
Arabic designs. . The movement has a fusee and string,
without any other timing device than a pin fastened

3to the bridge, and on which the balance bars beat.
Knowing now, as we do, that the leaf, The face is elaborately engraved and the movement

is complete, so that the watch runs when wound up.
Fig. 2 illustrates oneof thefirststriking watches ever
made. This specimen bears the name of Quare, of
London. It is a curious and rather rough piece of
mechanism, which is now incomplete.” There is no date
lon the watch, but it is supposed to have been made

leaf had been ‘' fooled”
into closing over a piece or it
inorganic matter, it soon

Fig. 5.~ WATCH MADE ENTIRELY OF WO0OD AND IVORY.
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about the year 1600. The outer case is made in open
work design, so that the sounds from the striking de-
vice may be emitted. The numerals on the dial are
like those used at present. 'The diulis of eilver, and,
like all watches of early date, there is only one hand.
The movement appears to have been practically the
same as that used to-day; but the incompleteness of the
mechanism makes it impossible to describe it fully.

Coming down to a later period, we have a re-
markable specimen of horo-

)

logy in the watch shown in
Fig. 8. The case is of quartz
crystal, cut in the shape
of a cross in a most perfect
manner, the corners being
beveled with the exactness
of machine work, The two
sections of the case are held
together by a gold clasp, and

Fig. .—_WATCH MADE BY HASSAN EMIN, IN 1074

the inside is hollowed out of the crystal to admib
of placing the movement. The case opens and turns
on a hinge at the top and the movement is reached
by lifting it out of the cavity ih which it fits. The
movement {8 made in the irregular shape of a cross
and is of the fusee and chain design, without hair-
spring or other timing device. All the gold work is
elaborately engraved. The shape of the watch shows
the ecclesiastical tone of the age in which it was made
and the motive of the engraving is in keeping with
this same spirit. The wateh is in excellent running
order. It has much historic interest, as it was made
by Jean Rousseau, greatgrandfather of the famous
philosopher. It was made somewhere about 1675 and
is especially mentioned in the. inventory of the pro-
perty of its maker. This watch has-been on exhibi-
tion in Geneva for a great many years, and the face of
the crystal has been somewhat scratched by constant
dusting, but the back remains finely polished.
Napoleon’s watch, shown in Fig. 4, is scarcely a cen-
tury old ; it is in a fine state of preservation. It was
made in Paris, and has the modern bridge verge escape-
ment and is in excellent running order. The engine turn-
ing on the back of the case is quite sharp, and is pecu-
liar in that it starts on an eccentric from near the
bottom, instead of from the center. The movement
is in the shape of a Grecian urn, and the dial is on
the face of the urn. - The watch is owned in this
country. An interesting bit of history attached to
this watch is that when Napoleon was campaigning in
Holland, and was out driving, the horses became
frightened and were about to dash into a river, when
a man sprang at their heads and stopped them.

Napoleon offered the man money, and, when this was
declined, political position.
The man also declined
this. Taking this watch
from his pocket. Napoleon
gave it to him, telling him
to keep it to remember the
circumstance by.

Fig. 5 shows what can be
accomplished by a com-
bination of ingenuity,
skill, and persistency. It
is a watch made almost
wholly of wood, by a
watchmaker who was con-
victed of some crime and
sent to Siberia by the
Russian government. The
convict made this .watch
to while away his time,
and was pardoned because
of his work. The only tool
that he had to work with
was a penknife. Irregular-
ity in the work can only
be discerned by examin-
ing it with a glass. Never-
theless, it is remarkably
accurate, and the watch
runs and keeps fair time.
: s The wood used was box-
h v i wood. The numerals on

the face are small pieces of
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ivory, inlaid. The dial wheels are of ivory, and
are set on the face of thedial. The hour, minute, and
second hands are of tortoise shell. The second dial is
recessed on the lower part of the main dial. The
wheels and plates of the movement are of wood, while
the pinions, balance, cylinder and escapement wheel
are of ivory. The ratchet spring is of wood. The
plates are held together by wooden pins and the
balance bridge by ivory screws. The key with which
the watch is wound is made of wood with an ivory tip,
and is made like a modern ratchet key. The winding
‘*square ” is of oblong shape.

This ingenious watchmaker also constructed the box
in which the watch is contained. All the joints are
perfect, so that the box is practically dust proof. Lit-
tle is known of this convict further than that his name
was Tagansog.

A large watch having a striking mechanism, and
known as the Nurnberg Egg, is shown in Fig. 6. It
has no hairspring. Pins are provided as a timing de-
vice to accelerate or make the balance run slower.
There is a fusee with a string. It dates about 1550,
but there is no name or inscription giving its date or
origin.

The Carbon Telephone Patents.

There have been many inquiries as to the patent
situationin the telephone art. There is a general ap-
prehension that the American Bell Telephone Com-
pany has the art bottled up in some mysterious way,
but why or how the general public does not seem to
understand.

The Berliner and Edison patents have been pub-
lished in full in this journal in the issues for November
28, 1891, and May 14, 1892. As stated in a brief resumé
of the situation in the Elecirical Review for March 21,
1894, magneto telephony is open to the publie, and,
%or short line work, this will undoubtedly be found to
answer sufficiently well. For local service, as between
the several rooms of a building where outside noises do
not interfere to any considerable degree, simple mag-
neto instruments connected to a wire strung through
the several rooms, provided with a simple push button
and bell, will be found to give good service. As such
instruments of the standard Bell make can be bought
for a low figure, those who would be satisfied with this
style of service can easilyinstall their own equipments;
but in cases where there are interfering noises mag-
neto instruments of ordinary construction, when act-
ing as transmitters, cannot be expected to yield satis-
factory service, and this is where the variable pressure
patents of Edison and Berlinger cut an important
figure. For the benefit of such of our readers as may
not know the scope of the claims in these patents we
will refer to them briefly.

Patent No. 474,231, granted to Thomas A. Edison,
May 38, 1892, contains the following claim :

“In a telegraphic apparatus operated by sound, the
combination with the diaphragm of one or more con-
tact points of plumbago or similar inferior conductor
in the electric circuit, whereby the rise and fall of elec-
tric tension is proportionate to the pressure exerted
upon the said point or points by the diaphragm, sub-
stantially as set forth.”

Theinvention contained in this patent was patented
in a namber of foreign countries—England, Canada,
France, Belgium, Austria-Hungary, Italy, Germany,
Spain, and Russia. Under Revised Statute 4887,
‘“every patent granted for an invention which has
been previously patented in a foreign country is lim-
ited to expire at the same time with the foreign pat-
ent, or if there be more than one at the same time,
with the one having the shorter term.”

The term of the British patent is14 years. The Brit-
ish patent, theretore, expired Juiy 30, 1891. It
will be maintained, however, in the interest
of the Edison patent ‘and of the Berliner
patent, hereinafter more fully noted, that the
ordinary construction of the above quoted
statute is not a proper construction, and that
the words ¢ previously patented ” in the statute
mean not previously to the date of the United
States patent, but previously to the date of the
United States application, and the application
was filed in the United States Patent Office July
20,1877. Thismatter as to the meaning is pend-
ing in the Supreme Court of the United States,
and is expected to be heard in the fall. It has
been- said that the American Bell Telephone
Company and the General Electric Company,
both of which have great interests at stake in
the decision, are, in reality, defending the case. What
the decision will be cannot, of course, be prophesied.
The almost universal construction heretofore put upon
thelanguageof the statute is that the term ‘* previously
patented” means that the date of the foreign patent is
prior to the date of the United States patent. Under
this constraction the Edison patents would bevoid, hav-
ing in reality expired before they were granted. Those
who are contemplating using carbon telephones, how-
ever, should bear in mind that the question is not de-
finitely settled, and willnot be untilthe S8upreme Court
renders its decision. It will be noted,however, in look-
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ing at the Edison claim, that it covers only two elec-
trodes which contain one or more contacts of inferior
conducting material, upon which the pressure is va-
ried by the motion of a diaphragm. Now there is a
clean cut class of carbon transmitters that would not
seem to fall within the scope of this language, namely,
a modification of Hunning’s, wherein carbon granules
may be placed loosely in a receptacle which is vibrated
by the action of the diaphragm, and the resistance of
which varies during the motion of the diaphragm
merely by the shaking up of the particles. A trans-
mitterof this type has been recently patented by an
enterprising inventor outside of the Bell fold.

The Berliner patent contains the following claims:

Fig. 4 —NAPOLEON'S WATCH.

*1, The method of producing in a circuit electrical
undulations similar in form to sound waves, by caus-
ing the sound waves to vary the pressure between
electrodes in constant contact, so as to strengthen and
weaken the contact and thereby increase and dimin-
ish the resistance of the circuit, substantially as de-
scribed. :

“2. An electric speaking telephone transmitter
operated by sound waves and consisting of a plate
sensitive to said sound waves, electrodes in constant
contact with each other and forming part of a circuit
which includes a battery or other source of- electric
energy and adapted to increase and decrease the re-
sistance of the electric circuit; by the variation in pres-
sure between them, caused by the vibrational move-
ment of said sensitive plate.

*8. The combination with the diaphragm and vi-
bratory electrode of a rigidly held opposing electrode
in constant contact with the vibratory electrode, sub-
stantially as described.

“4, In a telephonic transmitter, a vibrational plate
made concave for condensing the sound, substantially
as set forth.

¢5. In a telephonic transmitter, a vibrational plate
provided with one or more apertures, as
and for the purposes set forth.

¢“6. A speaking telephone transmitter,
comprising a diaphragm or disk sensitive
to sound waves, combined with a rigidly
held but adjustable electrode in contact
with the same, whereby the electric cur-
rent is transformed into a series of undu-
lations corresponding with the vibrations
of said diaphragm.”

The apparatus described in this patent
does not contain carbon or any form of

Fig.3.—OPEN WORK STRIKING WATCH, MADE ABOUT 1600 BY QUARE.

carbon; it is simply a metallic contact between a
diapbragm and a metal button, and its action as a
transmitter is precisely what happened in the trans-
mitter of Philip Reis when the adjusting screw
of his notable instrument was in contact with the
diapbragm. Those who are familiar with Reis’
efforta remember that he was long anterior to
Alexander Graham Bell in point of time, but that
his efforts were held to be nobar against Bell’s patent,
for the reason that he only got occasional words trans-
mitted when his apparatus happened to be in the pro-
per condition of adjustment, and as he did not under-
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stand how to make the adjusément sothat it could be
of use forspeech transmission, his apparatus was of no
value as an anticipation. Berliner’s patent was filed in
the United States Patent Office June 4, 1877, and, so
far as its functions are concerned, may be regarded as
Reis’ transmitter with the button screwed to the pro-
per point of adjustment. This explanation gives point
to the terms in. Berliner’s claims, ‘ electrodes in con-
stant contact.” It will be ‘noted that Berliner’s
method claim is limited to a variation of pressure be-
tween electrodes in constant contact. It is, therefore,
an interesting query whether this alleged dragnet
claim would cover a type of the Hunning’s instrument,
above referred to. But a very interesting question
arises in the Berliner patent by reason of a de-
cision of the Supreme Court of the United States
in Miller et al. vs. Eagle Manufacturing Company, de-
cided January 8 of this year, and which was referred
to in the recent article in the Electrical Review above
noted, which contains the following syllabus :

*The result of the authorities on this point of law is
that no later patent can be issued for an invention
actually covered by an earlier patent, especially to the
same patentee, although the terms of the claims in the
two patentsmay differ and the later patent may contain
the broader claims, unless it distinctly appears that the
invention covered by the later patent was a separate
invention, distinctly different and independent from
that covered by the first patent. It must contain
something more than a mere distinction of the breadth
or scope of the claims.”

Now, inasmuch as Berliner patented a telephone
November 2, 1880, No. 233,969, showing and describing
exactly the same apparatus as is shown and described
in the above quoted patent, but in which a claim both
for the apparatus as a receiver and for the system of
transmission were claimed, it would seem that the
later patentwould be void.

There is another interesting patent which those en-
tering this field should consider, and that is a patent
of Berliuer bearing upon the use of an induction coil
for faising the tension of line current. The original

patent is dated January 15, 1888, No. 199,141, and con-

tains five claims limiting the invention to a receiver
located in a ecircuit containing a galvanic battery
which is acted upon inductively by theline. This pat-
ent was reissued December 14, 1880, and the following
broad claim was introduced : i

“A telephone transmitter which operates to vary
the ‘resistance of the circuit in which it is placed
without interrupting it, in combination with a local .

| battery, a shert primary cireuit of an inductorium

which includes both, and a secondary circuit of said
inductorium proceeding toward the distant station.”
Inasmuch as this patent will not expire until next
January, it stands glowering upon the unhappy in-
fringer. Whether, in view of the fact that the reissue
‘was not filed until almost two years bad expired, dur-
ing which the telephone art had made great progress,
this reissue claim would be sustained is open to ques-
tion. The law in regard to reissues has grown very
strict in late years, and where they have been taken for
the purpose of expanding the claims after the
progress of the art had pointed out the value
of the expanded claims, they have been held
void. ' ;
It will thus be seen that, so far as the use of
the transmitter is concerned, the chances are
‘strongly with the public and with the infring-
er, though he may be put to the very serious
inconvenience of a protracted legal controversy
with the American Bell Telephone Company.
Those who contemplate the use of a number
of lines radiating to a central point, where
operators can be employed to shift the con-
nections so as to connect together different
subscribers, will ' have another serious problem
to confront. There are a great number of
switchboard patents covering the various de-
tails of a central station which must of neces-
sity be carefully avoided. These inventions
are exceedingly complicated, by reason of the
number of connections to be made, and cannot
be considered here. One who expects to ac-
complish what is now done in the telephone
central station without colliding with some of
these patents will assume a burdensome task.
There are some things, however, that may be
taken for granted, and that is there were
switchboards for connecting any of the various
lines entering a common office in use long
before the days of telephony. The types of switch-
boards used in telegraphic service could probably
be improved so as to yield fairly good results, which
would perhaps enable a small central station to be con-
ducted; but in this respect we can only caution the
inventor to bear in mind that he will have a large
pumber of patents to consider before he can feel at all
satisfied that he is-not treading upon the toes of some
one who was earlier in the field.—Electrical Review.

PP -

ScCIENTISTS are of the opinion that some icebergs

last for two hundred years
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4 Remarkable Applications of Electricity.

Although modern scientific investigators have de-
voted much attention toelectricity, we are probably ag
far as ever from knowing what this mysterious power
really is. All that has been obtained is a fairly com-
plete knowledge of its ways of working, and with this
knowledge has come a rapid extension of its industrial
applications, since it has been found to be a natural
force which is pre-eminently adaptable and easily con-
trolled. Great improvements may confidently be
looked for in the near future, especially in the cheap-
ness of its production, and there is the possibility of
discoveries which may appear to us as wonderfulas the
telegraph and telephone when these were first intro-
duced. Even now, when electrical engineering may be
said to be but in its infancy, electricity is being used in
a great variety of minor ways, besides its more promi-
nent uses in telegraphy, telephony, and public and
private lighting. As a motor power it is rapidly taking
the place of steam for putting in motion machinery of
all kinds, though as yet steam power has to be used,
in the first instance, for its production.

It would be impossible, within moderate bounds, to
enumerate all the different purposes for which elec-
tricity is actually being used, or for which it has ex-
perimentally been found suitable, though not yet put
into actual use, and only some of its more interesting
applicatious are here referred to.

The use of electricity for household purposes has
hardly got beyond the experimental stage, save in the

department of lighting; but enough has been done to:

show what a transformation may be worked by its aid
when it will be possible to have houses heated by it.
Then the mere turning of a switch will suffice; and the
current, passing through a suitable heater, which may
be as ornamental as means and taste permit, or, if de-
sired, entirely concealed, will do the rest, superseding
fires, with all their attendanttrouble, smoke, and dust.
‘With regard to cooking, thereare numerous appliances
already devised, and only waiting for the cheapening
of the current to be widely taken advantage of. Each
cooking utensil, being constructed with the heating
coil as part of it, is its own stove; and the whole array
of pots and pans need only to have the connection
made, and the cooking can goon under the most perfect
control. Some of the possible arrangements even ap-
pear to put a premium on laziness, for, with the food

ing in the bedroom starts the cooking of the break-
fast.

A New York lady is said to have socontrived matters
that she can, before getting out of bed, start a fire in
the kitchen by turning on the current; and when she

. comes downstairs finds the kettle boiling and the place
comfortably warmed. '

The heating powers of the electric current are also
turned to account for raising to the desired tempera-
ture hand stamps, curling irons, branding irons, and
‘the like; while in large laundries electrically heated
irons have been found very economical, as they main-
tain for hours at a time the exact amount of heat suit-
able for the work, thus saving the ironers much time
and trouble.

The electrie light lends itself admirably to household
decoration. Among other curious displays is a table
decoration in which jelly is illuminated by a light,
shining through the mass from the center; and when
the dish, at first hidden by a silver cover and a mass of
flowers, is suddenly uncovered, the effect is very strik-
ing. Edison is said on one occasion to havehad on the
table an aquarium in which were gold fish, each of
which had in some way been made to swallow a tiny
electric lamp connected with a dynamo by a hair-like
wire passing out of its mouth. When the current was
turned on, the fish presented a strange appearance,
their delicate bodies showing all the minute details of
their anatomy. The use of very small secondary bat-
teries provides means for startling effects in personal
decoration, by lighting up jewels and flowers, as has
been largely done on the stage; and even walking-sticks
have been furnished with small incandescent lamps.

Medical science has called electricity to its assistance
in many ways. Varioussurgical instrumentsare heated
by it; and the use of very small incandescent lamps,
which give out practically no heat, permits more ex-
tended examination of internal parts than is possible
in any other way. The use of the microphone has re-
vealed sounds in the heart, lungs, and other organs
which have hitherto escaped the most sensitive ear
using the ordinary instruments. In Russia a lady was
saved from premature burial by means of a micro-
phone placed over her heart, which enabled a medical
man to detect a faint beat, which had escaped the or-
dinary tests.

Though recent experiments have demonstrated the
absurdity of much that passes for medical use of mag-
netism, electricity has been employed as a curative
agent in various ways. One of the most curious is the
electric light bath. The virtues of sunlight are well
known, and there is supposed to be sufficient similarity
between the light of the sun and the electric light to
make the electric light bath serve as a readily available

- | substitute for the sun bath. A closet of sufficient’ size

to accommodate a person, constructed of' polished
nickel to give a good reflecting surface, is fitted up
\with a number of sixteen candle incandescent lamps,
so arranged as to take up the least possible room and
afford the largest possible radiating surface, while the
temperature can be regulated by passing the current
through a resistance coil. As the temperature in the
inclosure can be raised in ten minutes to a hundred and
fifty degrees Fahrenheit, the result is equivalent to a
combined light and vaporbath. The skin is browned
as if by sunburning, and the effect is claimed to bemost
salutary. )

Another recent development is the use of electricity
as a local anssthetic. Painless operations have been
conducted under its influence, and similar applications

with suitable apparatus have induced cessation of pain
in acute tic douloureux.
been obtained in such painful maladies as lumbago
and rheumatism by simply pressing a small, specially
shaped incandescent lamp on the skin over the sest of :
the pain.

It has been found that sufferers from ‘‘shaking
paralysis” are much better after a rough railway jour-
ney; and the late Dr. Charcot, of the Salpetriere, Paris,
the famous specialist in nervous diseases, applied this
principle in the construction of a bed to which a rapid
vibratory movement is given by means of electricity;
and this shaking, which to a person in good health
would be intolerable, proves quite enjoyable to the

Remarkable cures have also |

paralytic subject, who appears to be refreshed by it.

Another French physician has devised avibrating hel-;
met for the cure of nervous headache. Itisconstructed:
of strips of steel, put in vibration by a small electro-:
The :

motor, which makes six hundred turns a minute.
sensation, which is not unpleasant, produces drowsi-
ness; the patient falls asleep under its influence, and
awakes free from pain. An American inventor has
brought out a rocking chair actuated by electricity,
and the sitter can at the same time receive gentle cur-
rents by grasping metal handles or by resting the bare
feet on metal pedals.

Remarkable results have been obtained from experi-
ments regarding the influence of electricity on the
growth of plants. Professor Spechneff, at Kiev, by an
arrangement of poles connected by wires, condensed

 atmospheric electricity over the inclosed area; and the
put in the cooking utensils at night, and the necessary :
connections made, the turning of a switch in the morn-!

ordinarygrain crops grown within theinclosureshowed
an increase of from twenty-eight to fifty-six percent in
the weight.of the yield of grain, and from sixteen to six-
ty per centin the weight of the straw. Potatoes showed
an increase of only eleven per cent, but they were from
a parasite which devoured the unelectrified crop. By
exposing plants at night to the electrie light, thus sup-
plementing sunlight, assimilation and growth became
continuous, with consequent great increase in the pro-
duce; but it has to be noted that, as in plants under
normal conditions, assimilation and growth alternate
at different periods of the day, the great development
of tissues under the double influence cannot be en-
tirely beneficial. Professor Spechneff also tried the
effect of electrifying seeds before planting, and found
that when they were subjected to the current for only
two minutes the rapidity of their growth was nearly
doubled. Electrifying the earth in which vegetables
were grown had also a prodigious effect, the harvest of
roots oeing four times superior to the ordinary, and
that of the leaves, ete., two or three times.

In France the De Meritens system of treating wines
by passing currents of electricity through them has
been officially tested and reported on favorably. This
treatment is found to mellow and preserve healthy
wines, and to arrest deterioration in those beginning
to give way. Aleohol has also been experimented with,
showing a considerable hastening of the maturing pro-
cesses, the objectionable fusel oile, which render new
spirits almost undrinkable, being rapidly converted
into complete alcohols.
which electricity has been applied of late is tanning,
in which it much shortens the timerequired in the
ordinary way. Some measure of success has also at-
tended experiments in purifying sewage by its use.

The well known attraction which light has for fish
has induced ingenious fishermen to utilize the electric

light as a bait, and it is said that this never fails to

bring together large shoals of fish, which swim round
the illuminated globe, and are easily caught.

The ingenious Yankee is never behindhand in odd
adaptations, and a patent has been taken out in the
States for a mechanical pickpocKet and coat thief de-
tector—an electrical apparatus which automatically
rings an alarm bell when thebearer’s personal property
is tampered with. Another inventive genius so com-
bined electricity and photography as to secure a flash-
light photograph of thieves at workin his office. When
thev opened a glass case they completed an electric
circuit which exposed the camera, and simultaneously
kindled the flash-light, to the greatalarm of the depre-
dators.

There was recently exhibited to the Royal Society an
automatic harbor watchman, named the “hydro-
phore,” which is so constructed that when - a torpedo

Another industrial purpose to!
: ploring parties will have to carry.

boat approaches within half a mile, or a man-of-war
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within a mile, the vibrations of the serew propeller are
detected and transmitted to the signaling station.

- Electricity has further been used in the industrial
processes of engraving, bleaching, dyeing, the redue-
tion of ores, and the purification of metals. Mainly by
its aid, aluminum can now be produced at a price which
is no longer prohibitive. Prior to 1865 it sold at three
hundred and sixty shillings per pound; by 1862, it had
fallen to twenty shillings per pound, while now it costs:
only a shilling or two. The cheapest chemical methods
of producing it cannot compare with the electrical:
By the use of electricity for welding what is in effect a
new power hasbeen putintothe hands of mechanicians
and constructors. It was formerly considered that
only iron, steel, and platinum could be firmly welded,
while now nearly every known metal and alloy has
been successfully welded by the help of electricity.

An electric ventilator has been devised for supplying
buildings with fresh air, cold or warm, as may be de-
sired. An electric motor sets the ventilator revolving,
and the revolution sucks cool air in. When warm air
is desired, a current of electricity issent intoa network
of fine wire, through which the air must pass, heating
the wires, and these impart their heat to the air.

For the detection of underground ores an * electrical
finde:r ” has been devised. The mechanism of this in-.
strament includes a telephone, which is silent in the
absence of metal or magnetic ore; but if such be pre-
sent, induced currents arise, which produce sounds in
the telephone which are recognizable by experts.

‘What should prove a most useful industrial develop-
ment is the application of electricity to the cleansing
and preservation of boilers. The method employed is
the sending of currents periodically through the shell
of the boiler. By this means the scale formed on the
shell and tubes is disintegrated and easily removed.—
Chambers’s Journal. ’

Coloring Gelatino-bromide Prints,

The Archiv gives the following plan for getting dif-
ferent colors on bromide prints. The prints are feebly
developed with eikonogen, fixed, washed, and then
immersed in a solution of :

Nitrateof lead.......... .. .. ceeierieniiiocecionennns 4 parta.
Red proseiate..,...cccvieeiinetriiirncnoenrieeiornsesnon 6
L7 100

This bleaches the image, which may then be colored
thus :

Brown
Schlippe’s Balt. . ..cveieeiieeieeiieieieetecesianeseranens 10 parts
Ammonia ......... aeeee ba e asiesesiesenaseetieiitesennns 5 ¢
7 150 «
Yellow,
Neutral chromate of potash...........oooeveiienennnnnn. 4 parta,
- 2P 100 «
Green.
Immerse the yellow prints in;

Iron perchloride. . .....ccoeveieieneeniiniennne cevnnnas 1 part.
L lo\pan_a.
Red.

Immerse the yellow prints in
Chloride Of COPPeT...civvvrers vr cor vevevessvesoccanans 1 part.
L TZ: 7 PPN 10 parts.
Nickel Green.

Chlorideof nickel.........ccovven.. ceee - 1 part.
Water .. ..ol e ceieieeieees 10 parte.
Orange.

Mercury bichloride..........ovviiiiiiiiieneanrenannnns " 3 parts.
Potassiumiodide............covv ciiiiiiiiiiines e 45 ¢
Water. ...oovvieiiiiii i 100 "

Alumninum RBoats and Sleds.

Mr. Wellman’s American polar expedition, which is
now about to leave Norway for the Arctic seas, makes,
according to Industries, a new departure in Arectic
voyages. Both the boats and sleighs with which the
party is equipped are constructed of aluminum, and
thereby considerably reduces the weight which the ex-
Theboatsare three
in nuwber, and are built on thelines of the surf-boats
of the United States Life Saving Service. They are
of about the same capacity as those used by Sir E.
Parry in the 1827 expedition, but, instead of weighing
1,700 pounds, only weigh some 350 to 400 pounds apiece.
The aluminum used has a tensile strength of 54,000
pounds per square inch, and the sides of the boats are
so hard that it isgmpossible to puncture them with re-
peated blows of the hammer. The sleighs are also
made of aluminum, and consist of sheets of well-tem-
pered 1netal, weighing about 26 pounds each, with a
carrying capacity of 1,000 pounds. Each sleigh, in ad-
dition, is fitted with a watertight case of the same
metal, weighing an additional 40 pounds, which has a
sufficient displacement to carry the sleigh and its en-
tire load, so that they cen run through slush, or be
used as boats in open water without damage to the
stores. :

Another novelty is the use of saccharine in the place
of sugar as a sweetening substance. Although a few
ounces of saccharine may be the equivalent of two and
a half barrels of sugar, so far as sweetening power is
concerned, it is certainly not itsequivalent asa food

stuff. :



BRECENTLY PATENTED INVENTIONB.
Engineering,

Briam GENERATOR.—Alexis F. Gillet,
Kearney; Neb: This generator domprises a fire box on
which is sipported a shell in which is arranged a eoll of
pipe connected with a water supply, a stediti getiétating
block being connected with the discharge end of the coil
and having a continuous water channel at the end of
which is a steam chamber, there being a check valve in
thedischargeend of the coil of pipe, and a second check
valve in its inlet, with a water pressure regulating valve
in front of the latter. The arrangement is such that
steam 8 generated in just the proportion that water is
forced or supplied to the block, the volume and pressure
of steam being governed by regulating the water supply,

.and the eonstriction belng very pafe, simple, and eco-
nomidil.

Bripag GitE.—Benjamin Moore, Chi-
cago, Tll. 'his inventor tias dedigned a simple mechan-
ism for use in connectlod withi any &wing bridge; to
antomatically close the approaches when the bridge i8
swung out of alignment, and automatically open the
gates when the bridge is bronght into normal position.
The improvement operates without regard to the direc-
tion in which the bridge is turned, and the construction is
gimple, inexpensive, and not likely to get out of order.
The gates are operated by the depressing of cranks de-|

Pressed by tite Aetldu of the bridge, a eranl: shaft being ?

journaled, and the crank carrying a roller éxteriding int6
the path of an inclined block secured to theunder side of
the bridge.

GAS HOELDER AND PURIFIER.—Donald
McDonald, Louisville, Ky. The waterseal tank or reser-
voit of this improvement has within it a supporting
framework eartylog at ita dpjper side a 6tatlonary flocr
dbove the witer level, anid & vertiéally adjustable and
balanced receivet is made in two sections detachably con-
tiected; the upper section being above the floor at all
timies and Hdving Eidé doors; while purifying boxes or
trays are arranged upor the fiodr afid #daphed o be
reached by wheelbarrows wheeled across the floof. The
improvement is especially designed forfuel gas works,
providing a very large generating capacity, and a purify-
ing device which will treat a large volume of gas as fast
as made.

Railway Appliances,
Car FENDER. —William V. McManus,

Baltimore, Md. This improvement comprises a guide
frame and a receiving frame having a sliding connection
atits lower front edge with the gnide frame, the sliding
connection including an inclined bearing whereby the
front edge of the receiving frame is depressed as it is
pushed rearwardly. The operation of the fenderis en-

tirely ausomatic, requiring no attention on the part of the i
motorman of gfipman; the fender, a8 it is pushed rear- ;
waid by ontdet with an obetruction; being depressed of |

tddved down eloge to the track and adapted to efficiently
éushion the full of & person upbn it.

Bredfrtc RATLWAY 8¥sTHM. —~Oharles

D. Tirdale, Boston, Mass. This improvement provide§ F €arfying the line. The line passes from the reel over
for taking the current from the- railway track rails or -
from conducting rails carried along with and parallel }
;side the box. The roller in the chalk chamber ii Fe::

to the track. The truck motor has two paper car wheels

and two iron or steel wheels, the paper whees being on ;

opposite ends of different axles and the metallic wheels
arrarged diagenally opposite esch other, 8o that electrical
eontaét 13 made with ofi8 of the rallway falle throfigh otie
of the metalli¢ wheelg, and with the other fail by the
other metallic wheel. The device is designed to furnish

the curfent to the motor and return it to the power sta- .
tiont without the necessity of echarging a great length of |

track of 6ofidueting Fails

Mechanical.

Nur Lock.—Joseph Burrows, Globe,
Arizona Ter. This is an improvement on a former pa-
tented invention of the same inventor, in which the nut
of the bolt had recesses in its face adapted to receive
koys of weidges of novel eonstruction. The invention
Provide imifirived forms of focesses and ey, htid bettef

promotes fatility of operation in locking and #nloéldng i

the nut.

Pinisaing Joint IN WoopEN WALLS
OR CEILIRGs.—George Knower; Greenwood, Wis. Thisis
& cheap, fimiplé and flexible batten, which may be made
Ofpaper and eoiveniently apped,foiding up tightly when
the joints afé tiew ard Hghty dnd expanding with the
éhrinkdge of the adjacent wood, keeping the joint
tightly closed and abeolutely air tight, without regard to
the shrinkage.

OrL CLoTH PRINTING MACHINE.—Wil-
lam H. Schoenberg, Philadelphia, Pa. This is a ma-
chine for printing from long webs or strips, no hand
work being Deceasary to effect the printing, the printing
block being moved regularly up and down, and the color
untomatically applied as the web of materlal 18 continu-
oualyfed forward. Thecolot boxes and printing blocks
are arranged one after the other in deried, their number
corresponding with the number of colors usually printed,
8 box and iW block being adapted to use one color
only.

%
MR2ABURING INSTRUMENT. — Leonard
M. Hodge, San Jose, Cal. This instroment is more es-
pecially designed for the use of carpenters and other me-
chanics, to readily obtain bevels for rafters and for simi-
lar purposes. It consists of a right angle triahgle provided
with two pivoted arms Indicating on opposite sides of a
graduated segment forming an integral part of the tri-
angle,

WORKING BARREL PROTECTOR IN
WELL MamNe.—Charles E. Lasher, WilliamJ. Webster,
and David L. Newton, of near Oakdale Station, Pa. This
improvement is designed to prevent the loss of the work-
ing barrel in pumping wells, enabling the operater to
quickly and conveniently draw up the casing containing
the barrel, shouldthe lavter become disconnected from the
tubing. The invention consists of an integral caging
having a cap for the passage of the tubing, and an abut-

the barvel, ﬁomghgeﬂ;elmideof the cap.

.1.ber on a set of trucks, and the sets of connected lum-
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Agricultural.

BAND CUTTER AND FEEDER FOR
THRASHING MACHINBs.—George D. Lamm and William
Sicard, Ackley, Iowa. This improvement is adapted for
connection with the ordinary thseshing machine frames,
the cutting and feeding mechanism having a conveyer
friimie formed in Beetions adapted to be folded up and un-
der the front eiid 6f the thrasher frame proper in com-
pact form, tofacilitate carriage from jilace to place. The
cutting blades are also arranged so as to have one Of
more of them passing through the sheaves at all times
during the operation of the machine, there being also
guitable shields or protectors for the blades, to prevent
injury thereto and the grain from being carried over the
cutter shaft.

CoTTON SEED CLEANER AND SEPARA-
Tor,—James8 W, Smith, Rome, Ga. The seed-receiving
chamber of this machine has as its mouth the discharge
end of the hopper, into which is projected a blastway 1
connected with a blower, the blastway having its upper
wall formed of a member hinged at its upper end to the
hopper, whiié adjusting devices are connected to the free
end of the hinged member, wheteby 18 lower end can be
setto adjust the lower opening of such blagtway. The
machine effectively cleagp the seed and separates there-
from gravel, iron ore, nails, etc., the force of the blast
being readily regulated. '

FEED MiLrL.—John O. Smith, Nash-
ville; Tenn: Thisis an improvement in mills for grind-
ing corn, corn cobs, oil €ake; aud similar bard and tough
food products, the mill being very strong &id inexpen-
give, and so made that it can be operated with compara-
tively little power. The revoluble knives are so ar-
ranged that they may be reversed or renewed when ne-
ceseary.

RarTiE RARE.—Richard Keeling, Wal- |
halla, North Dakotd. The éonstruction of this rake is
such as to afford a much larger surfacefor the éxit of
grain upon thelower stretch of therake than at the up-
per surface or top stretch, thus permitting the material
talling iipon the rake to quickly leave it, and preventing
the straw fromi winditig gfeniid the rellers or drams car-
rying the rake.

Miscellaneous.

BicYcLE.—-Thomas B. Hyde, Taylor,
Texas. The driving mechanism of this machine is
8dapted to be operated by the hands or the feet of the
tidef or By Both, the motion of the rider being similar
to that of rowing. ‘fhe propéiling meshanism is so con-
structed and the rider's seat solocated that he fius as-
sume a position on the machine corresponding to that
taken by an oarsman in a boat, and is thus able to exert :
#reat energy and strength, while the seat can be rendered
extremely comfortable.

LiNE CHALKING APPARATUS.— Carl :
E. Aidersoii; Wood’s Holl, Mass: This improvement
comprises a two-compartment box, oné Gomipartmient
being V-shaped at the bottomand adapted to receive the
chalk, while in the other compartment is a spool or reel

gnide roilers, paggitig 8fotiid & roller in the bottom of
the chalk chamber, and has a rlng ofi 148 outer end out- | N
movable, adapting the device for uses where the chalk- i
ing of the line is not necessary. The box or casing has
a hinged cover with sunitable handle and fastening, and
the device 1s a great convenience for holding and keep-
ing in a €leanly and 6ompact way the chalk line uneed by
carpentefs; gardenérs; afid oftier artieans, and antomat-
ically chalking the line.

DryING KILN.—Adolphus Kimball and
Phineas Kimball, Arkansas City, Ark. This kiln is an.
flf-proof boilding, having at its green end a steaming
room for éofteniifiy the lumber by steam previous to
drying itin the air chamber ddji€ent. Through the
buildmg run tracks to receive the lumber trucks and
hold the lumber in inclined position, each pile of lum-

ber trucks being moved along by an endless chain. The

heated air passing through the lumber is received in

& box with which s connected an exhaust fan or |
i .

f

ExaMetiiG PaPER, #re. — William
H. H. Childs, New York City. A method of manufac:
turing imitation pebbled leather and other fabri¢s has
been patented by thie inventor, by applying heated
pltch or similar material to paper or other fabric, then
sibjecting the fabrie to heat. The invention provides
for effesting the pebbling simultaneoualy with forming
the enamel, ind thi§ midking & eabetitute for leather
in the maunufacture of pocket books, book to¥ers, etc.

PoSTAGE STAMP ATTACHING MaA-
CcHINE.—Oscar J. Moe, New York City. Combined with
a water tank and endless moistening belt is a recipro-
cating plunger and feeding mechanism for causing the
gtampe to pass downward past the plunger, when an
envelope is passed down in proper position in a slot
in the machine, there being operating connections be-
tween the plunger, the belt and the feeding mechaniem,

Druaaisrs WEIGHING ScALE.—Ed-
ward Kelly, Lebanon, Ky. This inventor has devised a :
prescription scale, with which the apothecary may
weigh the various denominations of both the metric
and apothecaries®’ systems of weights, with one weigh-
ing poise and one series of markings on the weighing
arm of the scale beam. And with this scale the equiva-
lent in the United States apothecaries’ system of any
denomination of weight of the metric system, or vice
versa, may be readily ascertained without caleulation.

WASHING MACHINE.— Louise Kelly,
Rosebank, N. Y. This is an improvement in thatclass
of washboard attachments consisting of a sliding rub-
bing board arranged to work on rods held parallel to
the rubbing surface of the washboard. The device is
very simple and inexpensive, and may be attached to
any board in a convenient manner.

CoVER FOR FRYING PANsS.—Mary E.
Radick, White Plains, N. Y. This cover for frying
r | pans, gridirons, etc., has a pendent flange, which is up-
wardly and inwardly carved at its lower edge, forming

a groove or channe) for the reception of any substance
which may ran from the inner face of the cover, 8o
that when the cover is removed from the vessel all drip
will be prevented.

BERRY CRATE.—Peter A. and Robert
S. Wimbrow and Harry P. Dale, of Whalegsville, Md.
Thiscrate is made of horizontal rails or bottom strips,
vertical and parallel side or slatistrips, and horizontal
top stripe, the vertical side strips being' made of veneer
and being quite thin and flexible.
such that a strongand light crate is made at a moderate
coet, and one which will hold the berry baskets without
injaring the berries.

NECKTIE. — Gustave Selowsky, New
York City. This tie is so made that money and other
valuables may be conveniently and securely carried in it.
The improvement may be applied to ** Tecks,” *four-
in-hands, “ puffs,”” and other forms of scarfs, and

- comprises a pocket in the lower portion of one apron or

end, the pockel belng closed with. a flap. The appear-
ance of the tle s not injared, and the weight of the
contents of the fpocket tends to hold the scarf or tie
down, so that no fastening is neeced for this pnrpose.

CHALK SHARPENER. — George Hay,
Pietou, Canada. To smoothly sharpen chalk for cloth
cutters’ use, and remove the cuttings or dust, this in-

'ventor has designed a gimple and efficient device, in

which a closed receptacle receives the shavings, the re-
ceptacle being adapted for use as a paper weight. The
bottom wall of the base piece is heavy, rendering the
chalk cuttersstable, sgo that one does not have to hold
the device in place when the chalk needs to be redressed
on the edges.

SLIDING GATE.— William Woods,
Frostburg, Md. This inventor has devised an improve-
ment in that class of farm gates which are hung and

dapted to run on el d ways or tracks, the invention

: embodying a simple and easily operated arrangement

of 8 fixed and a tilting track. The latter track is raised
or lowered by puling on cords, the gate being -thus
opened or closed with great esse and rapidity. The
pull cords are easily accessible from a carriage on the
roadway or by one.on horseback.

816N PRINTER.—William E. Rose,
New Carlisle, Ind. This device consists of a wheel
having a hafidle and adapted to carry type or segmental

_printing blocks, with adjustable gulde and stop devices.

It is adapted for printing signs with paint upon fences,
sidewalks, bridges, or any rough surface, of for printing
any desired matter upon boxes, show cards, etc., jthe
type surface of the wheel being rolled over a surface to
which moist paint has been applied before applying the
wheel to a surface to be printed.
SETTEE ARM. — William C. Bartol,

- Lewisburg, Pa. This improvement is capucially adapted
; for use in connection with settees in colleges, schools or
lecture rooms, the arm being so made that it can be

| readily attached to any settee. The arm may also have

an adjustable table or paper support, enabling students to
tonvetilently take notes of lectures, the table being
turned to a vertical position to permit convenient access
to or.egress from theseats.

RoPE CLAMP FOR PULLEY LINEB.
ThomasBevan, New York City. This'clamp may be
eaglly applied, and one end of ; the rope may be loogened
from the climp and the slack taken up without danger
to the operator, since the Joosened end of the line is
always in the direcfion of the dpartment. A guide is
also combined¥with the clamp to prevetit the under
rtretch of the line from sagging from or leaving the
upper stretch for too great a distance.

DisrLAY RACK.—Sylvester P. Denison,
Belleville; N.J. This is a device which can be very
cheaply manufactured, while its conetruction is durable,
and it can be readily extended or folded so as to take up
but little "space. It:is especially designed for use in
stores and other places to support and conveniently dis-
play articles of merchandise, such as hats, hosiery, neck-
ties, ete:

BUCKLE.—Arthur Morris, Rockefeller,
Il. This buckle is more especially designed for use
with harness for farm horses, particularly for attaching
! the e breeching to the other portions of the harness in such
manner that the breeching may be readily removed when

! occasion may demand. The buckle may be removed with

the breeching without removing the trace or trace loop,
and it will also take the place of the ring strap, sheath
and buckle eommon to farm harness, thus lessening the
work of harnessing.

Designs,

FoRK SCRAPER.— William J. Oster-
ian, Richmond, Va. The scraper blade of this de-
sign is notched or serrated, to form teeth which enter
between the prongs of the fork, against which the
scraper is held by a shank rod attached by loops form-
ing a spring tension to the handle of the fork.

BROODER.—Earl Barney, Schenectady,

i N. Y. The leading pointof this design is in the novel

conformationof the exterior of the brooder, the roof
beingcomposed of three panels or members of varying
degrees of pitch.

HAMMER.—Zephiren Duchemin, Haver-
hill, Mass. The head of this hammer has two faces,
one flat and round and the other convexed and cval, the
faces being at an angle to each other and extendingat
all sides beyond the lines of the shank or crose bar that
joins them.

Nore.—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 BOOES AND PUBLICATIONS.

EcoNoMIC GEOLOGY OF THE UNITED
STATES, WITH BRIEFER MENTION OF
FoREIGN MINERAL PRroDUCTS. By
Ralph 8. Tarr. New York and Lon-
don : Macmillan & Co. 1894. Pp.
xx, 509. Price $4.

Protegsor Taye ip known to many of owr readers from
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The construction is ,

his contributions to the publlcat:lons of the SciENTIFIC
AMERICAN. He posseases admirably the art of putting
in popular shape the most advanced views of his science.
The economic geology of the United States is a fleld well
covered hy the book, which not only treats of ores and
fuels, but also of building stones, cements, precious
stones, mineral waters and allied topics. One thing
about it which may be termed a genuinefeature is a most
exhaustive index of nearly 40 pages, an examplewhich it
may be well for other anthors to follow. A short &p-
. pendix on the literatare of the science is o f interest aleo.

THERMODYNAMICS OF REVERSIBLE Cy-~
CLES IN GASES AND SATURATED VA-
PORS. By M. I Pupin. Arranged
and edited by Max Osterberg. ow
York : John Wiley & Sons. 1894.
Pp. v, 114. Price $1.25.

This work isa synopsis ofa ten weeks® undergraduates”
course of lectures delivered before the engineering stu-
dents of Columbia College by Dr. Pupin. Mr. Osterberg
has put his notes of those lectures into shape, and in this
book we find them published with the approvalof the lec-
tarer. Thesubject andits treatment combine in jmparting
to the book a character of special value and timeliness.

THE ‘'PRACTICAL ENGINEER” POCKET

Book AND DIARY. Edited by W.

H. Fowler. Manchester : Technical

Pubhahm%‘ Company, Limited. 1894.
Pp. 293 rice 60 cents,

Thisvery attractive little work contains over 200 pages
devoted to general engineering topics followed by a diary
for the year, with memorandum pages following the
diary pages. It is one of the annual publications which
have a very well recognized place in engineering litera-
tare and will be well received, we do not doubt, by the
profession.

EXPERIMENTE MIT STROMEN HOHER
WECHSELZAHL UND FREQUENZ. Zu-
sammengestellt vonEtiennede Fodor.
Revidirt und mit Anmerkungen
versehen von Nikola Tesla. Mit 94
Abbildungen. Wien, Pesth, Leipzig :
A. Hartleben’s Verlag 1894, Pp.
xvi, 291, Price $1.

....... .

SLlENTlFlL AMERICAN
BUILDING EDITION.

APRIL, 1894.—(No. 102.)

TABLE OF CONTENTS.

1. Elegant plate in colors showing a handsome colonial
regidence just completed at Ashbourne, Pa, for
Charles Salmon, Eeq. Two perspective views and
floor plans. Cost complete $11,500. Frank R.
Watson, Esq., Philadelphia, Pa., architect. An
elegant design.

2. Plate in colors of a Chicago dwelling designed for an
architect's home, andrecently completed at Morézhr

' ‘Park, Chicago, IIl. Two perspective views and
floor plans. Cost $4,200 complete. Mr. H. H.
‘Waterman, architect, Chicago, Il

8. Two perepective views, interior view and floor plans
of the elegant residence of Judge Horace Russell’
recently completed at Sonthampton, Long Islend.
Mr.Bruce Price, New York City, architect. An ad-
mirable design in the colonial style ofarchitecture.

4. An English cottage at Buena Park, Chicago, Ill. Two
perspective views and floor plans. Mr. Jamea
Gamble Rogers, Chicago, Ill, architect. A uniqae
design in the Cotbic style of architecture,

5. A residence at Southport, Conn. Two perspective
views and floor plans. A picturesque design in
the modern colonial style of architecture. Mr. W,
W. Kent, New York City, architect.

6. A cottage at Freeport, Long Island, erected at a cost
of $2,600 complete. Perspective view and floor
plan. A unique design. Mr.W. Raynor, Free-
port, L. 1., architect.

7. A residence at Rogers Park, Ill. Two perspective
views and floor plans. Cost $3,048 complete. An
attractive design. Mr. C. W. Melin, Chicago, 1.,
architect. .

8. Two perspective views and floor plans of a dwelling
rently erected at Rogers Park, Ill., at a cost of
$3.730 complete. A nnique design. Mr. Robert
Rae, Jr., Chicago, Ill, architect.

9. A cottage at Morgan Park, Ill, ‘erected at a cost of
$2,968 complete. Two perspective viewe and floor
plans. An attractive design, treated in the English
cottage style of architecture. Mr. H. H. Waterman,
Chicago, I11., architect.

10. The new St. James M. E. Church at Kingston, N. Y.
Perspective and plans. Architects, Messrs. Weary
& Kramer, of New York City and Akron, Ohio.
Estimated cost, $70,000. Style of architecture,
Romanesque.

11. Miscellaneous Contents : Vibrationsof tall buildings.
—Artificial stone.—A simple and efficient dumb-
waiter, illustrated.—An improved woodworking
machine; illustrated.—The New Era electrical gas
-burner, illustrated.—P. & B. Ruberoid roofing,
sheathing papers, and paints.—Improved wood-
working machine, illustrated.—Foot power mortie-
ing machine, illustrated.—A large sheet metal ceil-
ing, illustrated.

The Scientific American Architects and Bunilders
Edition is issued monthly. $2.50 a year. 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, iBustrating the most interesiing
examples of Modern Architectural Construction and
allied sabjects.

The Fullness, Richness, 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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*‘T. 8.” metal polisb. (ndianapolis. Samplesfree.

For mud dredging engines. J. 8. Mundy, Newark, N. J.

Microbe Killer Water Filter, McConnell Filter Co.,
Bufralo, N. Y.

Agricultural patent forsale.—P. J. Ebersohl, Center-
ville 8tation, 111.

Cheapest Water Power.—See top of 1st column, page
170. Also top of 2d column, page 239.

Bookbinding.—All classes of work. Magazines a
specialty.. Haddon & Co., 139 Center St., New York.

Steam Hammers, improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 4 Columbia 8t., New York.

Screw mach milling machi and drill presses.
Thbe Garvin 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.

Emerson, Smitbh & Co., Ltd.,, Beaver Falls, Pa., will
send Sawyer’s Hand Book on Circulars and Band Saws
free to any address.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps.
acid blowers, filter press pumps, etc.

Patent for S8ale—S8tall for comfort and cleanliness of
milk cattle. Agents wanted at 50 per cent commission.
M. Schembri, 396 Van Buren St., St. Paul, Minn.

Tbe best book for electricians and beginners in elec-
tricity is ** Experimental Science,”by Geo. M. Hopkins.
By mail. $; Munn & Co., publishers, 36. Broadway, N. Y.

Forthe ori inal Bogardus Universai Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26t 036 Rodney 8t., Brooklyn, N. V.

Patent Electrie Vise. What is claimed, 18 time saving.
No turning of bandle to bring jaws to the work, simply

N.Y.

Competent persons wbo 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.

I¥"8end for new and complete catalogue of Scientific
and otber ‘Books for sale by Munn & Co., 361 Broadway
New York. Free on application.
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~(5974) J. E. E. asks: 1 Could storage
battery plates be made porous by making them of lead
and zinc melted together and afterward eating the zinc -

out withacid ? A. It is doubtful. If you could getan
alloy with a preponderance of zinc stable on cooling it i
might be done. 2. With what number and amount of ;
wireshouldI wind a bell to ring over 75 rods of No.12
galvanized iron wire with earth retarn ? And how many .
cells gravity will it require ¢ A. Use 4 cells gravity bat-
tery and wind bell to about 6 ohms resistance, say 4
ounces No. 24 wire.

(5975) L. A. H. asks: Is the electric
spark the passage of a mass of electrified matter, or a
current through rarefied air gimilar to a Geissler’s tube ?
If neither, whatis it ? Is the arc of the arc lamp a simi-

lar phenomenon ? 1Is there any work which systemati- ;

cally treats this and allied subjects ? A. The electric
spark is attributable to the heating of the air, and to the
transferal of heated material of the electrodes. The
voltaic arc proper is due largely to incandescent carbon
vapor. Suchsubjects as these are- treated in different
worke.
to such topics.

(5976) H. E. says: Kindly give me a
recipe for destroying moths and worms, such as in-
fest upholstered furniture and ruin carpets.

A, Alcohol.....oqivieeriaqerennanyanss.s.500 parts,
Naphthaline.............cco0euue o
Carbolic acid..
Camphor....
Essence lemon.
Oil8 of thyme, lavender and savine (of

each).......... .
This can be used by sprinkling over furs, clothes, car-

pets. furniture, etc.,or, better etill, by application by a

spray producer.

(5977) -‘P. M. asks (1) if the current from
an induction coil would be of any use if it was constant.
A. Yes; it might be deeirable for some work. .2. Is the
correut from an induction coil the same as that of an
alternating current dynamo ? A. It is the same in gen-
era), but the form of the wave curve may be quite differ-
ent. 3. Why cannot an alternating current be uneed to
ring an ordinary bell? A. The alternations are too
rapid. -

(5978) T. R. E. writes: 1. I have a piece

of pyrites I overheated trying to solderaacartpln toit.
18 there any way to get it back to ite bright color again ?

2

No work can well be lmned which is restricted |

for pyrites, you cannot solder it. 2. Howcan I drill a
hole through it A. For drilling, use a diamond drill.
8. Suppose a box car is ranning 20 miles an hour, doors
shat tight. A man jumps on the floor with and against
the motion; can he jump one way further than the other?
A. The person jumping in a car can jump no further one
way than another. 4. I have an incandescent 3 candle
power lamp. Both wires got blown off close to the glass

: before using. CanIdo anything with it?t A. You can

only connect with your lamp by arranging to press the
ends of your conductors against the ends of the wire.

(5979) E. W. M. asks: 1. Is there any
serious difficnlty in charging a storage battery of 30 cells,
arranged in three parallel series of ten each, and die-
charging them all in geries, provided all the cells are as
nearly alike as poesible and the several series as nearly
as possible of the same resistance ¢ A. There is a diffi-
culty. It is advisable to chargethem in three series, one
geries at a time, if yon cannot charge the whole number
in series at once. 2. Will not tin piate answer well for
the disks of a dynamo armature? Will they be better
for removing the tin? A. Yes. They would be better
without the tin. 3. If an alternating carrent at con-
stantly varying E.M.F. be passed through a converter,
will the E.M.F. on the secondary circuit be constant or
will it vary in proportion to the primary? A. Thege-
condary current will vary with the intensity of the
primary current, and, the currents depending' on the
E.M.F., the potentials will also vary. 4. In what wayare
low voltage Edison lamps uneconomical, do they require
more current or do they burn out quicker ! A. They
are not uneconomical except as requiring larger con-
ductors for a given candle power.

(6980) W. A. 8. asks how to stain a gun
barrel. A. Clean the barrel thoroughly, then sponge with
the following solution which js made up by weight :
Antimony protochloride, 4 parts ; solphuric acid, 2 parts;
empyreumatic pyroligneoos acid or gallic acid, 1 part.

: Apply several coats until the barrel ja dark enough.
oue sliding movement. Capital Mach. Tool Co., Auburn, .

(5981) C. W. T. says: We have a num-
ber of small water motors here, and I desire to getat
the amount of water used by them. What is the volume
of discharge in cubic feet or gallons, due to 50 pounds

pressure, or a head of 118 feet, from respectively 1-16 inch, :

caating and sound, maybe run at a veloeity of 400 revo’
lutions per minute with safety. If a split pulley with
a bolted rim, it should not be trusted for more than one-
half the velocity above stated. 8. Will lime in a boiler
cause the tubes to leak ? If g0, what 18 the best remedy?
A. Lime does not make boiler tubesleak, unless it shounld
become 8o thick as to cause the tubes to become over-
heated and by theirexpansion disturb the joints. Boilers
in limestone districts should be treated to a dose of caustic
soda or lye, eay at the rate of a pound for each 5 horse
power, as often as once a month, kept in the boiler for a
day’s working and the boiler then thoroughly cleaned. See
Davis’ book on “Boiler Incrustation,” $1.50 by mail.
4. Some boilermakers tell me that in putting new tubes
in a fire box boiler it is best to let the tubes extend out
past the tube sheet 3§ or 34 inch; expand to them without
beading them. Others say it is best to have them the
proper length and bead them down on tube sheet. Which
is the best and most durable way ? A. Tubes of loco-
motive boilers at the firebox end, if well expanded and
projecting ends turned slightly out, should project no
more than 4 of aninch. If left longer, they are liable to
be burned and become ragged on the edge. Close bead-
ing the end of the tube is old style, and should be aban-
doned. The beading tends to disturb the perfect joint
made by expanding. 5. What is caustic soda, and where
can Igetit? There is not a merchant in all this country
that can tell what it is or where it can be bought. A.
It is sold as caoetic lye or caustic potash. It is sodium
hydrate.

(5988) W. W. W. asks: 1. What is the
principle on;which cream separators work, that is, how
is the milk separated from the cream? A. The differ-
ence in specific gravity causes the separation. Long
standing or centrifuga) force may be applied. 2. What

thelatter is the better, please tell me what course to
adopttogetintoone. A. Go toa college. For courses
infactories apply to the General Electric Co., Lynn,
Mass., and Schenectady, N. Y. 8. Where is Lake Copais,
spoken of in your last SCIENTIFIC AMERIOAN ? A. Lake
Copais is situated in Greece.

TO INVENTORS.

14 inch and ¥4 inch nozzles, of the kind usual in amall :

motors? A. Thel-16 inch nozzle will discharge 01073

cubic foot or 07777 gallon per minute. The 14 inch 0448 .

cubic foot, or 8322 gallons.
or 13'29 gallons.

(5982) F. M. B. asks how to make a
cheap single coll electric sounder and the materials
needed. A. Makea core of bits ofironwire each 2inches
long, the bundle being ¥4 inch thick. Glue paperaround
it and wind with four or flve layers No. 20 wire. As
armatnore use an iron nut soldered to the end of a spring.
Bend the lower half inch of the spring at a right angle
and screw to base board. Mount the magnet horizontally
on ablock screwed to the board.

(5983) A. M. R., Toronto, asks for the

The ¥4 inch 1-772 cubicfeet,

- best method of dealing with water supply pipes to pre-
|‘ventoondensation of moisture in passing throigh warm

aparfigepts, ‘or secondly (if it cannot be prevented) the
best plan to protect wall or ceiling from the dripping of
the water. A. Thorongh felting of the pipes, the same
a8 with steam pipes, will prevent dripping of water.

(5984) J. K. asks: If the balance wheel '

on machinery run by an electric motor was changed
from the main shaft as now rup, making 40 revolutions
per minute, to the intermediate, making 120 revolutions

per minute,what would be the gain in power to overcome

loads suddenly thrown on the main line, a8 compared to
the present arrangement ? A. It would have nine times
the energy.

(5985) F. H. W, asks if there is any way
that two band telephones (receivers) can be connected

by two wires only, and no ground, between two stations, :

- and to signal with a two-point switch at each station,
i without nsing a pnsh button with the battery and bell
' call; there are to be a set of batteries and bell at each
station, What I want to accomplish is to have or give
the signal to the. distant station by simply moving the
switch overand back. As the line is not very long (about
- 100 feet), I do not care to use a magneto, and if it can
be done by only two wires, and no ground, with a two-

pointswitch,I should like to know the way; otherwise I .
will use three wires, as there is no good meansto make a -

ground connection. A. The annexed cut will give you
an ideaof the method of connecting up the required cir-
cuit. The normal position of the switch would be on the

point, @, connected with the bell. When it is desired to
call, the ewitch arm is moved over to the contact, b; after
the call is answered, the switch arm at either end of the
telephone live is thrown off from the point, b, and left }
open. As soon as the conversation is finished, the arms
are returned to the point, a@.

(5986) C. W. H. asks (1) whether a mag-
neto telephone will work on the same line with an elec-
tric telephone ? A. Yes. 2. Also pleage give a diagram
of a magneto telephone on a line 1,000 feet long with
common electric bells for calls. Please give the diagram
with the smallest number of line wires possible. A.
See reply to query above.

(5987) J. 8. M. asks: 1. On a common )
slide valve engine, cylindér 12+18 inch, how large ought .

the steam and exhanst pipe be ? Is it bestto have the ex-
haustpipe largerthan the steam pipe? If 80, how much
larger? A. The speed of the enging ia algo an indication
of theeize of the steam and exhanst pipe. If your engine
is to run at80 revelutions and under a 3}¢ inch steam pipe
and 8 inch exhanst pipe will be the proper aize. - If a

| high epeed engine of from 125 to 150 revolutions per | g

minute, a 3 inch steam and 814 inch exhaust pipe will be
the proper eizes. 2. How fast can a cast iron band wheel
7 feet diameter, rim 14 inches wide, and 134 inch thick, be

A. You cannot restore the color and luster. Use cement j ranwitheafety ? A. The band wheel a8 stated, if a solid
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Car coupling, J. W. #amsay...... 5
Car, electric mm:(ir H P. firo . 518,221
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‘ar starter and brake, C. H. 0. Luverk ¥
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is the best way to learn electrical engineering—to take a .
college co ree or toenter anelectricalestablishment ¢ If .

Cash drawerand manual recorder, B. H. Mlnnlgh 518,284

cgg% reggt'elg, inldigzllto'rb and rttiacorder.c| B (%0 , .
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MoG ............... .. 518.267
Cask, 8t evens & Baker . blabT
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Chain'drive, T. Corscade 513,300
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Chest, too W.ﬁummr & Carm}, .. BIR208
Chimney ¢ wl, Fanihahar & Kooh.................. L]
Chlorine, making, W. Do nld. .. 518,445, 514,446
Chopping knifi, 1. H, Rundell.......ccveviezenees.. 518,218
Cigar tip cutter and dice throwing apparatus, R.

& H. Rabiger. 518.469

Clgaretts marh] o
Cleat, ceiling, H. F
Cleat, ceiling H

Clevis, 8. E, er 613,456
Clip for letters. accounts, etc,, K, Keller . .. 08,252
Clock, electric tower, C. D. W .......... . BIA 33T
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Clothes wringer and washtub, eomblned F. &

W. Lew 518,412
Clover feeder, W. E. Ayer 480

k, gas burner, G. A. Ri 530
Coin controlled machine, w. 11,415
Couapsible box, A. Ortb... .. 518.270
Compensator, W. Daves. . 18,488
Condenser and feedwater ‘heater, combined sur-

face, J. B. MCCUrAY.....cocierierinnienineenisans
Cooler fur cinder oo es, 8. R. Fellows..
COHI] cutting and shockihg machine, A. 1

Corn sbm&s ‘device for loading, G. W. Collin
Cotton, machine for handling and cleaning seed,
W.E. El8Im......c00.0 vortarannniennans PPN 518,316

Couch, swinxing, J. Keller 518,647
. Counters. bars, etc., combined arm rest and guard
! for, RS (1)« 21 vveeasnensnnsonesasnnnasnnes . 1414
Couplmg. fua Car con ling.
mping maching, 8. W. Ja .. 518,249
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C. McAlpin . 518,630
Cupolafurnace, J. Blakeney 518,
Cur]i:"ent motor, universal phase alternate, T. 518310
Cnt-outmeter, C.D.Hask DN8.......ccccveveiinnanns 618,244
Cutter. See Cigar ti] enuer. Paper cutter.
Deflector, light, D. E. wkins. 518,608
" Derrick, W. R, Clos 518,225
Desk, wall, J. F. Figgins 518.667
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Door hangr«rl I tichgrds.. 18,270
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Flectric switch, A. Ekstrom........
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Electrical contact mechanism. J. F. Blake...... ... bl8,
Elevator. See Hydraulic elevator.
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Engine See Rotary engine. Rotary steam en-
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Fender. See Car fender.
Fiber brake, crnsber, and cleaner, J. F. Lester.... 82
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. Firearm, breecb-loadiog, E. Elder.. 51R 144
! Fir pe, W. 8. a) 514,272
Fire extinguisbing apparatus, A. L. E. Lechnrtier 518,558
Fish cuniture, nursery (‘yo dfor, C. A. Hoxsle eee.. BIRRIG
Fish pond, artifici. A. Hoxs e.

Foot rest, C. B. Demares ............................
Furnace. See Cupola furnace. Reverberatory
and regenerative furnace. Smoke consuming
anace, E. B.Coxe........c0c.0n
. Engelbach & Bretherto
Furnace cast house, blast, Miller & Geor;
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F‘nmace for treating(refuse of cities..l J. Btorer. 518285
Gm’ment.d%ne%r’s M L. lll i ii.'li}"lt"'ﬁ518,514
Gas, apparatus for charging liquids wit . Rue!
Gaseous products in breweries, method o
zppﬂratus for the recovery of wme,
wietusch .
QGate. See Elevator gat
Generator. See Thermo-electric generator.
lass, making rose-red, A. Spitzer.......... beeeeeas
rate, J. W. th......ooivinieii e, B
iravestone or monument 0 W. Smith
un, cane, 0. Janke.........oo.iie vienionnns
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{and bag, All
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Metal sawing macbine, J. F. Lundabl..

: Metagig htie and rail fastener, Armstrong & Wa
53 3.7 R

Meter. See Cut-out meter. Electric meter.

Mica. splitting, J. Fo 1d

Milk bottling macbine,
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ner, self-acting, J. R. Wain..
]l instrument, A, H. Beyer
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N i, s, eing pectasin 0 1 | Spoon . Gt 127 DRILLS | BAUSUE & LITmienaLy
Nut Iock F.B. Waliac 518474 8l ‘e ckard \J Correct in I kw Workmauship, and P lce.
ol can, . E. Williamso B2 £ | Siraisbr.sinle L, Bickar INSIHUETIUN’ i uehip, .

Ore% extracting impuri ties from hematite, W. 8.

otter.... . . 618,5!
Packing vehicle wheels. ‘device for, F. G. Dnvls... .')18.395
Paddlewheel boat, .Kunneth.. . 518,266
Paint, luminous, O. Kraut..........

Paper cutter, roll, D. Mcbachlan .
Papﬁlfmnumctorles, pulp catcher for, A. G. E.
B R
astry or confectionery, machine for forming
articles of, D. M. Holmes
Peeling knlfe, fruit, N. B. Hale
Phobographlc film holders rexisberln

'olbam
Pipe.” See Sheet meeal pip
Pipe lfrom mandrels, removlng artificial. W A.

Tipson. 567
Pipe joining device, W. A. T on B14, 655
Pipe makmg machine, W. A. . 018,068
Pipe wrenc Wynn & Glllesple ......
Plane, carpenter’s, W, E. Crompton..... . 518,621
D] -ue:, a.utomatlcgear W. & J . E Gleason. 518,497

rn, G. P. Ku h ............................ 518.459

Pot. See Wateﬁgr BO
Preserving case, Streator.......ccceevveneeees 618,286
Press. See Drop press.
Printing device, hand, Smith & Tripp.............. 518,005
Printing press dellvery apparatus, G. Goss, )

Printing presses, perforating mechanism 'for
nder, E. Kellner
m.im; wall

paper, machinefor,C. F. W. Leh-

ve.. D1E,B24
J’nlverizer land, H. C. Brookens. . 618,363
Pump, D. F. & H. Selzer........ 512,356
Pum . air, Wolﬂ'& il de Jr BI8, 512
Punch, ticket, J. M. Hlack.. . 518,518
;;rome]ter. l]fehhtng &dstlgmbm &r s aaree: 1,413
Toxylin solvents an eir products, mapufac-

LUTIDG, G O: ZOUOT. .z on s e 815,386 to 518,388
Rack. See Book rack Diuplay rack.
Railway bond, electric, J. Meyer.....
Railway bridlé rod, H. A. Morin.......
Bailway conduit, electric, P. P Banholz
Railway, elevat d:'C. C. Burton
Railway, gravity, J. W.Caw der H18,224
Ratlway signal, electric, B. F. 518,511
Railway switch, automatic, O. E. 518,281
Railway system, electric, C. D. Tisdalo .. 5182}
Railway trackand car, C. C Burton................ 518,660
Rnnges. stoveﬁ. or heaters, ﬂrebox and grate for. 5
Rec order. See Electric current recorder.
Refrigerating machine, L. Block..

frigerator, J. Denson
or, G. Fe

Bei
frigerat
Ralzie%er. See Autognphrcregister. ‘Cash regis-

!leuulator. 8ee Beltreeulator. Electric current
.regulator. Electric machine regulator.

Raverbera tory and regenermve ace,

R

heo tat.' & Bin
Rbeostat, J. P. B. Fiske..

Roaad worker and scraper, W.Stearns.
Rods, machine for straizﬁtenlmr. P. M. Haas,
Rotary engine, G. W. Morthland.

Rotary engi ne, R. a.denicmk...

Rotary engine, B. M. Wilkinson.........

Jkinso
Rotary steame?englne, Wllllams & Fisher..
Baccharine juices, purﬂ’ylng. G. Q. Tiemann
8ack fastene TOCt

C.
.atalg'c?gw .
alt and pepper dlstrlbuter.
Mg anc Rosen t.reter

ash h

law set, H. M all

lawing machine. circular, E. E. ’I'homas

e, pendulum, W. J. Graves.......
p T, road, T. R McKnight.

Berswdriver, B 1. Snyder....

teal, bottle, 'H. Robinson

leed[fa in envelopes, machine for packaging, E.

. 6668
an 7 e 518,548
machine for formtug and aol-
eri ng, D. D. Ranne ceeseseananes D18,376
Bheet metal pipe, C, 8.
hock compressor, E. W.
8hoe shanks, sheets otmetallic, G. D.

Bartlett. ... 518

8 gnal. See Railway signal.

BlgnallngErevlce for crossings, automatic electric,

Bka{n' A. I[ mar ghma,m
e, F.

Skinning kuife, M Cahen

Smoke preventing furnace, J. A.
Snap hook, R. A. Breul..
Sorting cards and compil
for, J. K. Gore........
Bplndle bearing, combine, raper
Bprixg lglmckle and oil di.strlbuter, combined
ami
rinkler. See Iawn sprinkl
mpcanceling machine, G. E Barnard
tamping machine, A. G
Steam boiler, J. Cahall. .
Steam boiler, G. Cawley
team boiler. M. N. Forney ..
3tone, artificial, E. Goode.
S8top motion, electrlc,.l Welr
Stopper. See Tube sto
tore service appamtus, J. W. Thew
v%ee Harness strap.

switch. Raliway switch,

Tank mould, water, Tickner & Batler............. . 518,
Tawad vkin and making sume, Norris & Burk..... . 618,467
Telephone exchange system, Sabin & Hamgto B 518,304
Telephone system, Sabin & Hampton.............. 518,332
Telephone transmitter from seconda.ry batterlee,

J. J. Carty eeeeseee 518,392
Telephonic apparatus, C. Milde.. . 518,263
Telephony, multiplex, W. W. Jaoquea 518,367

ermo-electric gen erator, H. B.Cox . . 518,643
Tharmometer, Brro: ... 518,442
Thrashi maching taﬂt.h t-

er for, E. W. Oakey... . 618,328
Tin, See Maisllletie,
Tile, roofing, Veen & Dorn ;F .51&294
Tin plating machine, C R. Britton.
Ti-e, pneumatic wheel, T. A. Egan 5 .229
Tool, combination, F. K. Sn 518,283

Tgy, marble phooting. E. M. Ve]sor
F zit AniLail t,rsp

M'roflesy wheel, J. D. ADBIEY ....voveivenrennrsanianes
I'rolley wireﬁnder, ant,mmmc, T. ftraus
'rougers, J. E. Leavitt. .

'ruck, J. M. K. Pennink. .. .
Fruck’an d hoist, combined,J. P. B. .
‘ru&k forrailway trains, pneumatic buﬂ’er.

.. 518,535 '
. 518,235

m
r
"
n
L
L
n

Trock, rallwsy. E‘ﬁgi*l’ & Weml 518,313
Tuabe stopper, E. 518.228
Twine box. J. W. Herriott 518,504
Valve. fluid brake, H. 'I‘nbor 518,289
Valve, hydrant, C. H. Wat 518 475
Valve mechanism. rock dn]l R. L. Ambrose . 518,212
Vehicle coverand suppart therefor, J. H. Rau.. .. 818,376
Ventilator. S8ee Car ventilator.
Washer.” Bee Bottle washer.
‘Washing machine, F. Jackson.. «aneners 518,407
Water module or delivery regulator, C. A.
D’EDIO. . ieieeiins tiennennieenessisarosssensnonnnss 8,227
Water Véheel regulating apparatus, bessions & 8
AN EmMON. . o..vveieiinninens-nnas

Vlatermg pot, J. R. Wotherspoon..
Welgher rotating grain, J. Sudbrock,

Wel's. plston for artesian or oi), W.
Wheel. See Trolley wheel.
Windmill, A. V. Winegarden.
Window, slide, M. Zennier. . . 518,303
Wire lgcps, machine forforming, White & Lager- 18.581
Wire streteher, G, W, Hughs,.... . 518,406
Wood, kindling, W. F. Hutchlnson . 518247
Woodworking machine, W. Lyon.. 518,529
rench. See Pipe wrench.
ringer. See Clothes wringer.
Writingmachine, E. Griffin........c...cceevenennenne . 518,499
DESIGNS.
Car body, J. Commerford

Key top, Graham & Saveli.. ..
Mirror f ame, J. F. Lockwood
Rack, W. W. Ensign. .

TRADE MARKS.

Bollers': heatinzand power, Howe, Hopkins & Bas-
Boots and shoes, Versteeg-Grant Shoe Company... 24, 528
Braces, bolts, nails, screws, washers, fastenings,
and similar articles of builders’ hardware.
Stanley Tool Works
Braundy, cognac,Moullon & Cie A,
H Bruehes hair and clothes, F‘lorence Manufactur-

2,547
24,566
545

Electncal instrum ents for measuring current, po-

tential, and resistance, Queen & Com uny,.....
Extracts, finvoring and PET urmng, C. 8. Netter..
E ewater A. E. rad

Flour, wheat, Thompson Milling Compa!

Glass, plain, ground, or chipped sheet.
Glass Company..

Gln%s. plain or gro

mpany.
Jewelry ornamented with precious stones, dia-
monds exceptedq, H. R. Benedict 4,524
Lard, Anglo-American Provision Company.
34,554 to 2,657

Liniment, W. C. Johns
Medid naf wines,

3

Medicine to neutralize the effectof mlcrobes on
tﬁle physlcal system, fluid, Goodmun
Mlneral water. natural, Waukesha- Lithia Sprlna
Mineral waters, Gerolstelner

dyck
Operaglas

wa
Salt, F. T
Shatnpoo torthe halr J. W. Barn
Silver tableware, M. ¢. Eppenst,ein & Compnny
Skins, dye d rabbit, Lafrique & Pin . 24,529
Soap and s aponaceous oompounds, Small & Teed.. 24,643
B(}np totlet, J. T8 WIHAME COmDANT. .. ooiiennnens 542
iees and fuvoriog xtracts, Johu Bird Company 24516 E
aploca. (.avlon Sp?m CompRn
Vermouth, iuswppe & Luigi Frateili
Washing fluid, M. Williams. .
‘Water motors or pumps, G. J. R
Whisky, R. Hewson,

A printed copy of the aﬁleciﬁ(mtlun und drawing of
any patent ln the foregoine liat, or any putent in priot
iganed sinee 1855, will be futpisbed from this office for
25 conta. 1o ordering please ataie the name and number
of the patent desired, sod remit to Munn & Co,, 361

way New York.

Canadian patenrs may now be obtained by the in-
ventors fur oy of the Inventlons named in the fure-
f[}lil.lg list, provided they areslmple. st a cost 0f #40 each,
If compicated tha eost will be a llttle more. For full
instmctions address Munn & Co,, 3881 Arosdway, Now
York. (Other forelgn patenta mey alee v gbtained.

"W overtinements.

ORDINARY RATES.
Inside Pnge. ench insertion « « 75 cents a line
Buck Pnge. ench insertion « « « « $1.00 a line

§F- For 'some classes of Advertisements, Special and
Higher rates are requived.

The above are charges per agate line—about eight
words per line. This notice shows the width of the llne.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-

‘ment, as the letter press. Advertisements must be
received at Publication (ffirc an earl{ as Thursday
morning to appear in the following week’s issue.
L Eiayn Serew Cob-
Foot Lathe ting Auts—
megll_ matic Crosg
Bx25 i, A “eed, okc.
Beroll Asw, H Catalogun
Cirgular Freq
Elvn.'hlmel af ull cur
rtluera,

Slneca Fails Mig. Co. 695 Water St, Seneca Fally, N.Y,

lAT N ES. Outhia I

atauogua Fres. MSHY S
1%

Planers. Drilla, Machine Buop

Tont Tathes, Toals and Supplies.
TIAN LATLE

(CLYIRT "!'t CmcmNAI'I, 0.

PATENTED NOVELTIES

‘We want the NewYork ity Agency for Patented Nov-
elties of merit. Would uniertake the manufacture of a

In Architecture.

Architectural Drawing,

Plumbing, Heating and Ventilation,
Bridge ineering,

Railroad Fngineering,

Surveying and Manping,

Mechanics,

Mechamcai Drawing,

Engllsn Branches, and

ELECTRICITY.

Diplomas awarded. To begin students need only
know how to read and write. Send for FREE ()Ircula.r
of informatlon statmg the subject you think of studying

T'he Correspondence school of Mechanics
nnd Industrial Sciences, Scranton, Pa.

‘4000 STUDENTA.

ARBORUNDUM g

ASIVE bl[“
wnt: H TUTE.
HEEL SLAB &

E CIRM.

Euv
TELEPHONES

That are

qood—not ‘‘cheap things.’’
ence in cost

slittle. We guarantee our apparatus and
6umntee our customers against 108s

ur guarantge andinstruments are BO)
WESTERN TELEPHONE CONSTRUCTION GO.,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States.

CGATALDGUES FREE 7O ANY AODRESS
T

TECHNICAL SCHOOLS: THEIR PUR-
pose and 1ts Accomplishment.—By Prof. R. H. Thurs-
ton. g per discussing the importance to the l_1people
and to the nation of the introduction and De ection
of technical eduoatlon in the United States, and its d
velopment as a part of a state and national sysrem.
Com.a.vned in Scmwrnrlc AMERICAN SUPPLEMENT,
934 and 3. Price 10 cents each. To be
hnd at this office and from all newsdenlers.

KNITTING MACHINERY.

Enltted underwear 18 10 vogue. The best
muachinery for 1ts manafacthre, soch ad

SHIRT MACHINES, SLEEVERS,

BAR STITCH MACHINES, etc.,
are ade by SCOTT & WILLIAMS,
2077 E. Cumberiand Street,
Establighed 1885, Philadelphia, Pa., U.8.A.

ALSITE ¢ SOLDER
ALUMINUM.

Does not disintegrate. The Butt joint ean be rolled,
hammered, or drawn. Full particulars on application.

ALSITE ALUMINUM CO., 106 Liberty St., New York,

o cH“cKs The National

T All sizes and styles
¥ Pat’d Reversihle
A Jaws, Ilus, cat.nlo ue Thes mdard
Chuck since 1882. A WHIT»
LOCK, R. 145, 39 Oorthmdt St., New York

PROGRESS OF SCIENTIFIC DIS-
covery.—By Lord Kelvin. Abstract of the presldentlal
address before the Royal Society, Nov. 30, 1893. Cone
ained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
940. Price 10 cents.
all newsdealers.

TOWERS aw TANKS

PATENT SECTIONAL
ALL IRON TOWERS

of 4 aud 122 Columus, for
Water Works, Cities, Towns and Manu-
factories.

PLAIN, ALL WOOD TOWERS.

ELEVATED TANKS
for Automatic Fire Sprinkler Plants.

Manufacturers of Iron and Steel Tanks.

Louisinna Red Cypress Wood
Tanks a Specinlty.

00d specialt; o‘nro al
‘ & Up ﬁ N, 1&6 Broadway, New Ynl'k. I

DISPOSAL OF THE GARBAGE AND f
Waste of Cities.—By W. F'. Morse. A statement of what, | _—*
| during the last two years, has been added to our Know- i
" ledge on the subject of the disposal of city garbage and |
refuse; with special reference to the disposal by fire of :
the orzanic waste and garbage of the Chicago Fair.
Containedin SCIENTIFIC AMERICAN 8 UPPLEMENT, No

| 938. Price 10cents. To behadat thisoffice and from
all newsdealers.

Finest Eluamy of Hand and Chucking Reamers,

Sohd and Shell
with Pat en{
ll‘lll Flutes.

hardened steel Mandrels and Arbors.

Manufacturersof
the

Lightning and Green River brands of Labor S8aving

kinds of wetal, also '

W. E. CALDWELL CO.
219 E. Main Street,
LOUISVII.LE. KY,, U.S.A.

The machlnery I make is the kind
-you want. Every machine bears the imprint
| of my brain as well as my name. Of the best
work and finest material, it does the best
work, saves the most time, and makes you
the most money. Send for a catalogue,

Catalogues: A, wondworki mach mach’y for
brass, ivory, horn, etc.; C, shuftg, pulﬁeysBimnzcrz etC,

P. PRYIBIL, 483500 W. 41st8t. NEW YORK.

il Mfg. Co.
e, "ﬁﬂgff i .W"S-"‘smﬁ'}gfi’ww“[‘afm&’
Greenfie’d, a ,
M!NlNGTUNNELING.
MATCH ® MACHI NERY GRIRTERN LRRNROBD WNORN
Latost tmproved. Complete plants furnished. JOS. C.
5 El‘imelaBBrfttggn?v(?oﬁ gltlrget?gh?laﬁelpgla,l’a. RAND DRILLCo i: Pacr F.o:

THRE “OLIIN”
GRS RND GRSOLINE ENGINES,

FROM 1 T0 10 HORSE POWER, FOR ALL POWER PURPOSES.
THE OLIN GAS ENGINE CO,
222 CHICAGD STREET, BUFFALO, NEW YORK.
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The differ- ;

%y}fatent sults

'I'o be had at this office and from

Shmgle, Headmg, and Stave Mill Machinery

and Veneer Cumng
Send for Cat. A.

) Wnod Pulp Ms—
chlnery. Send for
Cat. C.

Trevor Mfg. Co.
Lockport, N. Y.

Fertilizers are Un Prufltahle

Unless they contain ruffitrient Complete

fertilizers should contain at least 6 per cent. of Potnsh.

Fertilizers for Potatoes Tobacoo, Fruits and V egetables

should contain from 10 to 15 per cent. of Potash .

tain best results use fertluzers cont alnlng eno

or apply Potash salts, such as Muriate of Po
hats of Potash and Kainit. Instructive ‘pamph]
nformation free. Address,

GERMAN KALI WORKS,
BENNETT BUILDING, NEW YORK CITY.

WELL DRILLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
PoweT.

L Send for
; Catalogue.
R ANDHVAR

Imprr)\rl.,d (r[lll.gﬁ L.at.h(-

sh, Sui-
lets and

ATHACA, W, Y.

ARTESIAN WELLS. —BY PROF. E
G. Smith. A paper on artesian wells as a source of
Wﬂter supply. Essential geological conditions of arte-
slan wells. Some chemical features of arteslan well
supply. Contained in SCIENTIFIC AMERICAN 8SOpP-
PLEMENT. No. 943, Pricel0Ocents. To be had at this
office and from all newsdealers.

OiIL WELL SuPPLY 6.

91 & 92 WATER STREET,
PITTSBURG. PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for elther Gas, Oil, Water,orMineral Tests
ers, nes, Plpel ordage,
rilllnu Tools, etc. Ilustraud
catalogue, ge ice lists, and dis-
count sheets on request.

BREAD MAKING. — AN EBBAY BY
W. T. Callard. vead at the annual examingtlon io bréad
making, held by the Natlonal Assaciation of Britleh
Maater Bakars ant Confectioners, A paper of value to
brEars aa well as to housekeepors, Contninad tn BOIEN-
TIFIC AMERICAN BCPPLEMENT, No. 8489, Price 10
pants. To ba bad ai thia officaand from wull nawadna.lera.

MPRUVED CHARTER
GAS ENGINE.

leLOF

JE |, TAS
LR oRE AT
SAFE b
U
R rbtéwE‘L’LFap
r‘AL B Sgn,
e HWL SQLEMF R S

teldM ST 5.
SONSTLTATISN INVENTORS,
Experimental work of every description. Automatic
machineg designed andbuilt. 3 Hend for circular.

ALTBY MFG. CO., Brooklyn, N. Y.

NOW READY!

SHIT . kL.

Fourteenth Edition of

Experimental Science

REVISEFED AND ENLARGED.
. 120 Pages and 110 Supel-b Cuts added.

Just the thing for a present for any man. woman.
student '.each er, or any one interested tn s
the new matter contained in the-last edmon will be
found the Sclent.lﬂc Use of the Phonloﬁ‘raph the curlous ;
optical jllusion known as the Angrthosco , together
with other new and interesting O ptical Illusions, the
Optical Projection of Opat}} fn Objects, new experlm ents
in Projection, Iridescent {}!as8, some points in Photo-
afthy, including Hand Cameras, Cane Cameras, etc.;
vaters of Electrical stribution, Electrical Ore Find-
er, Rlectrical Rocker, Electric Imes, How to Color
Lantern Slides, Study of the Stars,and a great deal of
other new matter which will prove'of interest to scien-
tific readers.
840 pages, 782 fine cuts, substantially and beantifuliy
ound. Price in cloth, by mail, $4. Half morocco, $5.

8F Send for illustrated circular,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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Founded by Mathew Carey, 1785,
HENRY CAREY BAIRD & CO,,

(NDUSTRIAL PUBLISHERS, BOOKSELLERS &IMPORTERS
K10 Walnut S, Philadelphia, Pa., U. 8. A,
§¥Our new and Revised Catalogue of Practical and

Bctentific 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 my one in any part of the world who will furnish his

DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Rar Drums
New scientific invention,entirely different
in construction from all other devices.

sist the deaf when all other devices fail,
and where medical skillhas given no relief.
They are safe, comfortable, and 1nvislb]e,
have no wire or string attachment. W rite
for pamphlet. Mention this paper.

WILSON EAR DRUM MFG. CO.,

LOUISVILLE, KY.

Drum in positice.

N}\& DE\I’LIN 3( Cl) N

LEHH‘H RYE X BuapRlTe

OIL FUEL FOR BOILERS. — DE.
scription of the assemblage of the water tube, oil-fired
boilers, which supplied the motive power for the Chi-
CaAgo Exposltlon and which were the greatest in num-
ber and o power ever before collected in one lo-
lustrations. Cuntuined in SCIENTIFIC

93%7. Price 10 cents.
behad at this office and from all newsdenlers.

KELLEY'S IMPROVED
BERRYMAN

Fued Watar Boadar & Punifr &

Made by B. F. KELLEY & SON,
n Libert{' Btreet,

8 Oliver 8tree
and Boston, Mass.”

Higgs Patent Medneated HsirCloth Lined
HARNESS PAD for sore
buckp auod necks on horses.
A sure cure. An absolute

reventive. GEO. E. BLY

CO., Rocnns:mn, N. Y.
BEI.I. TEI.EPHIIHE temrs ek, Wire, and

snpplles for complete equipment of Teléephone and
Mph Tinaa. hmd. Forr degerdptine ch lig
sl and Cutelegue FE E. J.H. B

0., 76 CORTLANDT STEEET. NEW YORK.

VANDUZEN S3e¥ PUMP

THE BEST IN THE WOBLD.
Pumps Any Kind of Liquid.
Always in Order, never Ologs nor
franzei. Every Pump Guaranteed.

10 SIZES.
200 Iu 12000 Gallons per Hour.
T to 875 each. Address

TIIE VANI]UZEN & TIFT 00..

102 to 108-E. 8econd 8t., Cincinnati, 0

BULL’S-EYE

THE NEW KIND OF CAMERA.
Iustrated in SCIENTIFIC AMERICAN, March 3lst, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.
Best and Most Prac ical Camera in the World d

ri

also Tele- -
UNNELL '

R

Wa
the dumbillt
and moun

of the image.

of its riva.ls.
Bromide P
Foar sale by

in less time and wi
bronze and does not fix out. A paper for all climates and all geasons.
water testof100° F. anad will behave just as wetlin ice coldwam Haa none ot the defects
I Write for free sample sheets.

"R Dealers. Nepera l}hemlcal Go.,sNepera Park

-~ NEPERR PRPER.

A New Printing-Out. Ready Sensitized Paper.

PERMANENT PRINTS, Better Results Easier Obtained. No Ice, No Hot
r Treatment, No Lead Sal

alts, No Alum or other hardeners endangering
Extreme simpll ¢ity of all operations. Printed, toned.

th less trouhle than any other paper. Does not
ill stand a hot

or prices of our SPecml

N.Y.

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of =u ;lxpl:rmg acurrent of from 60
o75 110-volt incandescent larmpu. or of bein A; used as a
& r. This machine was constructed especially
for e benefit of the readers of the Scientific American,
. 8 Bishop, of New ven, Conn. It is de-

signed to meet the wants of mechanics and amateurs
0 desile to consttmct asimple dynamo for their own

0 no

AMERICAN XUPPLEMENT, No. Pricel0cents. To

_behadat this oﬁce and rmm a.ll newsdeslers.

Y *“”F"s,qm

GDY namU{ 1’01' pARTS 0
Al TELEPHONES

- ELECTRICAL SUPPLIES N

1
- ELECTRO MOTOR. SIMPLE HOW TO
make. ByG.M.Hopkins.—Description of asmall electro
motor devised and constructed with a View to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sutlicient power to operate a foot
la.'.he or aoy machine re ? R not over one Man POwWer.
ith 11 es. Contained in SCIKNTIFIC AMERICAN
' SUPPLEMENT. No. 641. P.nce 10 cents. To be had at
this omce a.nd from all neWsdealers.

BE7 7] PARK PLACE
NEW YORK

GENGRAVING 0

FOR ALL [LLUSTRATIVE AND
ADVERTISING PURPOSES

‘We doa General Engraving and Printing business,
and make a specialty of producing .fine color plates
and cat.alogue WOrk.

use, but who d to enter into the subject scien- .
tlﬂcm]y. With 24 illustrations. Contained in ~CIENTIFIC -

(‘apwty up to 200 tos per hour,
Has produced more ballast, road
metal, and broken more ore than
a]l other Breaxe s combined.
ilders of High Grade Mining
Machinery King-Darragh Con-
cen rator. Connersville Blowers.
¥end for Catalogues.
] GATES IRON WORKS;
. 30CsSo.Clinton St Chicago
1360 Liberty St., N. Y, 287G, ank inS8t., Boston. Murs.

There is a
Market

:

Agencies for Novelties
Wanted,
ADDRESS ¢

RANKIN & CO.
; fOl' Y‘Ol“: Merchants &An:e l?g:nufac lirers i
Specialties , s, nin London, E. C.

Englisb and American
Re

in England. and Ame
ACCOUNTS GUARANTEED.

SINTZ GAS ENGINE CO.

GRAND RAPIDS, MICH,
T. 8. A.

tionaty and Marine GGasand
Gasoline Engines.
adapted for_ Boats and
Lighting. Runs with

lectri

Nend for Catalogue.
Mention this paper.

Parsons Horological Institute.

earn the Watch Trade

Engraving and Jewelry Work.

PARSONS, IDE & CO, ¥F~ Circular free.
_ 32 Bradley Ave, PEORIA, ILL.

£ SANITARY SOAP VASE|

PREVENM'S disease, waste, pilfer-
ing of soap, clogging of waste pipe
stain of marble, uncleanly soap sh.
AFFORDS each user fresh, dry
pure soap.
The Only Clean, Sanitary, and Safe
way to use soap.
W. R. RANNIE,

Rochester, N. Y., U. S, A,

——AND—

ers for various purposes. Please sta

OGK BRERKERS
ORE CRUSHERS |ste.

. Breaking Concrete, Road Metal, a.nd all kinds of Hard and Brltue Subs nces

‘We Manufacture and Supnly at
The Sbort Ngtice and l'Lowest. Rl]l)tvﬂt{
Blake > Rock and Ore Breakers

for, Crushiug Gold and Silver Ores
and road Ballast;

8peclal break-

ed or unmounted,

Breakers m .
withorwithout Screens. FARREL FOUNDRY A MACHINE Co,, ANSONIA, CONN. :

less ofprice. Prices. 88 o $135.
§F~ Send for Description, with Sample of Work.

Boston Osun_ers. _Mfg. Co., 38__2 Tremont St. Boston, Mass.

ORBENSEN GLOUC.{STER CiTY
ESIGNERS & BUILDERS OF YACHTS,

NCHES ¢ HOUSE

BOAT.S

SE Pl

An Inventor
Who has a bright thought to be worked
out can get mechanical help by writing
tous. We send a primer first.
THE JoNES BROTEERS ELECTRIC Co. CIN'TI, O.

3 USE BRINDSTONES?

If en, we can supply you. All sizes
e INounted and uwnmonuted. nlwnys
kept in atock. Hemember, we e a

clgl p A sk fur catalogue
The CLEVELAND STONE CO.
2d Floor. Wilshire, Cleveland, O

THE FISHER
Patent Steam Pump Governors

For Steam Pumps Working under Pressure

FISHER PATENT GRAVITY GOVERNOR

Pumps filling elevated open tan!
are the most smvn and durable devices

a for guwoue
REDOCT ~ 9
5~ _Send for ci_culars and testimonials.
FISHKR GOVERNOR ¢ (
201 8. 18t Avenue.

MILLER & VAN WINKL

EL WIHE AND STEEL SPR!NGS

" TEMPERED COWERE

nrsha.lltovm, Iowa.

R U AN VL]

TEMPERED ¢
T STEEL WIHE—'l

THE “cuMAx"
Stereotyper and Moulding

combined, for making perfect Celln-
loid steremzm-s to be used in
place of metal stereotypes. Also for
making Rubber =tamps. Should
be in use in every.printing office.

See SCL. AM., Dec. 30,1893. Send for
circular to

THE J. F. W. DORMAN CO.
217 E. German St.,

Bnltlmore, ma.
Manufacturers of
- Rubber 8 amps, Vulcanizers, Stereo-
type Machinery and Supplies.

apecialtyof releeting stones for all spe=
nrposes. i

Press:

MESSRS. MUNN & Co, Solicitors
of Patents. have had near]y ity
years’continuous experience. Any
one may quickly ascertain, free,
whether” an invention ﬁ-ohsbly is
patentabie by writing to nn & Co.
Dommunications strict]y confiden-

00 tents and
how t0 obtain them sen

PATENTS

nn & Co. receive
speclal notice in the Scientific A'nwr-

ican. This splendid weekly papef,
olegantly 1llustrated, has the largesi
aircnlation of any scientific work.
$3ayear. Specimen copies free.
Address MUNN
New York, 361 Broadway.

Newark, N. J.
81 LIBERTY 8T., N. Y.
23 8. CANAL STREET,
CHICAG

R £ NICKEL

K s AND

ke 2 ELECTRO-PLATING
i S Ay snd Boeril
>

§§ : §Hn.nson & VanWinkle Co.
g ¥

s ¥ =

0.

THE COPYING PAD.-HOW TO MAKE
%nd howto use; with an engraving. Practical directions
oW 10
Iy which tho r..-oplns Are made, ow Lo apply the written
letter to the ‘F , how to take off v
Contained in SCIENTIFIC AMERICAN
43N. Pricel0cents.” For sale at this office and by all
newsdealers in all pa.rts of tbe countr .

WIF CANNOT SEE HOW "]I.l 0
IT AND PAY FREIGHT.
|¥ =

Boys car 2drawer welnnt ;:l! Dl:;hl'.-
proved h irm Blagetsewiog machion
Lo ﬁnely tintahed, nickel platad , mdupled 4o lighl
ubd heavy worl. naraniesd for 10 earey with

Be1f-Thrandiug Crlin-

- Keedle and & compicte
5 set of Bteel Altnebssenis;shipped azny wiers on
o Lt Duy's Trinl. Nomooeyrequired io sdvance.

75,000 pow 1 mses W orld"s Fuir Medslswarded machlos snd attach-
menisy Buy from factory and save dealir’s and agent’s profits

Cat This Ol aid send to-day for machlye or hrgs fren
FR EE catulogne, textImenaln and (‘mea of the World"s Fair.

DXFORD MFA, uo. 22 Wetash Ave. CHICARD,ILL

rsagm-n 1he gelatine pad, sl also the aniline ink !

s Of the letter. -
UFPLEMENT, No. -

]

FO0T POWER LATHES

Feor Electricel and Ez-
perimental Waork,

I Lo Gunsmiths & Tool
BIN Afqicers.  For General
Machine Shop Work.

High Grade Tools;
elegant. In design, su-
Perlor in conatruetion. ‘Che best oot power
ather mude, and quallty cousldered, ths
i I cheapest. Send for catwlogue amd ;m(es.
W.F. % .]'OHN BHARNES (01, 109 Ruby BT. Roektord, [11.

The Imprnved Manitor Incubator,

e teatimonials as to
- it.n merlm over nll gthar makes,

MEDALS and BIPLOMA AWARDED
: AT THE WORLD'S FAIR.
Lsnw book w‘lﬂicuts for stamp

E A L WILLIAMS. dl I.lBE iT,, IIIITDI., GONN.

Higl GHADE ON LY. Wsrnmwd Com,ra.(-t,. :
a trustworthy Jack Borew. ad- :

ars cesiring
dress H.l:rxsmr & Co., Ltd., Seneca Fala, N.Y.

AMERICAN WATCHES.

e e SR
These cnts represent two woniderful American Products.
‘Waterbury a8 these Watches keep perfect time,

ontds une,w
willlast as lo ngnsxm abch, an(a’snsilympelred wind quick-

lyand are the Cheapest in Not French, German
or8wiss, butAMERICAN, Slgned GUARANTEE of Accuracy otc.
with eacb, covering ONK YEAR. - We are responsible, and our
‘Watches nrebnckedbyh.ooo,ooo, Look usup. 300,000 Watcbes
80ld to date; Present eales over 1,000-daily. DESCRIPTION:.
American Lever Movement, Quick Train, 34 Plate, Regular 18
size, Plain or Engraved Case. 8011«‘1 Gflt'or Nickel, Roman or
Arabic Dial. Regular Stem $2.00 post-paid: 3 for $6.00
]nslda Btem Wind 01 60 pOBt-] psld 3 for $4.00. Entire 8atie
ifyoumention
cITY

factis
DﬂDG" IIIGERSOI.l l. BRO,, 65 GOIITI.AMT ST, MY

STEREOPTICONS.

MAGIC LANTERNS anD
ACCESSORIES, SEND FOR CATALOGUE

T0 CHAS BESELERMaker 218 CENTRE ST.
NEW YORK :

‘Works, Mining and (‘oncentr:
rators, Corn Sbellers. and a)
Plates and Cylinders for
tors, Oil, Gad and V.
ing and Roaating

PERFORATORS

-For Cotton, Oil and Rice Mills Suaar 1Tcogan, Distillerles, Phosphate and Fertilizer

1 kind% of Gr&ln Clean!
8creening

Mgghlnary.

The Harringion & King Perrorndnt Go.. Chicago, and 284 Pearl 8t..N.Y

OF ALL METALS

i Watar Workes, Elevators, Threshers, Sepa-
ing Maching: Heavy steel and Iron
Ore, Coel Stone. For Filters, ﬁt.rslum-ﬁF Ven ila-

Special sizes for
Parforai

© 1894 SCIENTIFIC AMERICAN, INC.

Manufacturers of the Sintz Sta.- .
) ) ecia.lly :
mn.nufao- i

ured or natural gas— Boats and -
0mmches Prices within the reach :

F. M. HICKS & G0.

RAYMOND

GAS ENGINES

Cheaper than Steam or Electricity.

CEICAGO.

ANY PAR'I‘Y owning a DF.SIRABLE PATENT
—simple devices for everyday uses eferred—can hear
0f a cash buyer by addressitg H & (3. Box T3, New
York. Glve esmptwn and number of patent,

1 f you want the best Lathe and Drill

GHUGKS,

WESTCOTT'S.
W Strongest
Grip,  Great-
L1 b :

ity, Cheap and Act,u'm!z:

Westcort Chuck Co.. Hpeidn, N, Y., . 5. A.
R8T PRIZE AT COLUMBIAN KXD OSITION, 1853
A H REID’ IMPROVED DANISH
.
With Cream Overflow.
eater capacity than
other Seml 2 oy
,000 pounds an hour.
Slnms out 1 fat.
Regulated while in operation.
It will also elevate the skim milk.
A. H. REID,
3003 Mnrket Street,

Ask_for eatabnnie @0 Baghsh, Freach, Swnwhnr German,
Has a

rator on the market.

rerfect]y smooth cream
wlthout froth.

& Full lllustrated Description

FREE by mail. P
Philadelphlu, Pa.

Beust and shenpeet food lmmm. W,
to double eg
WERETER &

armnt-ed
production. (et clrculars.
N:\'LTM. Cuzenuvia, N. Y.

HILL:—He Pays the Express.
18K Gold Plate, over Coin Silver Watch, KlegantlyEngraved,war-
ranted a perfect timer (cut shows back of case) and a Solid 18K
Gold Diamond Ring for $5 90. Sent C.0.D. by express on
tppmvnl all chsrgcs &'hd if you mention this paper,
olesale Jewelers, 207 Btate St-,ﬂlesgo

FIREPROOF FLOORING. —DESURIP-

f the various systems of fireproof floofing em-
ployed in Europe and the United States. Witlr 78 iilus.
u‘atmns. Oont.amed in BCIENTTFIC AMERICA “glwp&n-
MENT, No. 947. Price 10 cents. To be b

office and from all newsdealers.

N SHeLTING CONPANY
FOUNDERS AND SMELTERS.

LROWN BRONZE, PHOSPHOR BRONZE
MANGANE SE BRONZE ,GUN METAL AND BRASS

HEAVY CASTINGS A SPECIALT Y.
MAKERS OF WHITE BRASS & LINING MET,

Enmneers and Archltects shuuld speclfy

GRAPHITE PAINT

for Bridges, Roofs, Structural Iron, and allex-

metal or wood surfaces. Warranted not
affected by heat, cold, Emoks; or chemicals.

DETROIT GRAPHITE Mre. ('a., Detroit Mich.

g WIIARDS MABIC PURSE. 25c.

"The moat bewlldering illusion Weeovered (o
ihiscactury! A very strong pures of the Anast
crenmed ki, gtrongly pewad and beantlinlly am-
broldered. It hee Dafled ui axparts In puarls-
. Wa maxe lbaral tarmn to Agenta, and
wlll gond a 5&' nample with secret in aaled envalnpe poss
atnpoe of 250Rantml articlan for 25¢, -

1 Ul}h HI]\‘ILT‘I GONGERN 46 COATLAND 8T, II' Yﬂll.

A New and Valuable Book.

I'HE
1ENT
l‘{c "]]FI
|

12,500 Receipts. Price $5.
Bound in Sheep, 86. Half-Morocco, $6.50.
Thissplendid work contains a careful compilation of
the most useful Receipts and Replies given in tue Notes
and Queries of correspondents as published in the =i«
entific Amer can duringthe past iifty years; together
with many valuable and important ud:ditnns.

Over 'l‘welve 'l‘huusand selected Receipts are
! here collected branch of the useful arts
' being represenied. lt hy ar the most comprehensive
! volume of the kind ever placed before the public.

The work may be regarded as the product of tbe stud-
ies and practical experience of the ablest chemists and
; workers in all arts of tbeworld ; the information grven
| being of the highest value, arr: and condensed in
| concise form convenient for ready use.

Almost every inquiry that cin be thought of, relating
" to formulm used in the various mannfacturing indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are & cd in apy branch of induatr
L probably will find in thix book much that is of practi
L value in their respective callings.

Those who are In search of independent business or
employment, relating to the home manufacture of sam-
ple articles, will find in it hundreds of most excellent

suggestions.
8~ Send for Descriptive Circular.
MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.-

708 Pages.
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“Woverfisements.

ORDINARY RATES,

i nuide Page, each insertion. 75 cents a Ilne
ck Page, eachinsertion, < $1.00 a line
Bﬂ' For some class® of Advmemmtx. Special and
igher rates are reguirtd.
The ablove are charges per aga
ncids per line. This potiog shaows the width of the line,
is set in agate t¥pe. ravings may head ad
tisaments a]t the same rata per zmag

ment, as i Pmsn Advertieements mnst he
received Bt Pnblumt on Ofice an early as Thuradsy
morning to appear in the following wee ’s lasu

OVERMAN WHEEL cCO.

SOSTON.
NEW YORK.

PHILADELPHIA.
CHICAGO.
SAN FRANCISCO.

cow FORCED PRODUCT.

“Rowars’ Drive Scrow.

Patanted May 10, July 19. 1m;

J uly 19, 1892.
It will turn like a screw
into wood when driven

DETROIT.
DENVER.

will not-break the
fibers of the

ed, the entire surface
has a metallic skin.
Forapplying steps to Elec-
tric Light Poles, it has nd supe-
rior. i
8™ Send for samples to

AMERICAN SCREW CO.
_PROVIDENCE, R. 1.~ -

"'""“’ mrmETOOlSWMsm

= CH.BESLY & CO.
CHICAGO, ILLUSA.—

LABORATORY OF Br. L. K. BUHM,

Eleet;genl m;c}o(}?:nélcnl Expert. Tests and ex-
ts made for Inven ncandescent
F a specialty. 1 Nassau Street, New Ye:’rwl:.

JEQ‘SOPS ST.EE

THE VERY
BEST

GLS, SAWS ETC.

31 JUHN ST NEWwy (ORK

R TO
SON

NE L

&

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

——— e ————— = o 3

This Company owns Letters-
Patent No. 463,569, granted
;7 to Emile Berliner Novem-

i ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,

i 1892, for a Speaking Tele-
H  graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones,

s e gyt

te line —about eight -

ver- :
line, by measure- '

with a hammer, and }

Seientific gmwimu.

WATER MO".I'.'OR $
BOLCIANO'S LITTLE GIANT, No. |,
Wwill run your Sewing Maohine, Fans and other Light Maohinery.

Fiat™d 4 peil 25, 1343,

i A Week’'s Work Done ina Day.  No Plumbing Required.  Deliversd Free on Reaoipt of Price
: SALINEVILLE, COoL. CoO., O., Januar 1804,
THE BOLGIANO WATER * N v 2, .
ever seen for its size. Have been ru.nnlng a mechanical window display
with it for nearlé.wo momhl utesdy. BTl uwt as the day we
Fans, Ice Cream Freezers, Lathes,
Scroll Saws, Church Organs, etc.
TH® BOLGIANO WA‘.I‘IE}) MoToRr Co.,
Water St.reet.. Baltimore, Md.
your promptness infilling the order. When Inpened the box
und looked nt the Motor, I swore that it woald never do my
pearances are diecaptiva sometimes. You can fully imagine
my surprlse. when I turned the water on to it. It drives my
lonly have 16 ressure of water. It is onlya won-
der 10 me that Pt i:not? every house to-day to drive light

MoToR CO.,
Dear Sirs.—The No. 1 Motor I g0t from you has morepowerthanan
ood a8
Yours rl.apem.tu ¥, EDWIN .& NRIINN.
No.2, $10.
‘ESSINGTON, PA,, February 24, 1834,
Gentlemen: Your No. 1 Motor arrived safely, and I esteem
work, as it Inooked tap small, but that only proves that ap-
\} dynamo toofastwiththe water half on,an
mschlnery There 8 another good point about it, it does not waste water Motors; all the water

like_many
that.passes through itisf ily utilized and no lost uwer. I can fully say that I am utlsﬂed with my investment.

I am yours, a8 L W. ECKER.
No.3 MO']‘OR, 13, For Fans, Printin P eue-, Grind-
‘offee Mul.,vir

O AT Stk o Lee s

alhmbnc ine! s. Otroulara

[APRIL 28, 1804.

PAID for all kinds o Second-hnnd
Iran undWootl-Work ng Machiner
dress W. P. DAYIS- ROCHESTER, N. Y.

CAsH
ALUMINUM 5750 ot = e o, 2oy

AGENTS WANTED for Grinders’ Sun&uﬂl‘laﬂ Lib-
eml Commlsalon Tnm TANITE CO., Btroudsburg, Pée

inos NEW MAIL.

MODEL

Highest Qluhty ml Haadsomest I‘a‘ght Roadsut of the Yesr,
MEN'B—LADIES" -HOYN' PATTERNS,
Boy’s: New Mall, highest gmde hoy 8 wheel made, #.30.
AluoBoy s Wheels, E] B

Closln out shopworn and 2d.-band whesls—B
ent .ammpu or eatalogue and i-leanid st
WM READ & SONS. 1 Washington Street, BOSTON.

Cas Iron, $3.

Boliziano’s Perfection Gas Iron enable- yon to do yonr
ironing without the use of inwve. and s ls everyv‘ 3
superior to anything of the kind ever offered the public.
Gets hot in 5 minutes and costs 3 centsa day to heat. i

PHILADELPHIA, PA., ADril 11, 1894,
THE BOLGIANO W ATER MOTOR CO, Baltimo ore, Md.

emen on received w-d:iy and at
vice. Itgivesentire aatlataction and our ol are glad to haveit.

Yours troly, MATTH
Assistant Station Master Brosd Bt. Station, P, LR.
Just what I wanted, Ready in 5 minutes. Irons and presses pere b
foct] J Hsve two and am delighted wlth them. One is for a frieud.
CHAB. J. TAY OR, 152 Madison Ave., Bal .tlmore. Md.
You’ve ot it now. A cool kitchen. Lt is just happiness o a sick
woman, Can sit down and iron. Don’tneed a stove and costs solittle
to_heat. MRB 8. T PL 1008 N. Eden 8t., Bal tlmore Md.
You may send me 1 dozen Perfeeuon Gas Trons.’ Sold 700 charcoal

irons  xpect to sell many more of
AMAKER Philadelphia, Pa.
Enclosed find check. 8hip1 dozen Perfection Irons ck.

once putin ser- |

arfectlon (s Iron. Putent
applied for, 1594

BOSWE L & CO.

qui
Shlp immedlstely 1dozen Perfection Irons to Novelty & Gas Co., N ew York Cit; J 2 PLN(’HBE N. Y.
Yolu' Perf Sel!-Heat.lng Gas Iron couldn’t be better. Ilove to us t. Buo leasure; takes a the
8 P. HENNIGH.AUSEN N. ven St., Baltimore, Md.

Economi . LOUL
Wouldn’t take 860 formine unless I could get another. It saves ha)f the work and i8 ten times as cheap.
I88 AMELIA LACKNEB. 2 F %ﬂl
[

n 8t., Balclmore, Md
DELIVERED FREE ON RECEIPT OF PRICE. SEHD FOR D!SCRIPTIVE CIRCULARS.

THE Bomw MANUFAGCTURING 00., 415 Water Street, Baltlmore, Md.

EHOINESAIE AND RETAIL. .

“THE ST&LHYDARD "

pesarsnes and alze 5 gont's
¥latc¥ lin réulily o "!J;lllp ?hnl. THE O]
wgRziue Camera. Taker
T \'I E tures without reloading. 8o sim- DRlPLEstge STRAINER
gle. n child ero opernte jt.
2,30 buys one eomplete with i No dreip to soll table
0]0“ flima for 55 exposnres. Are you in- | linen. Nowlres ta cl
terestod inthis pocker wonder? ut. Nno Tall
Bend stamp for Illnst'd Bookiot to utir'y nickel piated.
i i Sent to any address on
Magic Introduction Co., ht to any addpess ’

EM‘.:“ e Tork: Meajden Lane,
T sw York City.

LUVE(J. DIAMOND CYCLES'

HIGHEST GRADE. FULLY WARRANTED.
Vor Nen or W owenw
g Roys oF iv\s,
JOHN P. LOVELL ARMS GO.

Manufacturers, BOSTON, MASS.
Popular Prices. Catalogue Free. Apents Wanted.

Columbia Bicycles

of 1894

Have made a great stride forward. They
are a distinct triumph both in design and
construction, and must command the ad-

Standard Strainer Co.

BPhataret phato free ¢ you

|

Ry prrvrlipu
Light Roadster, Weight 23 1bs,, Price $115.

miration of the wheel- . world.
We believe they are des- tined
toachieve the greatest: opi
lar success in the ¢ o his-
tory of ...,z A

E/;l\ e W *‘;‘ " Bristol's Patent

T LR s o W,

wer L Amanancyclmg Our cata- STEEL BELT LAC[NG
logue will be of particular interest #o every

Reduced Prices and New Sisea
imtending purchaser of a wheel. You can .

obtain it free at any Columbia agency, or
we will mail it to you for two two-cent
stamps.

POPE MFG. CO.,

Bostan, New York, Chicago, Hartford

READY TO APPLY
Millions in Use.

FINISHED JOINT
Samples Free.
THR BRISTOL CO., WATERBURY, CONN.

n 1ts Uses and Abuses. The ecl-

H'P"U"S“ s enceeull acquired. Mustrated

$L Prof. Anderson, A. 4., asonlc Tem’le.Chimgo

Mo 82 _THE Motor of 19 Gentury

v

1 A perf

rornll places and purposes. Cost
operation t one cent an

hmn- {0 sach tmma.ted horee

e o et oy i e
nrier (iap ne Co,
Buruacrry. Barsrr P.0. Box 148, Blﬂﬁins. 1il.

TKACEI. TON

THE EI.EGTRIB STORAGE BATTERY CO.

KODAKS.:.

Eastman Kodak Company,

|

$100.00

Send for
Catalogue.

!

Rochester, N. Y.

Also uu'mTli
AT miGMER SUET

] EST BUALITY & k
LUWEET Loyt

- ESTABLISHED 1845.

The Most Popular Scientific Paper in the Worid
Ouly 83.00 a Yenr, Inclading Postage.
Weekly—32 Numbers n Year. )

This widely circulnred and spiendidly Hlustrated
paperispubiished weekly. Every number contatrs. six-
teen pages of useful information and a large nomber:ef
original e ravinss of new inventions and discoveries,
representing Engineering Works, Stasm . Machinery,
New Lnventions, Novekies in Mechanicg, Murmfactmrne,
Chemistry, Electricity Telegrapby, Pbotography, Archl-
tecture, Agric lture, Horticuiture, Natara) History,
etc. Complete list of pasents each week.

Terms of Subscriptisn—One copy of the SCTEN-
T1F1C AMERICAN will bg sant for one pear—57 numbars—
postage prepaid, to any subsa@iber in the United Stazen,
.Cansda, or Mexico, onreceiptof three dollars by the
‘publisbers; six months, $L50; threemontbs, §1.00.

Clubs.—8pecial rates£or soveral names, and to Post
‘Masters. Writefor particulars,

The safest way to remit is by Postal Order, Draft, or
Hxpress Money Order. Money carefully placed inside
of envelopes. securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

THE

Scientitic Dmerican Supplement

This is a separate and distinct publication from 1THE
BCIENTIFIC AMERICAN, butisuniform tberewith in aise,
every number containing sixteen large pages full of en~
#ravings,many of which aretakenfrom foreign papers
and sccompanied with translated descriptions. ‘RE
SCTENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includesa very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
tbe principal departments of S8cience and tbe Usef )
Arts, embracing Biology, Geology. Mineralogy, Natural
History, Geography, Archi®ology, Astronomy Chemis-
try. lectricity, Light, Heat, Alecbanical -Engineering,
Steam and Raijlway Engineering, Mining, Ship Baildin ,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, S8anjtary Engineering, Agricuiture,
Horticulture, Domestic Economy, Biograpby, Medicine,
ete. A vast ampount of fresb and valuable information
obtainable in no other publication,

The mest important Engineering Works, Mechaniams,
and ManefactUres at bome and abroad are fllustrated
and described in the SUPPLEMENT.

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

MUNN & C0O.. 361 Brondwny, New York,

Building Edition.

THX BCIENTIPIC AMERICAN ARCHITEOP®S' AND
BILDERA* EDITION i8 issued monthly. $250 a year,
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