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A NEW THEORY OF LIGHT SENSATION.

Two recent numbers of Mind contain articles upon
the new theory of light sensation devised by Mrs.
Christine Ladd Franklin, a graduate of Vassar Col-
lege and the first alumna of that institution to re-
ceive the degree of Ph.D. from her alma mater.
Nature thus compares this theory with those known
as the Young-Helmholtz and the Hering theories.

The former of these supposes that the judgment
picks out of a mixture of colors all the even red-
green-blue sensations, and deceives itself into think-
ing them to be a new sensation called white. The new
theory assumes an independent retinal process as
ground for the latter sensation, therein agreeing with
Hering’s theory.

But while Hering supposes that some parts of the
spectrum produce construction and others destruc-
tion of the tissue of the retina, Mrs. Franklin con-
siders that the sensations of the black-gray-white
series must be regarded as the fundamental ones. and
attributed to the dissociation of certain molecules,
which she provisionally calls the gray molecules. The

atoms thus dissociated have different periods of vibra-
I tion, and in the more highly developed visual organs
i —those capable of color sensations—these color atoms:

differ in behavior according to the wave length of the'

| the structures known as * ¢ones ” in the fovea of the:
retina, while the ‘‘rods™ are endowed chiefly with
‘- gray molecules. This is simply translating into the
Ianguage of the theory the well known fact that the
- color sense is chiefly confined to the center of vision, as
;anybody may prove by looking at a colored object

;. through the corner of the eye. This distribution, says

Mrs. Franklin, offers a perfect analogy with the organs
of hearing. In the ear we have a very simple ap-
paratus for hearing noise only, and also a highly
differentiated structure for the disecrimination of notes
of various pitch.

——— A —
ITALIAN COLONIZATION IN AFRICA,

As the European nations divide Africa among them,
Italy is taking her share and has established a protec-
torate over Abyssinia. The eastern portion of this
country, bordering on the Red Sea, is called Eritrea.
This is ruled by a civil and a military governor and
three councilors appointed by King Humbert, and
here an Italian colony has been started in the hope
of bettering the condition of the country and of lessen-
ing the tide of emigration to America. IL'1llustra-
zione Italiana, of Milan, publishes an account of the
arrival of the first detachinent of peasants taken to
Eritrea, at Asmara, a small town near the Red Sea.
It is written by some one already resident there and
familiar with the country and the colonization scheme.
2| We have taken from the articles some of the most im-
portant details respecting the colonists and their future
home.

The company consisted of nine families, fifty-seven
persons in all, twenty four of them strong laboring
men. They are from Lombardy, Milan, and Sicily,
and were under the leadership of Baron Franchetti,
who was authorized by the Minister of Foreign Affairs
to take command of the expedition. The baron has
worked with untiring zeal in behalf of this agrarian
colonization project, and his face shone with delight
when his little company were safely landed last
November. )

The peasants themselves were pleaséd with the coun-
try from the first. Much had been said to intimidate
them before they left their homes. They had been
told that ‘““on the Red Sea fire would rain upon them
from heaven ;” but they saw no fire and felt no more
heat than that of an Italian June day.

Their steamer landed at Massaua, the largest town
of Eritrea, on an island of the same name near the
coast. Those who wished to deter the colonists from
starting had told them that they would ‘ die of suffo-
cation at Massaua ;" but they were actually very little
affected by the tropical temperature. They remained

15300 | there only long enough to get their luggage trans-

ferred to the train at Abd-el-Kader. From there they
went up to Asmara on the plateau where their new
home was to be. The women and childréen were
greatly interested in the natives, the men felt of the

15201 |-80il, shelled the grain still in the fields, examined

the native implements and began to be hopeful of the

o0 | future. At Asmara, the men grouped themselves

around the carts in which their wives and children

1552 | were to be carried to their final destination, the colo-

nial farm near Circolo, and: sang the Italian national
hymn. The Asmarians pressed around them and in
their way gave the strangers a welcome;

The officials who received them at Cireolo were very
kind ; wine was offered to the adults and cakes to the
The men were melted to tears, and the
women said, ‘‘ It is too good to be trueI”

‘When they saw the fine grain which was being har-
vested at the colonial farm and the variety of pro-

© 1894 SCIENTIFIC AMERICAN, INC.

Thus some atoms would ;
“only be torn off by red light. and would give rise to.
:the sensation of red. The prevalence of such color:
molecules would coincide with the predominance of:

ducts raised, their last fears vanished and they agreed
that the success of the undertaking was sure.

The fact i8 that the Eritrean plateaun is very similar
to Italy in fertility and climate. The various altitudes
will admit of their raising tobacco, coffee and cotton,
besides grain. The country is so large that there is
plenty of room for the emigrants without encroaching
upon the rights of the natives. And they have been
so much disturbed by the invasion of hostile tribes
from the Soudan that they welcome the protection of
a civilized government.

The best promise of success for the colony is in
the selection of the emigrants. They are honest peo-
ple, and they understand that they must not expect
help except so far as it is necessary in the first
months ; their own labor is to give them the owner-
ship of the land.

Baron Franchetti’s form of contract, approved by
the foreign minister, is based upon the two following
fundamental articles :

1. Gratuitous grant in perpetual ownership of a
farm of twenty eftari (equal to sixty acres) for a
family is subject to the condition of residence and

"labor on the same for a period not longer than five

vears.

2. Money advanced for seed for the firet planting,
food for the first year, farming tools and a house, is
all to be returned at an annual rate in the form of
labor, produce, cattle or money, with interest at three
per cent.

Baron Franchetti has overcome great difficultiesand
- much opposition in the furtherance of this scheme. If
this nucleus of a colony is contented and successful, so
that large numbers of families join it, the social prob-
lem which is at present so seriously disturbing Italy
will find a most happy solution,

) . [ S P ——
Was There a Flood ?

One of the largest meetings ever held by the Vie-
toria Institute, of London, England, took place in the
third week of March, to hear that well-known “Nestor
among Geologists,” Professor Prestwich, F.R.S., read:
a paper on ‘A Possible Cause for the Origin of the
Tradition of the Flood,” in which he treated the sub-
ject ¢ from a purely scientific standpoint.” In it the
author described at considerable length the various
phenomena which had come under his observation
during long years of geological research in Europe
and the coasts of the Mediterranean. Among these he
specially referred to having found the flints of the
drift to be of two classes, one with bones of animals,
carved, and interspersed with the remains of man, and
the other, which he termed the rubbledrift, contain-
ing bones of animals of all ages and kinds in vast
heaps. He cited the confirmatory opinions on this
point of Professor Geikie, F.R.S., a member of the In-
stitute, and drew special attention to the geological
surroundings of these strange deposits, and the man-
ner in which the bones were found. He then referred
to phenomena in regard to raised sea beaches, and the
constant occurrence of ‘‘head,” the large masses of
transported rock, loam and loess, covering the high
plains in Hungary and Southern Russia, and the ossi-
ferous breccias in various localities. From the circum-
stances attending these and their surroundings he
said he had been forced to the conclusion that all
their phenomena were ‘‘only explicable upon the
hypothesis of a widespread and short subinergence,
followed by early re-elevation, and this hypothesis
satisfied all the important conditions of the problem,”
which forced one to recognize that there had been a
submergence of continental dimensions. The Age of
Man was held to be divided into Pal®olithic aud Neo-
lithic, and he considered rightly so. He concluded by
suggesting that thus there seemed cause for the
origin of a tradition of a flood. —Bulletz’n of the Vic-
toria Institute.

The Yellow Calla Lily.

The white calla lily of our gardens is. well known, it
still retaining the original name of Calla, although
botanists have in modern times removed it to another
genus, which is called Richardia. Calla will, however,
long be its common name. It has been frequently
hinted that there are species with other colors, which
would soon come into cultivation ; but, so far, these
have been mere rumors. It is now definitely known,
says Meehan's Monthly, which is good authority, that
there is a bright yellow species, which has been named
Ly botanists Calla Elliottiana. The one in cultiva-
tion, known as Richardie maculata, has a&;slightly
yellowish tint sometimes. The new one is said to be a
clear yellow, and has leaves spotted with white, simi-
lar to our common maculata. Only one griginal plant
was introduced, and it is sa‘d there are ,on'l'y a few
propagated from it in cultivation. Ten plants were
recently sold at auction in London, and bought by en-
terprising florists for $2,000, which is cons1dered the
largest figures ever obtained for auction pla,nts. An-
other yellow one has been introduced underithe name
of Calla Pentlandi, which is said to differ in having
larger foliage and richer colored spathes, but which
has not yet been offered to the trade.
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Cost of am Eiectric Light Plant.

An article by Mr. J. H. Talbot, in the Engineering
Magazine, condensed inthe Street Railway and Klec-
trical News, contains valuable information for city tax- |
payers or investors interested in the establishment of -
small electric light stations. If the facts in this article
had been given to the public several years ago, with-
out doubt a large waste of capital would have been
prevented, and a great many enterprises of this kind
now struggling under financial burdens might be in a’
prosperous and flourishing condition. Mr. Talbot
points out how very difficult it has been for persons |
desiring to establish an electric light station to obtain
in advance accurate and deflnite information regard-
ing its cost of construction and expense of operation,
and it is his purpose in the present article to furnish
such information.

Mr. Talbot estimates as follows the cost of construc-
tion of a plant suitable for a town of from 5,000 to 10,-
000 inbabitants—one requiring from fifty to sixty are
lichts for public use, and about 1,200 incandescent
lamps for commercial purposes :

Steam plant of 150 horse power, including foundations, stack, pip-

ing, belting, €tC...oovv cevniiniiiis cieiiiiieneed besearans $5,000
Electrical apparatus in station, including arc lamps, instraments,
[ 170 L P 7,000

Arc circuit, camplete, to include poles, wire, hanging of lamps, etc.,

on the basis of say 8 miles of wire and 5 miles of pole line. . 2,000 .
Incandescent circuit, primary, ntilizing are light poles. v eees 1,000
Converters for 500-light capacity, leaving balance to be pnmhased .

asneeded. . ueeeeniiiiie ciiiiiiiiiii i e seseee et 6
Wiring up, with plain wirtng—500 lighte—to include ]Jamps and

BOCKELB ... iuuiensennsanataccerncrnsses sureeecnnnssanasnnanns 1,250

Total, excluding real estate and buildings........... ...... .. $16,876

It is thus found that for a plant of the size suggest-
ed, the promoters would have to reckon on an expendi-
ture of capital, paid in cash payments, amounting to
about $17,000, excluding real estate and buildings.

Mr. Talbot next considers the cost of operating such

a plant as compared with total earnings. He be-,
lieves that the following figures may be taken as ap- |
proximately correct : $4,250 may be reasonably counted
upon as revenue from fifty arc lamps lighted each :
night from dark until midnight, under contract with
the city at $85 per lamp per year, and $7,300 as revenue
from incandescent lighting ; or a total revenue of $11,-
550. The expense of operating the plant would be, fcr
labor, engineers, firemen and lamp trimmers, $2,160;
fuel, estimated at 750 tons of coal at $2.75 a ton, $2,062;
for arc lampsand carbons, incandescent lamp renewals,
$1,100; tax and insurance, $600 ; collections, bookkeep-
ing and stationery, $500; repairs, contingencies and
sundries, $560 ; allowance for depreciation, 714 per cent
on $12,000, §900; or a total cost of operating plant of
$7.882. Deducting the operating expense from the
revenue, it is found that there is an apparent profit of
$3,668. The cost of real estate, of building and of steam
power plant depend largely upon local conditions, and
no estimates of the items are given by Mr. Talbot.
- oAl i

Natural History Notes.

The Flight of Bees.—According to Prof. Marey’s.
graphic method, bees make 190 wing-beats per second.
His method consists in fastening a bee in such a way
that its wings are free to move, one of them lightly
touching a rotating cylinder covered with a smooth
and lightly blackened paper. Prof. Landois, who has
studied the sound apparatus of many animals, thinks,
from the pitch of the sounds made by the vibrating
wings, that they move to and fro at the rate of 400
vibrations per second—more than double those claimed !
by Marey.

According to Prof. Marey’s figures, 190 wing-beats
per second would carry the bee over a distance of one.
mile per minute. If Prof. Landois is right, the dis-
tance would be two miles. According to these esti-
mates, it will not be far from the truth to say that bees
fly about thirty miles an hour, and that, during an
absence of twenty minutes from the hive, they fly about
ten to twelve miles. Most observers, however, are in-
clined to think that bees do not fly more than from
eighteen to twenty miles an hour, because the wing-
beats of a bee in freedom and under the observer’s in-
strument are not the same.

Every one has observed the comparatively slowflight
of the bee when returning home loaded with honey
and pollen. Practical examination shows that experi-
ments of this kind are not entirely reliable. Better re-
sults are obtained by observing bees in districts where
bees were never before found, or by introducing yellow
bees were only gray or brown ones are known, or vice
versa. In such cases it has been seen that the bee:
never went more than frem four to five miles away at
the most. The usual distance was two miles. One in-
stance is known in which a beekeeper, on an island’
seven miles from the coast of Texas, found that his
bees went to the mainland for honey and pollen. A
practical beekeeper does not expect any great results
from flower fields three miles away. They should be
no more than two miles distant in a straight line.

The Production of Sound among the Ants.—That
ants have some means of communicating with each
other is well established. The experiments of Landois
and those of Lubbock suggest that this communication

; | author.

is carried on by means of sounds produeed and heard
by these small creatures, but which the human ear is
incapable of appreciating, The observationsof Mr. C.
Janet, published in Ann. Entomol. de France (vol.
Ixii., p. 159), show that certain species of the Formicidz,
notably Myrmica rubra, L., and Tetramorium cespi-
tum, L., are in the habit of making a stridulating
noise, probably by reciprocally rubbing superficial parts
of the body. A demonstration of this fact is very sim-
ple. On a small pane of glass put a ring of soft putty,

-and after carefully dropping in the middle of the ring,

by means of a funnel, a mass of ants freed from bits of
earth or vegetable matter, quickly cover them with a
second pane of glass and press it down until there is
just barely room between the two pieces of glass for
the ants to move. If provision has been made for re-
newal of air, the {imprisoned ants will live for several
days. On holding this little box of ants to the ear and
listening attentively, a murmur is heard very similar to
that made by a liquid boiling gently in a closed vessel,
and before long distinet stridulations can be heard in
the midst of the murmuring. These sounds are heard
only when the ants are disturbed.

Mr. Janet concludes that the numerous rugose sur-
faces which are found on the body of ants in such
places that two of them can be rabbed together are
probably the organs which produce the stridulating
sounds of the Formicide. These rugosities have other
uses. For instance, those about the articulations serve
to hold the body stiff at will at that particular point

—an advantage to the animal in pushing or carrying:

heavy weights up steep slopes— Revue Scientifigue.
Courtship among the Flies.—Mr. J. M. Aldrich has
made some observations upon this subject, which he
records in the January number of the American Natu-
ralist. The dipterous family, Dolichopodid#, perhaps
surpasses all other families of animals in the variety
and complexity of the sexual adornments of the males.
Probably three-fourths of the species offer well marked
peculiarities which distinguish the male at a glance.

,A new species found at Moscow, Idaho, has the fore

tarsi in the male exceedingly elongated and slender,
with the last joint in the shape of a comparatively
large, oval, black disk. The tarsi of the female are of
the ordinary simple strueture. The maneuvers of the
male in courting the female were observed by the
The fly places himself in front of the female
within half an inch, rapidly vibrates his wings, gives
his forefeet an up and down motion, raising them sim-
ultaneously above his head, and brings them down
with a slight force, this movement recurring in about
half a second, during some ten seconds. The female
hastily moves away a few inches, when the male has to
repeat the movements described.
much impressed by the perfect coincidence of these ob-
servations with Darwin’s theory of sexual selection.
The reluctance of the females and the corresponding
ardor and persistence of the males being carried to an
almost )d('redlble limit.
Tie Number of Plants of the World.—In a paper by
f. P. A. Saccardo (in Atti Cong. Bot. Internaz.),

translated by Mr. R. Pound for the American Natu—g

ralist, the author estimates the true number of species
of plants known up to the present time as 173,798; that
is, 105,231 phanerogams and 68,475 cryptogams, thus
distributed :

Phanerogams . . ... ....cce civvesesnssonssneesossnnssnness 105,281
Fernf....c.covvieiviinannnnnnnnes 2,819
Equis., Mareil., Lycopod.......ccceviterniiececnsrnnesenen. 565
MOBBEE . tivviiriierirniittttiiiaietittaietiitaitanianas 4,609
LAVEIWOrt8. ... . tieiiiiiinnr i aiiineereiiineeeannanes 3,041

"As regards the entire number of species that inhabit
the globe, ‘I think,” says the author, * we shall not
go far astray in estimating that the flora of the world,
when it is completely enough known, will consist
of at least 385,000 species of plants (that is 250,000
fungi and 185,000 species of other plants). If one wish

only to reduce to 15,000 the species that will appear in'

these other groups (not fungi), the sum total of plants
would ascend teo 400,000 species at least.” In conclu-

sion, Prof. Saccardo, judging from the rate of progress;
made up to the present time, thinks 150 more years of |

research ought to run before we reach a problematical
number of 400, 000.

The Thorns and Prickles of Plants.—We distingvish
in plants two kinds of prickles, those provided with
conducting bundles and those that have none. The

first have a central cylinder which connects them with.

the organ that carries them. They are transformed
branches or folier organs, and are commonly designated
as thorns and spines. Thesecond are of purely cortical,
or even epidermic, origin, and are called prickles. Mr.
A. Lothelier has undertaken an anatomical study of
these two kinds of very distinct organs in considering
successively, among thorns or spines, those that possess
the morphological signification of branches and those
which, being of folierorigin, represent leaves, or merely
the teeth of leaves, or stinules.

Mr. Lothelier has thus not only ascertained the exact
structure of argans ag yet incompletely examined in
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their entlrety, but has established the exact origin of a
certain number whose true morphological nature was
unknown or doubtful.

For example, it is now established that the prickles
of Xanthoxylum planispinum and frazineum, as well
as those of Capparis spinosa, are prickles, properly so
called; that the spinesof the stalk of Xanthium spino-
sum have the value of floral peduncles conerescent
with stipules; and that the prickles of the burs of
Castanea vulgaris, like those with which a large' num-
ber of fruits are provided (Datura stramonium,
Asculus hippocastanum, Ricinus communis, ete.)
represent the teeth of leaves.

In all these, and in many other cases, the anatomy
alone permitted of drawing precise conclusions. It
was impossible, through' external characters, to legiti-
mately prejudge the value of the organ simply from lts
position upon the plant.

In a general way, the results of Mr. Lothelier’s work
may be stated as follows:

The spine, when it is due to the transformation of a
branch, owes its power of resistance and its hardness
especially to the great development of the central cyl-
inder and to the energetic sclerification of the pith,
which increases more and more from the apex. It is
only quite rarely that the pericycle presents a marked
sclerosis at the same time. On the -contrary, in the
spine that is derived from the leaf, the supporting tis-
sue is in most cases principally formed of the sclerous
sheath of the pericycle. The central parenchyma un-
dergoes but a relatively slight sclerification. The
stereoma is here found in a zone intermediate between
the center and the epidermis.

In prickles, which exhibit a great uniformity of
structure, the stereoma is, with rare exceptions, com-
pletely relegated to the exterior. As for the origin of
, these prickles upon the bark, it is, acecording to the
species, of greater or less depth. While superficial in
the roses, the mother cells may, in the Rubs; for ex-
ample, be contiguous to the endodermis. In this lattor
case, we may, if we desire, see a transition between
prickles and spines.

0il from Leather Waste.
A French contemporary of Industries contains a
paper on the oily matter extractable from leather.
The composition of such leather is given as follows:

II.

Parta per 100.

coaBBER
g8e

a

The crude leather is boiled with water, and squeezed
until dry under hydraulic presses. The greasy liquor
is then treated with sulphuric acid and the purified
grease floats on the surface, whence it is decanted off
hot and run into barrels to cool. The yield in
| practice is about 12 per cent. It can, if necessary, be
still further purifled by washingwith’ dilute sodium
carbonatesolution. Thus obtained the fat is yellow,
melts at 27° C., and has a powerful odor of hide. It has
a strong tendency to granulate and separate itself
from a reddish brown liquid, similar to goose fat oil.
Its odor prevents its being used in soap making, un-
less it be very thoroughly saponified. Its composition
is as follows:

Olein.....coovvvinieeennnnnns 88 | Resinous matter............. 8
Margarine ...oooviiiiiaiiian, 18 | Water and impurities......... 2
Stearlne..o..ooiiiiiiiiian... 19 —
Fatty acids.................. 15 100

When distilled it is converted into almost eolorless
fatty acids. : :
A —
The Corinth Ship an‘nl.

According to a recent report of the British acting-
consul at Patras, the Corinth ship canal is up to the
! present but little used. Between the opening of the
| canal in November and the end of February, the only

. vessels passing through have been a few ships of war,
some yachts, and about 200 small Greek sailing craft,
& though the canal is open to vessels of all nationali-
ties not over 65 feet 714 inches wide and drawing not
more than 23 feet 8% inches of water. The tolls
charged are as follows: Mail and passenger steamers,
either going to or coming from)the Adriatic Sea, pay
15 cents per register ton and 20cents for each-passenger
carried, both in gold. '

The dimensions of the canal are : Length, 8 miles 74
fur ongs; breadth at surface, 80 feet 8% inches;-breadth
at bottom, 68 feet 11 inches; depth, 24 feet 8 inches.
The usual strength of the current in the canal is about
one knot, occasionally rising to from two to three knots
an hour, when great care in the navigation is required
to prevent vessels from bumping against the steep
sides of the canal. Although some additional lights
have been placed in the Gulf of Corinth, steamship
companies require still better lighting before deciding

finally to adopt the canal route,
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AN INCLINE ELEVATOR AND DUMP.

This improvement comprises a derrick of simple but
strong construction, forming inclined tracks, on which
travels a car having wheels in different planes, there
being at one end a low down dump where the car re-
ceives its load, and the contents of the car being auto-
matically discharged into a chute at the upper end of
the incline. The invention has been patented by Mr.
Samuel E. Kurtz, of Greenfield, Iowa. The large view
shows the application of the improvement, Fig. 1 rep-
resenting the car dumping its load, and Fig. 2 the bot-
tom of the incline, where the load is.received, below
the level of a dumping platform, upon which a loaded
wagon may be readily driven. At the bottom of the
inclined tracks are upper and lower parallel tracks, the
upper tracks being narrower than the lower ones, and
the car comes to a level at the point where it receives
its load, as the rear wheels run down to the lower

KURTZ'S ELEVATOR AND DUMP.

tracks without striking the upper tracks. The car is
drawn up by a cable passing around a pulley on a cross
bar at the upper end of the tracks, thence back and
around a pulley on the car, and again around a pulley
on the cross bar, from which the cable leads over gunide
pulleys ‘to a point convenient for attachment to a
whiffletree or the axle of a wagon, so that the team
bringing the load may furnish the power by which it
is elevated and dumped. At the front lower corner of
the car is a downwardly swinging door with end flanges
overlapping the sides of the car, and adapted to drop
into connection with a chute delivering to the desired
receptacle in the usual way. The door is held normal-
ly closed by gravity catches, which are automatically
released when the car is pulled up to its limit, the door
being automatically closed again as the car rolls back-
ward. A counterweight is arranged to prevent the too
rapid descent of the car, and a rack is also arranged in
the framework and a pawl and ratchet on the car.
This elevator is very inexpensive to build, costs noth-
ing for power, and is designed to be especially useful vo
farmers and others for elevating materials inlo storage
bins and for similar purposes.

POLISHING AND BUFFING LATHE.
The lathe shown in the illustration is designed for
heavy work. It has extra long babbited boxes, giving
the spindle sufficient bearing to insure
stiffness. The width of head is reduced
to facilitate work upon large irregular
pieces, and it is especially adapted for
bicycle, stove, chandelier or car trim-
mings work, permitting the useof a large
wheel without jar or spring. The lathe
is made in several sizes, with detachable
steel taper ends in the next lower size to
take the smallest brush or buff. They
are designed to be run at a higher speed
than any in the market. They are made
by the Hanson & Van Winkle Company,
of Newark, N. J.

Money Value of Hands and Fingers,

The following estimate of the relative
value of the hands and of the several fin-
gers is taken from the British Medical
Journal: According to a scale drawn.up
for the Miners’ Union and Miners'. Acci-
dent Insurance Companies, of Germany,
the loss of both hands is valued at 100
per cent, or the whole ability to earn a
living. Losing the right hand depreciates
the value of an individual as a worker 70
to 80 per cent, while the loss of the left
hand represents from 60 to 70 per cent of
the earnings of both hands. The thumb
is reckoned to be worth from 20 to 30 per
cent of the earnings. The first finger of
the right hand is valued at from 14 to 18
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per cent, that of the left hand at from 8 to 186 per
cent. The middle finger is worth from 10 to 16 per
cent. The third finger is valued at no more than 7 to
9 per cent. The little finger is worth 9 to 12 per cent.
The difference in the percentages is occasioned by the
difference in the trade, the first finger being, for in-
stance, more valuable to a writer than to a digger.—
Food.

e et E— .
Rafilway Rates in India,

In the United States we are apt to consider our
railroad rates as lower than those of other countries,
and this is probably true of freight, but in passenger
rates the Indian railroads go far below ours. The
government report on Indian railroads for the year
ending March 31, 1893, which has lately been issued,
gives the average rate on all freight at 1023 cent per
ton mile ; our rate for 1892-98, according to the Inter-
state Commerce Commission reports, was 0'898 cent.
Our average on passenger business, however, was 2126
cents per passenger mile, while the Indian railroads
charged only 0646 cent. This rate was in silver, but
it must be remembered that wages and other charges
are paid in silver also, though imported machinery
must be paid for in gold at a premium. The lowest
average rate was found on the Madras Railway ; it
was 0414 cent per passenger mile. This rate would
give fares in this country of about 87 cents from New
York to Philadelphia, 99 cents from New York to
Boston, about $3.76 from New York to Chicago, and
about $14 from New York to San Francisco.

These low rates are made both possible and profit-
able by the dense native population which furnishes
the railroads with an énormous number of passengers
who are satisfied with the cheapest kind of accommo-
dations, provided the charge is low. Over 96 per cent
of the passengers are carried in the fourth-class cars,
which are used only by the natives, and hardly 1 per
cent use the first-class. While in this country the
average passenger train load is 42 persons, on all the
Indian roads it was last year 231, or over five times as
large, while in one case—the East Indian Railway—
the average was 247 persons.— Eng. and Min. Jour.

Smoke Prevention,

In a recent experiment at Glasgow, Scotland, Fngi-
neering Mechanics says the coal used showed 81°40 per
cent gas, tar, etc., 4870 per cent fixed carbon, 0'84 per
cent sulphur, 6'66 per cent ash, and 1260 per cent
water. Before treatment analysis showed that the
products of combustion contained 58 grains of sul-
phuric acid per 100 cubic feet, and after treatment 2'8,
while in another case the reduction was from 96 to
4'2. As to soot, the first test showed a decreage from
73'6 grains to 2, and the other test from 233 to 16
grains. In other words, from 94 to 97 per cent of the

soot was removed and fully a half of the sulphuric|

acid. Tests showed that the draught was not affect d,
being 6 inches in the flue and 4 inches in the chimney.

A Babcock & Wilcox boiler was used, driving a 220
horse power engine, and consuming 3 tons of coal and
a 14 ton of scraps and chips. Before entering the
usual chimney the gases ascend a short brick flue, and
then descend a flue of steel plates dipped at a high tem-
perature in a tar composition, entering the ordinary
stack at the bottom. At the bottom of the ascending
flue is a jet of steam.at boiler temperature, while at
the top of the descending flue is a fine spray of water.
The carbon is thus separated, and, with the water,
draps jnto a sump at the foot of the descending flue,
being thence carried off in pipes.

POLISHING AND BUFFING LATHE
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AN EXTENSION LADDER FOR SLEEPING CARS,

How inconvenient it som times is, especially for the
aged and the feeble, to reach t he upper berth in a
sleeping car, has often been noticed by travelers on
our railways. To obviate such inconvenience, and
enable the traveler to readily get into the upper berth
and descend therefrom, is the object of the improve-
ment shown in the jllustration, which consists of an
extension ladder adapted to be folded and swung out
of the way when not in use. It has been patented by
Mr. John B. Holbrook, D. K. E. House, Ithaca, N.
Y. Upon the usual removable transverse partition
separating the upper berths from each other is a
hinge connected with an arm or bar forming the upper
end of the ladder, which is made in sections adapted

- . SeosdX
HOLBROOK’'S EXTENSION LADDER FOR SLEEPING CARS,

to slide upon each other. When swung outward the
ladder drops down nearly to the car floor, just outside
the lower berth. To facilitate folding the ladder, a
tape extends from the lower rung of the bottom sec-
tion up through the several sections, passing through
an eye to a spring-pressed drum fixed within con-
venient reach. By pulling on this tape the occupant
of the upper berth can readily fold the ladder, which
is then swung inward against the side of the partition.
When the car is made up in the morning, the partition
board is stored with the ladder attached.

High Railway Speeds,

High speeds on railways formed the subject of the
inaugural address of M. Du Bosquet, president of the
French Society of Civil Engineers. He states that the
reason speeds are not maintained on the level is because
the engines are not sufficiently powerful for this. Some
experiences with the dynamometer made with speeds
from 87 to 76 miles, and of which the results have been
extended to greater speeds, show that for the same
motive force of 17:2 1b. per ton, a train reaches a speed
of 76 miles on a decline of one-half of one per cent, 67
miles on the level and 31 miles on an incline of one-half
of 1 percent. Toincrease the average speed by a small
amount, the power of the engines must be much great-
er. If 800 horse power is sufficient to draw a train at
%75 miles an hour up an incline of one-half
~ of 1 per cent, 2,960 horse power will be

Il required to draw the same train up the
grade at a speed of 126 miles per hour.
In high speeds the weight of the engine
per horse power generated .is important,
as there isalways a limiting speed beyond
which the engine cannot draw itself, let
alone a train. Really high speeds, the
speaker stated, will be obtained only by
diminishing the weight, per horse power,
of the locomotive, and by limiting the
load to be hauled to a minimum.—Raél-
way Engineering and Mechanics.

Protection against Serpent Bites,

Dr. Calmette is continuing, at the Pas-
teur Institute, a series of interesting ex-
periments on the poison of serpents
commenced by him while residing in
Cochin China. He has obtained excel-
lent preservative effects by inoculating
or injecting viper's blood in various ani-
mals. He treats it first by heat or by
chemical agents, such as hyposulphite
of soda. His theory is that venomous
animals are unaffected by their own poi-
son. His results confirm those recently
obtained by MM. Phisalix and Bertrand
at the laboratories of physiology and
chemistry at the Paris Museum.
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Egypt in the Time of NMoses,

‘We are only beginning to understand the height of
civilization to which Egypt and other ancient countries
around the Mediterranean had attained even before
the time of Moses, says Sir John William Dawson, in
the Expositor. Maspero and Tomkins have illustrated
the extent and accuracy of the geographical knowledge
of the Egyptians of this period. The latter closes a
paper on this subject with the following words :

“The Egyptians, dwelling in theirgreen, warm river-
course, and on the watered levels of their Fayoum and
Delta, were yet a very enterprising people, full of curi-
osity, literary, scientific in method, admirable deline-
ators of nature, skilled surveyors, makers of maps,
trained and methodical administrators of domestic and
foreign affairs, kept alert by the movements of their
great river, and by the necessities of commerce, which
forced them to the Syrian forests for their building
timber, and to Kush and Pun for their precious furni-
ture woods and ivory, to say nothing of incense, aro-
matics, cosmetics, asphalt, exotic plants, and pet and
strange animals, with a hundred other needful things.”

The heads copied by Petrie, from Egyptian tombs,
show that the physical features of all the people in-
habiting the surrounding countries, as well as their

manners, industries, and arts, were well known to the
Egyptians. The papers of Lockyer have shown that
long before the Mosaic age the dwellers by the
Euphrates and the Nile had mapped out the heavens,
ascertained the movements of the moon and planets,
established the zodiacal signs, discriminated the poles
of the ecliptic and the equator, ascertained the law of
eclipses and the precession of the equinoxes, and, in
fact, had worked out all the astronomical data which
can be learned by observation, and had applied them
to practical uses. ILockyer would even ask us to trace
this knowledge as far back'as 6,000 years B. C., or into
the post-glacial or antediluvian period; but, however
this may be, astronomy was a very old science in the
time of Moses, and it is quite unnecessary to postulate
a late date for the references to the heavens in Genesis
or Job. In geodesy and allied arts, also, the Egyptians

had long before this time attained toa perfection never

since excelled, so that our best instruments can detect
no errors in very old measurements and levelings. The
arts of architecture, metallurgy, and weaving had at-
tained to the highest development; civilization and
irrigation, with their consequent agriculture and cat-
tle breeding, were old and well understood arts; and
how much of science and practical sagacity is needed
forregulating the distribution of Nile water, any one
may learn who will refer to the reports of 8Sir Colin
Scott Moncrieff and his assistants. Sculpture and
painting in the age of Moses had attained their acme,
and were falling into conventional styles. Law and
the acts of government had become fixed and settled.
Theology and morals, and the doctrine of rewards
and punishments had been
elaborated into complex
systems. Ample material
existed for history, not
only in monugents and
temple inscriptions, but in
detailed writings on papy-
rus. Egypt has left a
wealth of records of this
kind, unsurpassed by any
nation, and very much of
these belongs to the time
before Moses; while, as
Birch has truly said, the
Egyptian historical texts
are, “in most instances,
contemporaneous with the
events they record, and
written and executed un-
der public control.”

There was also abund-
ance of poetical and imag-
inative literature, and
treatises on medicine and
other useful arts. At the
court of Pharaoh, corre-
spondence was carried on
with all parts of the civil-
ized world, in- many lan-
guages, and in various
forms of writing, including
that of Egypt itself, that
of Chaldea, and probably
also the alphabetical writ-
ing afterward used by the
Hebrews, Phenicians, and
Greeks, but which seems
to have originated at a
very early period among
the Mineans, or Punites,
of South Arabia. Educa-
tions were carried on in.
institutions of various
grades, from ordinary
schools to universities. In
the latter, we are told, were

BUROT'S CONTINUOUS

professors or ‘‘mystery teachers” of astronomy, geo-
graphy, mining, theology, history, and languages, as
well as many of the higher technical arts.

AN IMPROVED CAR COUPLING.

This coupling has a spring-pressed hook to engage
the link, and a slide for locking the hook in open posi-
tion, the slide being adapted to be engaged by the
entering link. The construction is very simple, the
cars fitted with this improvement being automatically
coupled as they come together, while the uncoupling

1
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DUNLAP'S CAR COUPLING.

may be conveniently effected without the need of train-
men going between the cars. The invention has been
patented by Mr. William Dunlap, of S8an Diego, Cal.
Fig. 1is a sectional view showing the hook in open po-
sition, and in Fig. 2 the link is engaged by the closed
hook. The hook has trunnions journaled in the sides
of the drawhead, and its rear end has a lip pressed on
by the end of a spring, which may be lifted by a cam
on a transverse shaft connected with a rod, at whose
outerend isahandleat the side of thecar. Onthesame
end of thehook isalso a second lip, above thefirst one,
adapted to be engaged by a hook on the under side of a
slide, whereby the coupling hook may be locked in open
position. The forwardend of the slide is bent down, and
has a head or cross-piece extending intothemouth of
the drawhead, above the free end of the coupling hook,
so that an entering link will strike the head of the
slide and move it rearward, disengaging the coupling
hook,and permitting the spring to swing the hook up-
ward to engage thellnk. On theslide is pivoteda dog
whose free end rests on top of the spring, and on the
under side of the dog is a lug passing through a slotin
the spring, the lug beingadapted to be engaged by the
cam actuated by the bandle lever, whereby the slide
may be moved forward to lock the coupling hook in
open position. A notch in the rear end of the hook is

also adapted to be engaged by the end of the spring to
loek the hook in closed position, the spring being dis-
engaged from this notch by swinging the cam upward
by means of the handlelever. Further particulars of
this improvement may be oblained of Mr. E. M. Rein-
hardt, C Street, between 26th and 27th Streets, San
Diego, Cal.

Prizes for Hay and Clover Making Machines¢

In connection with the Darlington - meeting of the
Royal Agricultural Society of England for 1895 the fol-
lowing prizes are offered by the Royal Agricultural
Society of England for: Class IL.—For the best hay
making machines, first prize, $100; second prize, $560.
Class II.—For the best clover making machines, first
prize, $100; second prize, $60. All prizes are open to
general competition. The trials will take place during
the hay harvest of 1895, on land selected by the society
in the neighborhood of Darlington. The necessary
arrangement for the grass and clover crops required for
the trials will be made by the society. Notice of the
place and date of the trials will be posted to every com-
petitor as soon as they are fixed. Every competitor
must himself provide for the delivery of his machines
on the trial ground, and for the removal of the same
after the trials. Horses will be provided by the society
to work the machines during the trials, but competi-
tors who desire it may provide theirown horses. Every
machine must be delivered at the depot on the trial
fields in proper working order not less than two days
previous to the commencement of the trials. The com-
petitor will find one attendant to drive and work each
machine. Any assistance given by the competitor him-
self or other workman will be noted by the judges.
The order in which the several machines will be tested
will be determined by the stewards, who will decide
by lot. Machines are not to be worked under.con-
ditions as to weather and crop when such machines
would not be used in the actual work of a farm. The
attention of the judges and engineer will be par-
ticularly directed to the following matters: Price;
weight; simplicity, strength, and construction; efficient
protection of the gearing, and freedom of the machine
from choking; excellence of work in turning and light-
ening up of the crop without damaging it; draught in
work. Should the judges find any of the machines to
be of practically equal merit, they are cmpowered to
bracket them as equal, and so divide the prize money.
Entries for the prizes in any of these classes must be
made on or before Monday, April 1, 1895, and must be
accompanied by a deposit of $5 for each entry.

P
-

CIGARETTE PAPER.

Cigarette paper is a superior article, presenting
numerous qualities. Good cigarette paper should be
very thin, very uniform as to pulp, and very strong
and resistant. It ought not to become disintegrated
when ‘it is slightly wet; in
burning it should leave but a
small quantity of ashes, and
not give out a disagreeable
odor ; and, finally, in burn-
ing, it should not disengage
substances injurious to the
health.

Superior cigarette paper is
manufactured exclusively
from linen rags. It weighs
917, 10 and 15 grammes per
square meter. In burning it
emits no odor.

Ordinary cigarette paper is
manufactured from substi-
tutes. Its pulp often con-
tains a certain amount of
wood pulp, especially the
paper designed for export.
Such paper is heavier and
weighs from 12 to 20 grammes
to the square meter. In burn-
ing, it may emit a slight odor,
because the wood pulp con-
tains resin, the combustion of
which disengages gases offen-
sive to the smell. In reality,
the odor is perceptible only
in paper containing large pro-
portions of wood pulp. Apart
from that, the quantity of
resin contained in the paper
is so small that the combus-
tion always proceeds nearly
without odor.

In its broadlines, the manu-
facture of cigarette paper
does not differ from that of
ordinary fine paper. A single
point is special, and that is
the finishing, which has to
take a long time and be well
done. The pulp must be
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finished slowly, progressively,
and with as short fibers a8
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posegible. The duration of the process, which is ex-
ecuted in improved vats, varies between 15 and 30
hours, and it is upon it that depends the weight to the
square meter.

It requires a special manipulation and perfect ma-
chines to obtain a sheet of paper presenting great
strength with a pulp composed of so short and so
divided fibers.

By way of example, we give a figure of a continuous
machine for cigarette paper constructed by Mr. Burot,
of Angouleme.

This machine comprises the following apparatus :
1. Three mixing machines, with scoop wheels, in which
the discharge is regulated by a gate. The two wheels;
are provided with copper scoops and serve, one of
them for the pulp and the other for the water. 2. A
distributing chest, with an agitator serving to mix the
water and pulp well before passing to the sand col-
lector. 3 A revolving and rocking sand -collector,
easy to clean. 4. Two pulp strainers whose shake-
motion is noiseless. 5. A table with a cloth 11 meters:
in length, and with a carriage combined with the
apron, so that the size can be changed during the
travel of the paper, thus permitting of reducing cut-
tings. 6. Two suction apparatus, operating through
atmospheric pressure, for extracting water from the
sheet of paper. 7. A pulproller, or ‘*‘ dandy,” for press-
ing out the water from the paper. 8. A wetorcouching
press, whose rollers are of cast iron, and whose adjust-
ing screws are provided with rubber cushions, so as to
render the pressure elastic. 9. A suction apparatus
for the felts of the couching rollers, and designed to
remove the air from between the paper and the felts,
in order to prevent blisters. 10. A squeezeroll. 11. A
battery of five 1'2 meter driers. 12. A second battery.
13. Two superposed reels permitting of winding two
sizes of paper at once.

The operation of this machine is very simple to any
oue who has visited a paper mill or who saw the paper
machines of the Exposirion of 18389.

We shall now give some practical information as to
the various qualities of cigarette paper that will prove
of a certain utility to consumers.

The shade of the paper is not of much importance.
Ordinarily, cigarette paper possesses the natural color
of the pulp of carefully bleached rags, blued or not
with ultramarine. Some manufacturers, however, give -
it a chamois color. This color is in very much demand
in Russia.

The thickness is of some importance. We have
already said that good paper weighs 10 gram:ues to
the square meter. The pulp should be fine and regu-
lar, and the thickness should be very uniform through-
out the entire surface. The consumer greatly appre-
ciates such qualities.

The strength is of still more importance. It is upon
this that often depends the commercial value of a
paper. For use, resistance in a transverse direction is
required.

The tenacity of cigarette paper diminishes, as a
general thing, when its weight increases. This is
easily explained, because only rags are employed in
the fine papers, while into thick papers a certain pro-
portion of wood pulp enters.

The ashes left by the combustion of cigarette paper
merit attention. The less ashes a paper leaves, the
easier its combustion ; but the differences are slight.
Cigarette paper leaves from 0'5 to 1 per cent of ashes.
It is, therefore, formed of pure fibers, since filtering
paper, prepared chemically, and with the greatest care,
leaves from 0°10 to 0'22 per cent of ashes.

The ease of combustion of the paper is judged of
from the ashes that it leaves after burning. In order to
increase such combustion, certain manufacturers im-
pregnate their paper with a very small quantity of
saltpeter or chlorate of potash. In no case should
cigarette paper after burning leave any residua of
carbon. Such a paper ought to be rejected.

Finally, let us be permitted to put an end to a
legend: The injurious effect of the paper upon
the health. Were there any danger, it might proceed
from two causes: (1) From the products of the com-
bustien of the paper itself ; (2) from the presence of
poisonous materials in the paper. Of the products of
combustion, there could be no question, since, in the
conditions in which the combustion takes place, there
is produced only water or carbonic acid. The pres-
ence of poisonous substances is a myth, for supposing
that traces of them are found in the ashes, as cer
tain analysts have advanced, that would consti-
tute but an infinitesimal proportion of the same mate-
rial in the paper; so smokers can be assured in ad-
vance that cigarette paper is absolutely innocuous to
the health. :

We shall not speak of special cigarette papers, such
as those prepared with tar, amber, essential oils, ete.
These are prepared like ordibary paper, but are cov-
ered, nearly at the end of the manufacture, with such
substances, either by a special bath or by means of
rollers.—La Nature. _
ot ——————e e
THE loss of champagne, by bursting bottles, some-

- gold mine.

times amounts to as much as 20 per cent.

Sorrespondence.

The Static Effect in Incandescent Lamps,
To the Editor of the Scientific American:
In No. 5937, A. E. 8. refers to ‘‘northern lights in
miniature,” produced by holding an Incandescent lamp

over a belt in motion, and states that after replacing |

the lamp in its socket it immediately burned out. I
have repeatedly produced the same effect by develop-
ing static electricity by walking over a carpeted floor
and touching the lamp with my hand. Met almost in-
variably with the same result of losing a lamp by the
experiment. What is there about this static electric
display in a vacuum that destroys carbon filaments ?

Faribault, Minn. A. C. R
e - P l——— [—

A Primary Battery for Incandescent Lamps.
T'o the Edttor of the Scientific American

Having often read in the *‘ Notes and Queries ™ of
the SCIENTIFIC AMERICAN questions of amateurs ask-
ing how to light a small incandescent lamp for a few
hours a day, the answer generally referring to bichro-
mate and storage cells, the construction and manage-
ment of the latter requiring some skill, I propose to
the amateur electrician the following primary battery
(a modification of the Fuller battery), mounted and
sold by the firm of Dalle Molle & Co., Rome. The
electrodes are zine and carbon, the former excited by a
concentrated solution of sal ammoniac, the latter (in-
closed in a porous cell) depolarized by the following

poured into the porous cell, which is then filled with a
solution of bichromate of potash, 80 grammes to the
liter. To restore the action of the battery, sulphuric

‘acid and bichromate of potash may be added. The

zinecs must be amalgamated. It is also advisable to

paraffine the upper part of the porous cell. I tried

several batteries, but this is certainly the best for small

lamps. F. HAUSHAHN.
Propaganda, Rome, Italy.

A Cure of Snake Bite.

To the Editor of the Scientific American :

Last fall, in company with Mr. H. Carlos, of Cape
Gracias, Nicaragua, I was coming down the River
Pis.pis in the Sumo country, from the Constancia
Stopping one evening ata Sumo Indian
village, we found that the chief had been bitten on the
foot by a fomagas, the most venomous snake in this
country. The man was in the most pitiable condition.
Thin, watery blood was issuing from his mouth, nose,
ears, and even from the tattoo marks on his arms and
breast. His urine was also discolored by blood.

The peopls were all clamorous for us to give him
some Merican seekia (American medicine), knowing
that we alwayscarried a medicine chest with us. It

-happened that we had been discussing that same day

the various remedies for snake bites, and Mr. Carlos
had said that he heard that to cauterize the wound
with carbolic &acid and give the same internally
was a sure cure.
had been so long since he had been bitten it might
not be possible ‘to cure him, we decided to try the
above cure. The question was how much to give him.
We decided upon three drops dissolved in glycerine, in
half wineglass of water. We gave him two doses at an
interval of half hour that evening. Two hours after the
second dose we gave him an emetic that greatly re-
lieved him and he soon went to sleep.

The next morning we gave him another dose of the
acid and left him. :

I was on my way to the World’s Fair and have just
returned. Mr. Carlos has got back from another trip to
the mine, and tells that our patient is fully recovered,
and that he had successfully treated another one the
same way. GEo. B. PENSE, Supt.

La Constancia Gold Mine, Pis-pis, Nicaragua, C. A.

The Miues of Bauxite in Ireland.

The mineral bauxite was practically unknown before
the year 1870. In 1872 Messrs. George G. Blackwell
and Alexander Sutherland arranged a lease with the
Marquis of Downshire for a very large royalty, consist-
ing of 2,000 to 3,000 acres, and in a yearor two afterward
produced a splendid quality of bauxite, testing about
54 per cent alumina in the dry state and from 134 to
13{ per cent iron. The demand for this mineral was
then very limited, but as chemistry progressed there
came numerous demands for its use in the manufacture
of alum, sulphate of alumina, and alum cake, and for
this purpose the property was developed and levels
were driven, which produced large quantities of baux-
ite. At this time there was a large demand for beet
root sugar, in the manufacture of which the manufac-
turers discovered that a considerable quantity of waste
remained, which was practically useless until New-
lands conceived the idea of running liquid sulphate of
alumina on to the beet root waste, which immediately
liberated the 20 per cent of sugar and transposed the
sulphate of alumina, consequent upon the potash con-
tained in the waste, into erystal alum. This became a
very profitable operation, as it producedfrom the prac-
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After explaining to them that it:

tically waste substance a large quantity of sugar, and
converted the sulphate of alumina into crystal alum,
which was resalable at considerably higher figures than
had been paid for it as sulphate of alumina, while the
sugar was produced practically free of cost. Subse-
quently the Bauxite Company, limited, was formed.
Thiscompany have,in econsequence of the increased
demand for the ore, put down a new shaft at consider-
able expense, and enlarged the tramway and depot
tosuch an extent that they are prepared to deliver
2,000 tons of bauxite per week. The shaft is now cow-
pleted, entirely new machinery has been erected,
and improved and increased tram lines have been

:laid down. The ore, of the usual finest quality, has
: beenstruck at a-depth of 146 feet, and the company is
-now prepared to supply this mineral, testing about

54 to 57 per cent alumina in the dry state and from
1'5 to 2 per cent iron oxide. This new find of bauxite
has increased the value of the property to an extent
that cannot at present be estimated, inasmuch as there
is an enormous demand for the ore for the purposes be-
fore stated, and particularly for the purpose of produc-
ing aluminum metal, which can be done at a very low
cost from this mineral, as well as the manufacture of a
firebrickof a very refractory nature. The mines are
situated at Strain, near Ballyclare, County Antrimn, in
the north of Ireland. The celebrated Giant’s Causeway
is in thiscounty. The principal shipping port is Larne.
Some of the White Star liners have called there and
been supplied with tonnage for their trial trips, and on

‘one occasion some 900 tons were loaded in the small
simple solution: 100 grammes of sulphuric acid are :

space of nine hours. Thus the Bauxite Company,
limited, are able to supply this mineral of unequaled
quality, and in quantities that cannot be produced
anywhere else.

What Buildiugs Cost per Cubic Foot.

The American Architect of February 17 contains an
article which will interest fire underwriters and ad-
justers. The writersays:

‘“With materials and labor at the same price, two
buildings of the same character, although of different
sizes, will be found to cost approximately the same per
cubic foot; hence the cost of a proposed building may be
¢closely estimated by multiplying its cubic contents by
the kno#n cost per cubic foot of a similar structure
built in the same locality.” The cost of similar build-
ings in other localities can be estimated according to
the difference in cost of labor and material.

The cost per cubic foot of well known buildings in
various cities was as follows :

Rookery building, Chicago, eleven stories, iron and

' steel interior, ten passenger elevators, 32 cents per
: eubie foot.

Monadnock building, Chicago, sixteen stories, rich
marble work, 4214 cents.

Masonic Temple, Chicago, twenty stories, fourteen
passenger elevators, rich marble work, 58 cents.

New England Mutual Life Insurance Company’s
building, Boston, granite, ireproof, 60 cents.

Herald building, New York, 200140, two stories
and attic and damp proof basement, 46 cents.

"8ix to ten story office buildings in New York, 30 to
60 cents.

Wainwright building, St. Louis, ten stories, 25 cents.

Union Trust building, St. Louis, fourteen stories, 28
cents,

Equitable Life Insurance Company’s building, Den-
ver, nine stories, first story marble wainscoted nine feet
high, 42 cents.

Ernest & Cranmer building, Denver, eight stories,
pressed brick fronts, 17 cents.

Crocker building, San Francisco, ten stories, steel
skeletoned, 63 cents.

Brown-Palace Hotel, Denver, nine stories, finished
in iron and onyx, 30 cents.

Athletic club.buildings, about 24 cents.

Libraries, from 36 to 44 cents.

Dwellings, Boston, frame, eight to ten rooms, 11
cents.

Dwellings, Denver, first class, stone, steam heat, 27
cents.

Brick cottages, East, ten rooms, about 15 cents.

Brick cottages, East, one and one-half story, 10
cents.,

The Worthington Pump in India.

Some recent tests have been made of the new large
Worthington pumping engines supplied to the Love
Grove sewage pumping station at Bombay to the order
of the municipality. The engines and pumps are
capable of dealing with from 60,000,000 to 73,000,000
gallons of sewage per day, and for the purpose of the
trial care had to be taken to ascertain accurately the
slipon the pumps. Mr. James, the drainage engineer
at Bombay, says : “ In the trials that have been taken
the sewage discharged has been measured not only by
the pumps, but by observation in the outfall sewers,
and the discharges as taken by floats and by inclina-
tion due to surface of sewage come out rather more
than the discharge taken from the pumps, less five
per cent, and show the slip of the pumps with good
valves to about three per cent.
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THE CHASE-KIRCHNER AERODROMIC RAILROAD.

We have given considerable space in our columns
to the experiments with aeroplanes, as executed by
Prof. 8. P. Langley, Hiram Maxim and others. These
experiments have led to the determination of certain
facts. A flat plate or surface maintained in a horizon-
tal position and moved horizontally through the air
experiences a greaterresistance to its descent than it
would if it descended vertically. If the surface is in-
clined so that its advancing edge iz higher than the
rearedge, it will experience a lifting effect, and under
proper conditions will rise upward. Such a contri-
vance is termed an aeroplane. An aeroplane short
in the direction of its motion receives a relatively
greatersustaining effect per unit of its area than does
alargeone. A set of Venetian window blinds gives
the idea of a good arrangement of aeroplanes.

In the present issue we illustrate a proposed high
speed railroad, in whose operation aeroplanes take a
part. By this system the attainment of a speed of 150
miles an hour is claimed to be possible, while for long
distances a rate of 125 mnles an hour is hoped for. The
projectors hold that the railroad of the present time
must be supplemented by some system admitting of
higher speed.

To reach this speed, curves must be abolished, as the
centrifugal force will be too great to be withstood.
Accordingly, as far as possible, the line will go right
across country from point to point, without regard to
grade. Next, the road must be free from interruption;
there must be no possibility of any obsfacle getting on
the track. This makes an elevated structure the pro-
per one, and the one shown in the cut has been de-
signed to secure the essential features of strength and
safety. It includes an upper and a lower pair of rails,
and a pair of trolley wires or leads.

The cars are of special design, with sharp ends, so as
to encounter the minimum of air resistance. In cross
section they are of sufficient dimensions to present the
comforts of a Pullman car. They will have a trussed
steel frame and metal sides, tops and-floors. They
are carried by wheels four to six feet in diameter,
which wheels are to be placed near their tops, so that
the cars will be virtually suspended from the upper
rails. The axles of these wheels pass through journals
near the car roof. One or more pairs of these wheels
are to have two electric motors connected to their
axles, so as to serve as driving wheels. The speed being
so high, there will be no trouble in using direct con-
nected motors without gearing.

The current is taken from each trolley wire by its
trolley wheel, which works on an axle at about the
level of the axle of the driving wheels. On the trolley
wheel axle, which will be insulated, are secured col-
lecting rings, against which brushes bear. A closed
metallic circuit is to be used, two trolley wires and a
pair of trolley wheels being used on each car. -

So far all is simple enough, the peculiarities of the
system centering on the points of straightness of line,
lowering of center of gravity of car below the rails,
and high speed. It is essential that there should be
no curves, and any grade met is to be clinbed ; no de-
viation of route to secure an easy grade is to be al-
lowed.

This will give many severe ascents to be overcome,
and it is here that the distinguishing peculiarity of the
system comes in. The car carries a series of aeroplanes,
each one twenty to thirty feet long and four to fivefeet
wide. They are mounted so as to be capable of setting |
at any desired angle. At a speed of 150 miles an hour, :
a slight inclination would give them a very powerful
lifting effect. On the level they will be kept practical-
ly straight. When a grade is reached they will be set
at an angle, so as to have a lifting effect. This will be
graduated, so as to leave just enough traction in the
driving wheels to propel the cars. It is obvious that
the limit might be passed, and the wheels might turn
without getting grip enough to drive the train. Here
a self-regulating feature is apparent. If the wheels
slipped, the car would move with redueed velocity and
the aeroplanes would lift less weight. At once the
traction would increase and the car would move for-
ward, so that eventually an equilibrium would be es-
tablished. It is claimed that the amount of work
necessary to drive a car at high speed up a grade
would be greatly diminished by the use of aeroplanes.

Underneath the car is a second set of wheels, ordi-
narily inactive. Above them is a line of rails inverted.
By a system of levers and an air pump the engineér can
throw these wheels upward at will, so that they will

press against the lines of rails above them. This af-:

fords a means of increasing the traction to any desired
extent, as the upper and lower wheels are thus made
to act as the jaws of a clutech. The increased rolling
friction thus prodaced may be applied for direct trac-
tion or for braking, These wheels also provide a safe-
guard against all swaying, or lifting of the car from
the track by the aeroplanes.

In the running operation the engineer will be
guided by the nature of the ground. On the level
he would probably hold the aeroplanes flat and inac-

tive. When a grade is reached, he will incline them
enough:to partially lift the car. The car then begins

to move up in part atleast upon an inclined plane of
air. Its acquired velocity as well as direct traction
assist this operation. It reaches the top of the grade
with slightly reduced velocity, but very quickly re-
covers its loss,. On a down grade the aeroplane may
beinactive or may be turned so as to provide an en-
ormously powerful aeroplane brake.

It is proposed to use alternating current motors, which
on present Jines would admit of a distance between
power stations of some 200 miles. It is claimed for the
system that it is assafe as the present one, has greater
speed and equal comfort and luxury, is adapted to all
kinds of traffic, and will be profitable. It is calculated
that a straight line from New York to San Francisco
would be 500 wmiles shorter than the present one. The
construction of an elevated road across the continent
seems an appallingly great piece of work, but in the
United States to-day there are railroad bridges enough
to give a continuous line of track from Sandy Hook to
the Golden Gate. The absence of snow blockades and
washouts, the abolishing of the expense of replacing
railroad ties and of maintaining a ground track, the
economy of the trolley system, the power to utilize
water wherever met with near the line, are cited as
advantages. New York and San Francisco would be
brought within twenty-four hours of each other, and a
route crossing Bering's Strait would bring Paris nearer
in point of time than it now is by the ocean route.
The use of the structure for pneumatic tubes, telephone
and telegraphic wires, is obvious and is suggested by
the projectors.

—_———
Electric Signaling Balloon.

The electrically signaling balloon which Mr. E. S.
Bruce exhibited some two years ago, and which has
since been approved by the British and Belgian
governments, has now found favor with the Italian
war department. The principle of the balloon is
exceedingly simple. Inside a balloon with a translu-
cent envelope a little ladder headed with six incandes-
cent lamps is fixed, and the lamps are connected with
a battery on the ground by a wire which runs side by
side with the cable tethering the balloon. By means
of a Morse system of long and short flashes, which illu-
mine the balloon, messages can be telegraphed to dis-
tant points, the only requisite conditions being that the
night shall be dark and clear enough. The simplicity
of the invention is the most striking thing about it,
and leaves one wondering that it was discovered only
two yearsago. The balloon which is being sent out to
Italy, and which was on view recently at the Kens-
ington town hall, is made of cambric and its envelope:
is perfectly translucent. 1t hasadiameterof 18 ft. and ;
a gas capacity of about 3,200 cubic feet. The lamp-;
holder for containing the six incandescent lamps, which ;
are suspended inside the balloon, is in shape of a lad-
der,to admit of easy introduction into the narrow mouth
of the balloon. The balloon equipment includes net,
valve top, hose for filling, sand bags, and a special ven-
tilated case for sea transport. The signaling lamps
are sixteen candle power, fifty-five volts, and are speci-
ally constructed for the purpose. The signaling key-|
board contains the Bruce signaling key, with remov-:
able carbon contacts, an ammeter, a switch to turn on:
the current to the lamps, either through the key for:
flashing signals or directly for continuous illumination,
a switech to throw the ammeter into the circuit, and a
safety cut-out. The weight of the whole thing amounts
to less than 150 1b,, and it can be packed into a recep-
tacle the size of a lady’s traveling basket.

—_— e e i———
Train Ferries.

**The people of this country,” says the New York
Mail and Express, ‘‘have for some time been familiar ;
with car ferries which transport whole trains across

rivers or estuaries so broad and deep that the traffic,

does not justify the expense necessary for bridging :
them. In New York Harbor this service has been ex-:
tended, and both passenger and freight trains are reg-;
ularly transported by boat thelength of the East River :
and across the Hudson, making a railroad connection :
between New England and the Atlantic coast to the:
south of us without change of cars or break of bulk. :
“The same service was inaugurated ,by the Central
Pacific at the Straits of Carquinez, where the ferry:
steamer Solano carries twenty-four passenger cars or;
forty-eight freight cars, with the locomotive, across a
strait in which the current attains a velocity of eight
miles per hour, embarking and landing its train in
about fifteen minutes. The New York, Philadelphia '

& Norfolk Railroad has for about ten. years maintained :
a car ferry between Cape Charles and Norfolk, Va., a:
distance of thirty-six miles. There is also a car ferry [
at the Straits of Mackinac, which, by the aid of screws:
in the bow and stern, maintainsregulartrips through 5
the heavyice at the foot of Lake Michigan. All of the:
above mentioned ferries, except that between Cape:
Charles and Norfolk, are on sheltered routes, and are 1
not exposed to rough weather. i
“The Toledo, Ann Arbor & Northern Michigan '
Railroad Company, however, has inaugurated a line of |
ice-breaking car ferryboats to run sixty-five miles
between Kewaunee, Wis., and Frankfort, Mich. These
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boats have been run through two winters and the in-
tervening summer with entire suceess. The ice, unless
over twenty inches thick, does not interfere with their
movements, and the cars are so fastened 'that they do
not roll on their trucks in the fiercest gales. This trip
of sixty-five miles is made in five hours when there is
no ice.

** It seems as if the experience we have gainedin this
country ought to be made available for our comfort
when passing between London and Paris. The dis-
tance is less than one-third of the Lake Michigan trip,
and although the rise and fall of the tides is greater
than is the case with any American car ferry, the ar-
rangement of the necessary docks and hinged bridges
would require nothing more than an extension of prin-
ciples and practices that are well understood in this
country.

* There seems to be nothing in the way of running
unbroken trains between London and Paris. except the
necessary capital and the employment of sufficient tech-
nical skill. If the London, Chatham, and Dover would
combine with the Northern of France and employ an
experienced American engineer to plan and construct
the docks and appliances for embarking. and landing
the trains, and at the same time send to any of the
shipbuilding establishments on our great lakesfor a
man to construct the ferry boats, the arrangement
could be perfected in a year and a half or two years,
when freight and passengers could be transported from
any part of Great Britain to the Continent, and eventu-
ally to all of Asia and Africa, without change of cars
or break of bulk.”

- . ot ———
The Tannin of Tea,

A. Hilger and F'r. Tretzel have studied the chemical
characters of this constituent of tea, in regard to which
very discordant accounts have been given by various
authorities. Inorder to obtain a pure product, green
tea was operated upon by first extracting with boiling
water, evaporating the clear liquor to the consistence
of athin sirup, and then shaking with acetic ether
which had been digested with magnesia. The ethereal
solution containing tannin, together with chlorophyl
and produects of its alteration, was then distilled, the
residue treated with water, and on evaporating the
clear water solution the tannin was obtained perfectly
free from ash. It presented the appearance of a choco-
late brown powder, readily soluble in water, alcohol,
acetone, or acetic ether, sparingly soluble in ether, and
insoluble in chloroform. The water solution gives with

ferric chloride a deep blue coloration, with gelatin

solution a precipitate. Elementary analysis and the
behayior of the acetyl compound of this tannin show
that it hasthe composition and general characters of
an anhydride of digallic acid, and not those of a gluco-
side. By long continued action of dilute sulphurie
acid, the tannin of tea is converted into gallic acid and
a phlobaphen.—Forsch. Ber. w. Lebensmittel, 1893,
p. 40.
— A
Water Drinking in Typhoid Fever.

In the March number of the Revue de Médecine Dr.
Heector Maillart, of Geneva, concludes an article on
this subject. As a result of his study of it, he feels
:convinced that the treatment of typhoid fever by
: copious drinks may be recognized as a definite method.

:1n order that the treatment may be efficacious, the

patient should drink at least from five to six quarts of
water daily during the whole febrile period. There is
no contraindication to this treatment ; feebleness of the
heart, far from contraindicating the drinks, may be-
come a special indication for them. The results are
a progressive lowering of the fever, disappearance of
the dryness of the tongue and mouth and pronounced
sedation of all the alarming nervous, circulatory, and
renal phenomena.

These results are due to the oxidation of toxines
and refuse material, which are rendered soluble and
eliminated. The oxidation is shown by the formation
of great quantities of urea, and the elimination takes
place by the skin and kidneys in the form of profuse
sweating and abundant diuresis. This diuresis re-
establishes the integrity of the renal filter, and tbhat
results in the rapid disappearance of albuminuria.
This method of treatment has no notable influence on
the course or the duration of the disease. No un-
pleasant consequences have been observed to result
from the treatment, either during the fever, during
convalescence, or after recovery. The treatment,
which is very acceptable to the patient, is easily car-
ried out, even in cases in which the nervous disturb-
ances are very decided. —New York Medical Journal.

———— el —————————————————

Dangers of Celluloid.

A clergyman writing to the London Standard com-
ments upon the dangers of the highly glazed washable
celluloid collars which have-come into such general
use of late. In the particular case mentiond by the
clergyman, a boy’s collar became ignited by a spark,
and burning with the almost explosive violence charac-
teristic of di-nitro-cellulose in the open air, so injured
the lad that he soon died. :
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MANUFACTURE OF ROCK CANDY.

Rock candy is a crystallized sugar sirup, which, after
boiling and being kept at a certain temperature, forms
itself on to strings suspended across the interior of
circular copper pots. The first process in its manu-
facture is the boiling of the sirup. About four barrels
of the finest grade of sugar, with about sixteen gallons
of water, is first put into a circular copper boiler, about
five feet in diameter and about three and one-half feet
in height. Inclosed around the sides and bottom of
the boiler are a number of coils of steam pipe, which,
when turned on, causes the material to boil and form
itself into a sirup. Water is also applied to the sides
of the boiler to prevent the sirup from sticking. After
the material has boiled for about one-half hour, it is
run off through a number of fine sieves at the bottom,
and passes down through a four-inch hose to the
copper candy pots below. These pots are circular in
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soda water dealers. The pots are then taken and
rinsed out with water to take the sirup off the candy,
and then taken to the draining room, where they are
placed bottom up in an inclined position, one against
another, in a trough, and left to drain about one day
in a temperature of about 70 degrees, which dries and
also gives the candy a glossy appearance.

For yellow rock candy the liquid is colored with
burned sugar. About eighty pounds of sugar and
three gallons of water is mixed together and placed
in a shallow circular copper pan about three feet in
diameter and placed over a hot fire, where, by boiling
and constant stirring, it is allowed to get thick, black,
and burned. When properly burned, it is taken out
and placed in a tub and diluted with water. It is
then run through fine brass sieves, and is ready for
use. An intense smoke issues from the burning sugar,
causing the attendants to wear respirators. The red
rock candyis eolored with No. 40
carmine. After draining, the con-

tents of the pots are knocked out
onts hoards about two feet

The Late Dr. Brown=Séquard.

Mrs. Crawford, the Paris correspondent of the Lon-
don Daily News, gives a very interesting biographical
notice of the eminent savant, whom she knew person-
ally, and who told her that his father, one Brown, wasa
native of Galway, and entered the American naval ser-
vice in1812. He wasengaged against the English in dif-
ferent actions, and sent to the Mauritius, where he fell
in love with a French girl named S8équard, whose father
wasa planter. A few weeksafter Brown’s marriage he
was directed to return to the United States, but was
attacked by pirates within sight of the father-in-law’s
mountain villa, and his ship captured. He probably
walked the plank, as he was never more heard of. Dr.
Brown-Séquard was a posthumous child, and was born
in 1818. He was brought up in his native isle, and ac-
quired there his Creole gracefulness of manner. Dr.
Séquard’s second wife was a Mrs. Doherty, the
daughter of a rich English wholesale tea merchant,
who lived at Dulwich. Both wives had good fortunes,
in which he had alife estate. They were devoted to
him, and happy that their money released him from
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and tapering down to one
foot at the bottom. The
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sides of each pot are per-
forated with small holes,
ranging from one-half inch
to oneinch apart ; through
these holes a piece of cot-
ton cord is run, the ends of
which are fastened to the
outside by a small piece of
plaster of Paris. The pots
are then filled up to the
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top with the boiling sirup,
which holds about five gal-
lons and of forty pounds
weight, and carried away
by two attendants to whatis called the hot house.
This hot house is made entirely of brick, and is about
fourteen feet square and about one foot in thickness,
each side being fitted up with shelves made heavy
planking. Underneath these shelves, attauhe&*ﬁo the
side walls, are a number of two-tnch ipes,
which, when turned on, fn,rnmg‘?h"gg u1red heat.
The attendants place tive> -heated pots srdew s:dtrm‘f;
these sﬁeﬁes, where they a¥o left for twu'of three days
in a temperature of aboh 160 degrees, the heat of
which eanesthe best part of thesugar to crystallize
onto the strings. After the expiration of three days,t~
erust of crystallized sugar is formedg(the top of each
pot of about one-eighth inch in t}u negs. The in-
terior sides and bottom-a,lbo@mw a erystallized coating
ot about one ll’mh white th ferior part remains in a
liquid form. Tka pots are T%E taken owd of the hot}

THE MANUFACTURE OF ROCK CANDY.

square. This is done by an attendant turning the pot
upside down and whacking the sides with wooden
mallets, causing the candy to fall down into a heap.
The strings are then separated from each otherand
weighed out and packed into from five to forty pound
boxes. Twenty-one hands turn out about 182,324
pounds of rock candy and 106,359 gallons of rock candy
sirup yearly. The material is sold prineipally to con-
T#actioners, liquor dealers, and grocers. The wholesale
price per thousand pounds for rock candy is7-44 cents
per pound. The sketches were taken from the plant
#f -the Tournade Palisade Manufacturing Company,
West Boboken, N. J.
s et s
A New Comet,

_A, cable message from the European Union of As-

s Thdivomebrs announces the discovery of a faint comet,

house, the plastenscrzped oﬁ', and tite. uogryatallized
liquid poured off in®e-a” tub, where if s’ remtelted and
filtered and run into barrels, to be sold to llquor and -

discovered by Mr. W. F. Denning, of Bristol, England,
the following being the discovery position: March
26.396 Gr. M.T. R.A. 9h. 56m. Decl. 4-82° 16'.
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professional drudgery to devote himself to professorial
duties. The second wife worked herself to death mak-
ing records of his experiments, taking photographs,
and helping in many other ways in his laboratory. He
was 80 absorbed in what he had to do that he did not
notice her exhaustion until she broke down utterly.
As she was faultlessly exact, her help became indis-
pensable. She had bad no kind of training for the
tasks she undertook before she married him, and broke
herself in by dint of application.

Dr. Brown-Séquard was eloquent and interesting as
a professor and in conversation. He carried his hearers
on and away, and though his memory was stored with
technicl terins, used them as little as he could. Almost
any ignoramus could understand him. He had most
expressive black eyes, and looked rather the seer than
the man of science. Within the last ten years the
treatment by hypodermic injections that takes his
name aroused much controversy in the medical world.
Professor Germain Sée was quite against it. Charcot
finally came to the conclusion that distilled water
would be just as stimulating as ‘‘ Séquardine.” Dr.
Brown-Séquard’s special practice was in the treatment
of nervous diseases, in which he frequently operated
cures that seemed marvelous.
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A CARPENTER'S MAXESHIFT.

A good mechanic will generally have his tools in good
order, but through accident or the meddling of some
careless or ignorant individual, even a good mechanic
may find tools out of order and requiring attention be-
fore they can be used.

Our artist the other day sketched a carpenter who,
evidently having become tired of a dull saw, resorted
to the expedient illusirated. Not having a suitable
vise at hand, he inserted his saw back downward in a

AN EXTEMPORIZED SAW VISE,

kerf in the timber on which he was working, and pro-
ceeded to file his saw as though it were held in the
most approved manner.

PR

A LARGE PUNCHING MACHINE,

The Cockburn Barrow and Machine Company, of
Jersey City, N. J., have recently completed one of the
largest punching machines ever built in this country,
of which an illustration is herewith presented. The
company have heretofore made many powerful, quick-
working punches, running without gears, but this is a
triple gear machine, with only two shafts, working in
the same way as the back gear of a lathe, while it is
also adapted to run without gear, for quick punching,
without shifting the belt. To rundirect from the belt,
the gear wheels are moved out of mesh by means of
the hand wheel, when the fly wheel and main- driving
wheel are locked together, a change which can be
made in less than two minutes, and the machine will
thenhave a speed of one hundred revolutions a minute,
and will punch 3%-inch holes through 3{-inch steel
plate. When the gears are in mesh, the machine
makes ten turns a minute, and will punch holes four
inches or more in diameter through 1-inch steel plate.
The machine has 50-inch gap, and the lower jaw is
made to take a die ten inches in diameter, facilitating
the heaviest punching work required by boiler makers
and shipbuilders. The machine was built for Messrs.
‘Wm. B. Pollock & Co., of Youngstown, Ohio, makers
of the heavy steel converters employed at the Carnegie
works. It weighs thirty-five tons, and occupies a floor
space of 4 X 12 feet. The pressure obtained in the
machine is
about 400 tons.

A DISPATCH
from Aalesund,
Norway, April
24, says the Am-
erican North
Polar expedi-
tion under the
command of
Mr. Walter
‘Wellman sailed
to-day for the

Scientific -dmerican,

foremast head, and salutes were fired. Al}l the ship-
ping in the harbor was decorated with flags in honor
of the Arctic explorers. A largefleet of small boats es-
corted the Ragnvold Jarl out of the harbor.

@

-
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French Exploration in South Africa,

The Paris Geographical Society listened, at a recent
meeting, to an account of a journey from the Cape
of Good Hope to Lake Nyassa, by M. Edouard Foa.
His address is given at length in the Revue Francaise
de Vetranger et des Colonies et Exploration Gazette
@eographique, and from this we take some of the most
interesting facts presented.

The region north of the Zambesi, and extending from
that river to Lake Nyassa, is the field of his exploration
hitherto least known. The expedition was organized
at Quilimane, situated in Mozambique on a northern
mouth of the Zambesi, and from there it started up
the river. The party consisted of four Europeans, in-
cluding M. Foa, and twenty-eight Arabs. Upon their
arrival at Nyassa, two of the Europeans and eleven
of the Arabs had died from fevers or other diseases;
the rest of the company was nearly prostrated from
fatigue, privation and disease, but they had pene-
trated a region never before explored by Europeans.

This country between the Zambesi and Lake Nyassa
covers an area of 68,312 square miles. The average
altitude of the valley is about 1,100 feet above sea
level. The surface is diversified and covered with
rough vegetation. Numerous chains of mountains of
an altitude varying from 1,800 to 6,000 feet trawverse
the territory. At their base are a great many streams,
many of which are dry a part of the year. The
climate is unhealthy along the rivers, but is more
agreeable among the mountains, The average tem-
perature is 95° Fah. in the day time and 68° at night.
Some parts of the region the population is dense, in
others it is very sparse. The natives are clothed
with the bark of trees and skins. The Azimbas are
a tribe with numerous branches, which are armed
with bows and arrows, and their hair is adorned with
feathers of many colors.

The natural resources of the country are undoubt-
edly great. Gold and other precious metals, coal,
copper, and especially iron, are abundant. India
rubber, guns, dye and cabinet woods, textile plants,
skins, indigo and other products will one day swell
the volume of commerce along the river.

M. Foa .gave thrilling accounts of episodes of the
expedition.  For two and a half months he and a part
of his men were separated from the othersand held pris-
oners in a region devastated by famine and the incur-
sions of a hostile tribe, by the swollen rivers, which
from sometime dry fords were changed into impassa-
ble torrents.

The party lived entirely upon game, but suffered
much from want of food, and three died of starvation,
during this time. An elephant hunt and a lion chase
were among the minor episodes described.

M. Foa dwelt upon the fact that the English are
rapidly extending their protectorate in the African
lake region.

— B B —————

THE tide tables for the Atlantic coast of the United
States, together with 207 stations on the Atlantic coast
of British America, for the year 1895, published by the
U. 8. Coast and Geodetic Survey, are now ready for
issue, and copies can be obtained at the agencies of the
Survey in this city, or by addressing the otﬁce at
Price, 25 cents,

‘Washington.

island of Spitz-
bergen on the
steamer Ragn-
vold Jarl. - The
American al-
uminum boats
which the expe-
dition carries
were greatly
admired here =
for their beau-
ty, strength
and . lightness.
As the steamer
left the quay
the stars and
stripes were
hoisted at the
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A METHOD OF AND APPARATUS FOR AMALGAMATING
ORES.

The freeing and amalgamating of gold or silver,
either from free milling or base ores, by this method,
i8 designed to save all the metals capable of being de-
composed by an electric current from aqueous solu-
tion. The invention has been patented by Mr. Hu-
bert F. Edwards, of Butte, Montana (box9¥). The
tank employed is preferably of wood, or of any
material forming a poor conductor, to prevent the
freed gold and silver from being plated on its sides,
and in the bottom of the tank is a bath of quick-
silver. The crushed ore or pulp with which the
tark is charged is kept stirred by an agitator, con-

ORE AMALGAMATING APPARATUS.

EDWARDS’

sisting of a central vertical shaft with radial blades
and paddles, and from the top of the tank leads
a pipe connecting with a suitable condenser, so that
the vapors and gases generated during decomposition
of its contents by the electric current may be con-
densed and used. The tank is lined with carbon or
similar plates, whereby the liquid in the tank is con-
nected with the positive pole of a battery, |, while
the negative pole is connected by a wire, —, with the
quicksilver in the tank bottom, the wire being led in
through a suitable insulator.

According to the snethod of the inventor, the crushed
ore or pulp supplied to the tank is mixed with some
decomposing conducting chemical liquid or solution of
some salt, as an aqueous solution of cyanide of potas-
sium, which, when decomposed by the electric current,
reacts on the metals united with the gold or silver, and
is capable of dissolving the precious metals themselves,
the solution being decomposed by the electric current
to liberate the free gold and silver. The particles of
silver and gold are amalgamated with the quicksilver
at the bottom of the tank, and are thus charged nega-
tively, the potassium also collecting at the negative
pole, while the cyanogen separated combines with hy-
drogen to form prussic acid, the main part of which:
goes off as gas, hydroxide of iron being held in solution
in the water. By this method the loss due to the
flowering of the quicksilver is avoided, and the forma-
tion of calomel or other quicksilver salt is prevented.

_ .., -—
Another Missiasippi Bridge.

Mr. Huntington, president of the Southern Pacific
Railroad, has
signed a con-
fract with the
Phenixville
Bridge Com-
pany for the
construction of
a bridge for
the company’s
line over the
Mississippi

near New
Orleans. The
bridge, which

will cost five
million dollars,

will be ten
thousand five
hundred feet
long, with a
double’ track.
It will be built
on the canti-
lever princi-
ple. The ob-
jeet of its con-
gtruction is to
give the South-
Pacific an
all-rail en-
trance int o
New Orleans.
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Icebergs in the Southern Ocean,

If we may judge from reports from many vessels
plying around Cape Horn, and between Europe and
Australia, the Antarctic regions furnish a most ex-
traordinary supply of icebergs.

A recent number of the Nautical Magazine gives
accoungs from the masters of nearly 200 ships sailing
during the last year and a half, in which they report
having met with ice, ice floes and icebergs extend-
ing over an area of apparently several millions of
square miles, say from 40° to 60° south latitude and
from -158° west longitude to 50° east longitude. The
icebergs were of astonishing dimensions, some not
higher than the sea leve), others rising to a height of
1.500 feet, and in bulk from 1,000 feet square to 25
miles or more square. Many of the ships were ex-
posed to great danger. Some of them, indeed, col-
lided with icebergs and were lost ; others were greatly
damaged from the same cause. Ships would be sail-
ing along, and being overtaken by a fog, would run
into the bergs. Sometimes great bergs would be seen
to capsize and the under part then became the top,
appearing to be covered with earth and rocks, so that
they looked like dry land. We will cite particulars of
a single example of many equally narrow escapes :

After a voyage extending over 11 months, the full-
rigged ship Wellington, Captain E. B. Broomhead,
belonging to the Shaw, Savill & Albion
Company, arrived at Plymouth Sound
first week in April with 12,000 carcasses of
mutton and a quantity of wool and grain
from Picton, New Zealand. The Welling-
ton left Picton on May 12, last year, and all
went well until she was 1,000 miles from
Cape Horn., when several terrible hurri-
canes were encountered. The seas which
washed over the vessel were of tremendous
force and caused considerable damage. One
of them washed the wheel and the man steer-
ing across the deck, the sailor having his
arm broken. The same sea dashed Cap-
tain Cowan, who was then in charge of
the ship, to the deck, and his head was
badly cut. The mate was thrown with
such force against the side of the vessel
that one of his legs was broken ; it has since
been-amputated. Eleven days later, when
the Wellington was 250 -miles east of Cape
Horn, a terrible and fatal accident oc-
curred. At four a. m., in thick and stormy
weather, the ship struck with terrific
force a -huge iceberg. The stem was car-
ried away to within three feet of the
water’s edge, as well as the whole of the
starboard bow and a part of the port bow.
The bowsprit, foretopgallant mast, royal
yards, - freezing and galley funnels, and
many other -spars were also carried away,
leaving the vessel almost a wreck. A good
many of the crew were in their- bunks, and
two seamen, named Flemming and Wilson,
were killed. At first it was feared that
the ship would sink, and the crew -pre-
pared to launch the boats. When they got
clear of the iceberg, however, it was found,
much to the surprise of all, that the vessel
was not leaking to any greatextent, and the
captain decided to make for Rio de Janeiro
in order to effect temporary repairs. On
arrival at Rio, 41 days after the accident
Captain Cowan returned to England and
Captain Broomhead took .charge of the
vessel, therepairs to which were at once commenced.
This was in the month of July, and on September 5 the
revolution broke out. Work wasatoncestopped, owing
to the fact that the workmen were pressed into active
service. From that time until January last the repairs
could be effected only at intervals, the men having to
work in the midst of great danger, owing to the con-
tinual fighting between the opposing forces. In order
to get out of the line of fire, the Wellington had to
shift her berth in the harbor five times, and even
then she had several narrow escapes. Three Nordenfelt
shots passed through the ventilators of the ship, but
fortunately very little damage was done. One of the
crew who had deserted was drowned in trying to
rejoin his vessel. Two apprentices were invalided
home, but otherwise the crew maintained excellent
health. On January 24 the Wellington set sail for
Fngland. Exceptionally fine weather prevailed until
the English Channel was reached, 56 days from Rio,
when strong easterly winds set in, and during the
night Captain Broomhead put back from the Start
for Plymouth to obtain the services of atug to tow
the ship to London. Although the cargo had been on
board nearly 12 months, the mutton was in good con-
dition, as the refrigerating apparatus was not seriously
damaged.

_— e, ——

THE Mormon Tabernacle in Salt Lake City is the
most perfect whispering gallery in the world. The
dropping of a pin into a silk hat atoneend of thehuge
structure is distinctly heard at the other end.

Scientific Jmerican,
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NOVEL ELECTRIC ROCK DRILL.

For conveying power into remote corners no more
convenient means can be conceived than is afforded by
electricity. As the current may readily be conveyed
anywhere through a small and comparatively inexpen-
sive cable, it is especially adapted for operating ma-
chinery for mining and quarrying. It is the invention
of Mr. G. W. Pickett.

We illustrate a new rock drill operated by electricity,
which seems to embody all the desirable points found
in other drills, besides possessing the advantage of
having greater portability on account of the use of
electric cables in lieu of pipe or hose.

This machine, as will be seen by reference to the en-
graving, is very compact. It is arranged to deliver
blows upon the drill rod in much the same manner as
hand drills are operated by means of hammer; but in
this case the motive power never tires. The hammer

is operated by means of armatures or plungers drawn

alternately into two oppositely arranged solenoids.
The frame which carries the hammer is mounted upon
a guide frame attached to the casing of the solenoid.
The machine is adjustable, so that the drill can be ope-
rated either vertically or horizontally, or at any desired
angle. The drill holder, which is carried by the ad-
justable frame, is arranged to rotate, and is furnished
with a ratchet acted on by a pawl reciprocated by

NEW ELECTRIC ROCK DRILL.

means of the hamnner-operating lever. The same
movement operates a pawl which turns a nut on the
feed screw and feeds the drill forward.

In the ends of the solenoids are buffers to prevent
too great shock to the machine should the resistance
prove too light to absorb all the energy developed by
the Blow of the hammer, or should it be accidentally
set in operation when not in position for .doing work.
The connection between the hammer-operating lever
and the hammer arm is not positive, but permits of a
certain amount of play between the hammer arm
and the lever, and a buffer is provided for arresting
the upward motion of the hammer. The current is
automatically shifted from one solenoid to the other,
so that the drill after being started operates continu-
ously and automatically until a new adjustment is
required. In thisdrill there are no small, easily dis-
arranged, delicate parts. There is no chance for un-
due wear, and its construction is such that should any
part give out, it can be replaced by such mechanics
as are found in mining and quarrying districts.

Patents covering this machine have been issued in
the United States and various foreign countries to Mr.
Samuel Lesem, whose offices are in the Mining and
Exchange building, Denver, Colorado.

CANON Wilberforce, in a recent interview published
in the Westminster Gazette, contends that the lower
animals are immortal, and uses his belief as an argu-
ment against the establishment of a Pasteur institute
in England,
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Large Scale Photographic Maps of the Moon,

In 1890 Dr. Langley sent out a circular relative to
the i:na.king of a photographic map of the moon. Very
successful experiments in enlarging the negatives made
at the Lick Observatory have shown that it is per-
fectly practicable to produce such a map on a large
scale, by directly enlarging the focal negatives made
at Mount Hamilton. Some of the features of the
moon, as crater pits, are better seen in enlargements
than in any other way. An atlas on the scale of 3
feet to the diameter of the moon would be the
best for ordinary use, while one with a diameter of 10
feet would be on the largest scale, which presents a
distinct advantage. ‘It is hoped,” says Prof. E. S.
Holden, ‘that the 8 foot and 10 foot atlases will be
made in the near future. At any rate, the scientific
problem is now solved, and only the financial one re-
mains.”

Improved Hospitals,

A lecture was recently given before the Society of
Architects in Berlin, by Herr Boettger, on the present
state of the science of hospital planning, which has
much interest. Says the The American Architect:

As nearly every summer sees some important con-
gress of sanitarians or physicians, at which hospital

construction is discussed, it is not strange that ideas
on the subject are brought forward, tested,
and abandoned, or developed further, in
rapid succession, and the hospitals of this
year differ materially from those of even
three or four years ago. According to Herr
Boettger, while there is very far from being
unanimity among experts on many points of
hospital design, it is generally agreed that,
for large establishments, with more than
one hundred beds, the system of wards con-
nected by corridors is to be condemned, and
that isolated pavilions should be exclusively
employed. It has usually been considered
that, with isolated pavilions, the cost of
supervision and service is much greater than
where the wards are connected by corridors,
but Herr Boettger says that, if the build-
ings are carefully grouped around the ad-
ministration offices, this is not the case,
The theory once prevalent, that hospitals
for cities must be at or near the center of
population, is also becoming obsolete. Great
improvements have been made in the rapid-
ity and comfort of ambulance service, and
the most recent hospitals are built far
enough outside the cities to secure fresh:
air. The immense new establishment at
Hamburg, which comprises eighty-one sepa-
rate buildings, is about five miles from the
city, and so careful are hospital directors to
avoid what Herr Boettger calls the defiled
air of the great towns, that the direction of
the prevailing wind is studied, so that, even
at five iles distance, the city air may have
little chauce as possible of reaching the
patients.

Cellars are now abandoned for the pa-
vilions of large hospitals, as they have long
been for small ones. No use can or should
be made of them, and it is much better to
allow the air to blow freely through under
the first floor. The best number of patients
fora ward in general hospitals is generally
agreed to be thirty, with twenty as the max-
imum for wards containing certain classes
of patients. To secure the best effects of sun and air,
the long axis of the wards should run north and south,
instead of east and west, as in many of the older Con-
tinental hospitals. This gives sun on both sides of the
room during some part of the day, and allows the
*“day room,"” or ‘“sunning room,” which is now an
indispensable part of every large hospital ward, to be
placed at the south end, where it does not shade any
windows. Roofs should be flat, without air spaces be-
tween the raftersand ceiling, and covered with * wood
cement,” or similar material. Opinions still vary as
to the best flooring. Some still prefer wood, but Herr
Boettgerconsiders that a pavement of smooth conerete,
or Mettlach tiles, is much better, if suitable provision
can be made for keeping it warm. The best material
for walls is now agreed to be brick. Probably it is
intended- that they should be built hollow, for Herr
Boettger continues that the inside face should be laid
as smoothly as possible, with very close joints, and
painted in oil to a height of seven feet above the floor,
or else covered to that height with tiles. For hospitals
for infectious diseases, the newest idea, which is cer-
tainly a good one, is to provide, in the hospital
grounds, a number of monolith platforms of concrete,
of suitable size, on which temporary structures can be
erected at any time, either in winter or summer, in a
fewdays, or even in a few hours, and cleared away as
quickly after the exigency is past.

&

THE United States produce annually forty-six mil-
lion tons of hay.
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WHY FLOWERS ARE BEAUTIFUL.
BY THE EDITOR OF POPULAR, SCIENCE NEWS.

Every seed is but a crystallized memory of the past
history of its kind, and every plant the . realization in
fact and experience of the grandest features of that
memory. That a developing seed could receive a fit-
ness in its structure for a wet or rocky soil while grown
upon that which is dry and loamy seems impossible.
That such fitness should be carried as a message from
plants of the same species miles away and taught to
that seed before it had scarcely begun to develop in
the parent flower, appears as if beyond sane belief. All
this is nevertheless but a sober statement of what has
been discovered by actual experiment. Two trees,
shrubs or herbs, remote from each other, can interblend
their natures and combine their powers through the
medium of a tiny dust-like parti¢le of pollen. The
seedsand plantsderived from the unionpossess in large
degree the fitnesses of both. United through its pollen
with others having different powers and experiences, a
new race is born with a double capacity of adaptation.
Professor Charles Darwin experimentally proved that
crosses between individuals give vigor in proportion
to the variety of conditions to which the parents are
subjected, and not in proportion to remoteness of
kin. Fozxglove (Digitalis purpurea, Lin.), Fig. 1, when
crossed from plants growing near together in similar
soil. shade and surroundings, never gave as good
seed as when crossed with pollen from plants of a
remote neighborhood. (*‘ Cross and Self-Fertilization,”
page 447.) The flower stems produced in the two
cases were as 100 to 47, and the average height as 100
to 70. Plants near of kin, butraised in remote regions,
when cross-fertilized with each other gave improved
stock. Plants remote of kin, but grown near each
other, when crossed gave inferior results. When we
pass through the woods or garden and the little dust
specks cling to our garments, how many of us pause to
consider that each impalpable particle we are sodesirous
of brushing away is a volume containing more wonder-
ful and more accurately recorded facts than any man
could write ? Viewed with the microscope, traces of its
beauty appear in every distinct. form assumed. Each
kind of plant has a form for itself and, though borne
on the passing winds miles away from the producing
anthers. every tiny speck is sufficiently distinct to re-
cognize its kind. In Fig. 2is shown this dust from
fifteen different kinds of plants, and surely ho one
could, after familiarity, confound them. Here is pollen
from the lily (a), buttercup (b). hollyhock (c), en-
chanters’ nightshade (d), wild balsam apple (¢), moun-
tainlaurel (f), bassella (g), lark pine (&), evening prim-
rose (?), chiceory (j), white pine (%), musk plant (2), bur
cucumber (m), passion flower (n), and scolymus (o).
These external appearances are, in their way, remarka-
ble, but they shed no light on a pollen grain’s un-
fathomable potentiality.

Every grain seems to be husbanded for the perpetua-
tion of the plant or in some indirect manner to aid
that perpetuation. For a plant to squander its life
force in producing a superabundance of pollen is to
lessen its resisting power against adverse forcesin some

Fig. 1.

other direction. In the struggle for life those sur-
vived best that were able to get the largest number of
healthy representatives with a minimum of such ex-
penditure. Every plant that gained some contrivance
to save its pollen from loss became the parent of more
vigorous offspring. Little changes that aided but
slightly were multiplied through successive genera-
tions until great changes were the result. Plants oc-
cupyingpositions that caused unusual strain upontheir
structures were those that such savings and the con-
sequent reserve force benefited most. But this saving
of pollen introduced a necessity for some contrivance

Scientific Jmerican.

plant. The method chosen shows the perfection of
natural adjustment to a remarkable degree.

The pistils and their seed-bearing ovaries usually oc-
cupy the center, while the stamens, like a circle of senti-
nels, stand guard around them. This is seen in the
cotton flower, Fig. 3. In this A is the pistil, B the
stamens and Cthe ovary. Thaeir production of pollen
is also less, since the necessity to sow every inch of the
country that perchance a few grains may strike the

stigma or top of the pistil of a kindred plantis now at
an end. But how? The bringing together of both
organs in a single blossom tends to self-fertilization,
which has been shown to injure them. A careful ex-
amination of these flowers will reveal a most wonder-
ful and almost numberless set of contrivances evidently
intended to keep the pollen of the same blossom from
reaching its stigma. These are in all degrees of per-
fection, from those that allow of free contact to those
that exclude all possible contact. As they would all
most surely perish without fertilization, and as they
would slowly, but as certainly, deteriorate by self-fer-
tilization, their winged friends come to their relief, and
with the greater certainty the more enticing their
forms, fragrance, and color. On any bright day of the
summer months in the forest, on the prairie, or in the
garden, insects can be seen at work consummating these

Fig. 2.

unions. Butterflies and moths, bees and humming
birds lingering around a bed of flowers are doing more
than enjoying themselves with the fragrance and sip-
ping the honey from the nectaries. The apparently
trivial act of one of these in seeking food is fraught
with changes of great importance to the floral world.
They carry upon their bodies supplies of pollen which
are borne from plant to plant. If you watch a bee as
he forces his way down the honey-bearing glanc of a
fleur de luce (iris), Fig. 4. you will observe how he
rubs his pollen-covered back against the stigma, A, on
entering, but on finishing his repast he cannot return
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to carry it in an economical manner from plant to
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without a complete reversal of his body. This covers his
back once more with pollen from B, which he carries
to the next flower. In the mountain laurel (Kalmia
latifolia) as he awkwardly tumbles among the bent
stamens they spring up and cover him with their yel-
low dust. This he bears away to another plant of the
same kind, where, by his movements, it is rubbed off
upon the stigmas: Upon close inspection it will be
found that, as a rule, the part of the insectbearing the
largest pollenload is the very part he finds it necessary
to turn toward the stigma in honey-bearing flowers
when he seeks their sweet product. In lilacs and some
others the insect first gets its head daubed with honey
and then with pollen, which thus adheres, until reach-
ing another flower it rubs past the stigma where it is
deposited. In many other flowers the pollen is na-
turally rough or sticky and makes itself fast to what-
ever part of the insect presents itself. In some it is
strung like beads on threads, in others it is in little
packets cohering together. Sometimes it is projected
with force against the insect so as to facilitate adhe-
sion. In a few cases it islocked up in little boxes
which the insect’s touch opens. In some hingés and
traps are devised so that the insect cannot enter the
flower without throwing the pollen over itself as the
touching of one part moves as a lever the other.

Wind-fertilized plants are frequently fertilized by
insects, and from them it is believed all our pretty
flowers sprang. They occasionally display beautiful
colors when the vitality of a part is low, aad heney
and odor frequently can be found upon them. These
were evidently the starting points for selection to werk
upon in leading up to lilies, geraniums and orchids.
Those plants that displayed the greatest amount of a
color pleasing to certain insects were most often visited
and hence best fertilized. The least beautiful, if un-
able to continue producing pollen enough for wind fer-
tilization, and failing to attract insects in sufficient
numbers, were necessarily slowly extinguished. Every
added beauty to a flower, by increasing its attractive-
ness, gave it the advantage in the struggle over its
fellows, because it was made to produce more and bet-
ter seeds. Features of color, shade or odor pleasing
to one kind of insect proved displeasing or indifferent
to another, so that a large variety of forms resulted.
Dull yellow flowers are evidently obnoxious to beetles,
for we find that they almost extirely avoid them. Dull
purple seems to be the choice color of tiie host of minute
insects that swarm around marshes, the margins of lakes
and wetplaces generally. White is the favorite color
of night-flying moths. Butterflies and bees choose
brilliant reds, pinks, blues and violets. By actually
counting the number of irsects visiting various flowers
during the course of a day, it is found to be the uni-
versal rule that where other things are equal those
blossoms that are most conspicuous are oftenest visited
—Popular Science News.

A Great Artificial Lake,
It is proposed to build at Cloquet, Minn., on the St.
Louis River, a dam 900 feet long and 80 feet high, by
which back water on the St. Louis will be extended

Fig. 8.

sixty miles. A line of steel piping to the hills above
Duluth will be laid, where a reservoir is to be built,
whence, under a 600 foot head of power, electricity will
be generated and distributed. Water will also be fur-’
nished for fire protection, and, if wanted, for drinking
purposes. This project is said to be well matured, has
the consent of the war department, controlling the
river, and also of the saw milling interests at Cloquet.
It is stated that the money needed Jor the project,
some $3,500,000, is secured. A large share of the Fond
du Lac reservation, which is, however, valueless for
timber or agricultural purposes, will bc flooded.
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RECERTLY PATENTED INVENTIONS,
Engineering,

ROTARY ENGINE.—George W. Morth-
1and, Lead, South Dakota. In the cylinder of this en-
gine is a wheel secured upon the main driving ehaft, the
wheel hlving two paire of oppositely arranged spring-
preesed’pistons, eliding in radial cecesses, while on op-
posite aldes of the cylinder are abutments, with carved
gides, to permit the pistons to pass over them, the mid-
dle portions of the abutments being in frictional contact
with the periphery of the wheel. The abutments are
provided with ports forthelive and exhaust steam, and
the arrangement is such thatthe gteam always acts on
two oppositely arranged pistons at the same time, all
dead center positions being avoided.

CuroLA FURNACE.—James Blakeney,
Sprningfield, Ohio. This furnace has radial tuyere open-
ings which gradually increase jn width from the inside to
the outside, and whose bottomsare obtuse angled,whereby
the air blast can readily pass to the center of the furnace
from all the points of the wall, while the molten metal i8
prevented from filling up the tuyeres. In the bottom plate
of the tayere are also formed transverse pockets leading
to pasaages in the bottom of a sarrounding air chamber
formed by the enlarged part of theshell for the stack,
a pipe connected with the air blast discharzing into this
chamber.

FURNACE. — Augustus L. Engelbach
and Sidney E. Bretherton, Leadville, Col. This is an
improvement on a former patented invention of the same
inventor, designed to prevent the incrusting of the settler
by the molten products, and providing for the ready
moving of the settler to or from the heater, if incrus-
tation shouid take place. The gettler is formed of a cast
iron box lined with fire clay and provided on its outer
side atthe corners with glotted lugs and a wheeled frame
into which the settler fits, there being vertical corner

uprights with pivoted bolta to swing into the elots of the |

lngs.

GRATE.—James W. Smith, Moscow, :
Ky. Thisinvention consists of a grate head in gections, :
each section having eolid ends and longitudinal bare in-'
tegral with the’ends,leachibarjhavinginits topa deep lon-
gitudinal groove for the pasasgeof air. The construction
isdesigned to permit aleo a ready entrance of air between
thegrates to penetrate the fuel in all its parts, and to
heatair which will travel at considerable velocity through
the boiler flnes.

HYDRAULIC ELEVATOR.— Charles J.
Dudley, Mobile, Ala. This is an elevator of simple and
dnrable construction, and is provided with novel ar-
rangements to vary its lifting power according to the
load of the cage, the varying device being controlled by
the operator in charge of the cage.

Rallway Appliances.

ELECTRIC RAILWAY SYSTEM.—
Charles D. Tisdale, Boeton, Mass. According to this
mystem both rails, or ope rafl and an auxiliary condnctor,
may be used for conveying the current for driving the
cars. The cartruckis provided with three or moreinsu-
lated car wheels, and fuarnished with one or more auxili-
ary wheels for taking the current from one of the rails
or conductors and returning it to the other rail. Itisde-
signed with this improvement to avoid the necessity of
using a trolley wire, main conductors being provided on
the ground level, and eo arranged as to be free from
d by being d by vehicles or otherwise.

RAILWAY SIGNAL COMPENSATOR.—
William Daves, JerseyCity, N.J. This an improvement
in devices for taking up the slack in signal working wires,
80 as to compensate for the stretching of the wires
and their varying lengths under temperatnre changes.
The construction is very simpleand inexpensive, and the
parts are 8o arranged that they cannot well get out of
order, while, if either of the operating wires breaks,
the semaphore arm will swing to the position of dan-
ger.

FENDERFORTRAMCARS.—Frankly 8.
Hogg, New York City. This fender is concealed entirely
beneath the car platform, and has a rear guard which,
should the main fender be elevated by an obstruction
working beneath it, would be brought down in opera-
tive position between the rails, preventing a person or
obstruction from passing beneath.the wheels. To the
fender are connected spring-controlled plungers having
limited eliding movement in bearlngs on the vehicle
frame, and the improvement may be applied to any car
without any interfering with the usual mechanismon the
car bottom. It does not add to the length of the car, ena-
bling the cars to be storedin as emall a space as previously.

Miscellaneous.

RoOAD WOREER AND SCRAPER.—Otis
W. 8tearns, Johnson, Vt. This isa machine with which
the road may be scrapedand rolled at the same time, the
scraper being adjustable beneath the body of the ma-
chine in such manner as to carry the material removed
from the road in direction of the front of the machine,
or more or less in direction of either of ita sides. The
scraper may be raised and lowered quickly and conve-
niently, and shifted to stand at any desired angle later-
ally beneath the body of the inachine. The machine is
deefgned to be simple, durable, and inexpensive in
constraction, and equally well adapted for work in sum-
merand winter.

BicYCLE CRANK.—Ferdinand F. Ide,
Peoria, TH. According to this a curved crank of spring
material attached to the pedal ehaft and nnder ordinary
circumstances acts like the rigid crank commonly used,
but it is designed to straighten out ander heavy press-
ure, thus ‘ increaaing its length and giving additional
leverage, go that the rider'sfoot traveis in an ellipee, and
the increased leverage enables him to drive a machine
eagily up hill. | 'The crank is designed to regpond quickly
to the thrust of the foot, withoat transmitting jar to the
rider.

FIRE Box AND GRATE—Augusta R.
Isascs, New York City. This invention provides an
suxifiary fire pot to be introduced into the regular fire
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pot of a range, sove, or heater. It may rest npon the
bottom of the ash pit gf thestove, and beentirely re-
moved in a quick and convenient manner. This suxili-
ary fire pot has twogrates, one or both of whichmay be
removed, one of thegrates being at the lower portion
of the fire pot and constituting its bottom, and the other
being between the bottom and the top, thus provlding
for the use of a greater or less: amount of fuel. One or
both of the grates has a rake attachment.

VALVE FOR HYDRANTS.—Christopher
H. Watson, Riverside, Cal. This invention relates to
valves nsed in connection with a measuring box for ir-
rigating purposes, and provides improvements whereby
theflow of the water from the supply to the box can be
conveniently regulated according to the amount of water
required for a certain purpoee.

NuT LocK. — Fredrick B. Wallace,
Orion, Mich. The nut is perforated at one gide of its
threaded hole, sccording to this improvement, and
channeled transvereely on one face, while an independent
locking block is perforated and thresded to conform
with the bolt hole in the nut and eeated in the channel.
A tilting pin fast in the block is fitted loosely in the side
perforation of the nut and projects beyond ita inner face.
Thenutand bolt are thas locked without injury to the
threads of either, permittingrensean indefinite number
of times.

SULEY.—fFilbert J. Loomis, Westfleld,
Mass. This invention provides means whereby the body
of the sulky may be raised and lowered upon the wheel
sapports, enabling the vehicle to be used with equal
facility with a large or emall animal. The invention also
provides for the employment of pneumatic wheels, and
provides an avtachment which will effectually prevent
the sulky from being upeet in a rearwardly direction.

BRIDLE.—James R. McLeod, Calgary,
Canada. This is a harness bridle comprising the usual
bit and a continunous cord having its free ends arranged
[ to form the reins, the cord extending loosely through the

bit rings, crossing beneath the jaws of the horse, cross-

. ing again above the top of the head, extending down-
i ward to form the check pieces of the bridle, connecting
. with the bit rings, returning upon themselves and merg-
ing in a loop adapted to form a noseband and overdraw
and connect with the bit rings. This bridle may be nsed
| to render a horse easily manageable with any form of
bit,

CLEvVIs.—S8. E. Bricker, ‘Arco, Idaho.
This clevis consists of two members having nearly cir-
cular hooks curved in opposite directions and lying side
by side, the inner end of one member being provided
with a keyhole slot, and a pin or bolt pivoted to one
member and provided with a radial flange being adapted
to enterthekeyholeslot of the othermember. In prac-
tical operation the clevis works subsetantially like an or-
dinary clevis made of a single piece, while the parts may
be eagily separated and as easily locked, so that the
clevis may be readily connected with any hauling ‘or
other device.

Hook.—David W. Holden, Gardiner,

with chains employed for logging purposes, and is ar-
ranged to conveniently unhook the load while under
' strain, to obviate backing up to *‘ cast off.” A ehank is
provided with a locking link to engage the hook pivoted
on the shank, the latter having on the ingide at the pivot
end a projection to limit theinward ewinging motion of
the hook and protect the pivot.

LicHT DEFLECTOR.—Dexter E. Haw-
kins, North Attleborough, Mass. This is a device to con-
centrate the light of a lamp or gas flame, and direct the
rays upon the page of a book or on any object of work.
In vertical members carried by a snitable base is a lens-
carrying frame fitted to slide, with means for vertically
adjusting the frame, to which is secured an apertured
shield in rear of the lens. The lens is given any desired
inclination by eimply tarning it upon its pivot. The de-
vice is very simple and inexpensive, and will not inter-
i fere with the stand or pedestal of a lamp in connection
with which it may be nsed.

WALL DEsE. — Joseph F. Figgins,
‘Waahington, D. C. A case or cabinet to be suspended
from the wall or supporteq on legs has been provided by
this inventor, the case hnving notched sides and a
rounded lower piece, a verﬁcally folding lid with pro-
jecting strips, and rigid strips on the side of the case,
while hingesconnect the side and lid strips. When the
1id is lowered a desk for writing gurposes is afforded, the
construction being very neat, simple and compact, and
the connection between the desk and the lid issuch that
a rigid support is attained without theuseof chains, legs,
or supporting arms.

WASTE PAPER BASgET.—Edward L.
‘Weston, Washington, D. C. This basket is composed of
upright stripe curved at their ends to form feet and
headinge, rows of connecting stripe in paire encircling
the basket, which is designed to be ornamented by
running ribbons around and throngh the strips, to give it
a very ornamental appearance.

ANIMAL TRAP.—Frank J. Bragunier,
Topehs, Eansas, This is a simple trap adapted to catch
small game alive, and when once set and baited will
operate many times without resetting. A tripping plat-
form is located in a baitbox, at one sfde of which is a
cage, a swinging door being in the pasaage, while a
spring-revolved ehaft in the bait box has arms designed
to strike the animal and throw him throogh the openlng
into the cage.

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

NEW BOOKS AND PUBLICATIONS.
WooLEN SPINNING. By Charles Vick-

erman. London and New York'
Macmillan & Co. 1894 Pp. xi
852. Price $1.75.

The advance of technology is well illustrated by the
production of snch worksas the present. It treats of one

Oregon. This hook Is mofe especially deslgred for use |

of England’s greatindustries, its history and progrese and ).

pleeentupoct Itis tu]ly lllustmted, butits want of an
index is especially to be deplored, as it wouid have added
very greatly to ita value and utility.

DIE PHOTOGRAPHIE IN NATURLICHEN
FARBEN. Mit besonderer Beruck-
sichtigung des Llpymann‘schen Ver-

fahrens. Eduard Valenta.
Halle a. 8.: \Eﬂhelm Knapp. 1894,
20 test figures. Pp. 82.

This book forms the second number of the Encyclo-
pedia of Photography, and treats in a very exhanstive
manner on photographing in nataral colors, with special
nefemnoe to G. Lippmann’s process.

How 1o THINKIN SPANIsH. By Charles
F. Kroeh, A.M., Professor of Lan-
guages in the Stevens Institute of
Technology, Hoboken, N. J. Pub-
lished by the author.

Agin theaunthor’sbools on French and German, the
aim of * How to Think in Spanish * is to teach the lan-
guage of everyday life by direct aseociation of complete
idiomatic eentences with the student’s actions, eo as to
establish the habit of speaking Spanish withont first con-
ceiving the thought in English. Then, by a series of in-
stantaneous mental processes, the student i8 taught to
vary thegsegentencesas a native does by subetitutions
and additions, eo that he will acquire a real command of
the language and not merely the abliity to parrot afew
sentences. The anthor has madean independent study
of what he calls the * mechanism® of these languages
and has given adeguate practice in every grammatical
difficulty.

We are in receipt of the thirteenth part
of that handsome and lavishly illustrated quarto, ‘‘ The
Book of the Fair,” published by the Bancroft Company,
of Chicago. The completed woik will consist of twenty-
five parta, two being issued monthly, at the price of §1 a
part.

READINQS FROM THE BOQK OF NATURE.
By Simeon Mills. Chicago: Charles
H. Kerr & Company. 1893. Pp. 181.
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1. Elegant plate in colors showing a handsome colonial
residence just completed at Ashbourne, Pa, for
Charles Salmon, Esq. Two perepective 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

sarchitect’s home, andrecently completed at Morgan

Park, Chicago, IIl. Two perspective views and

floor plans. Cost $4.200 complete. Mr. H. H.
‘Waterman, architect, Chicago, Il

8. Two perspective views, interlor view and floor plans

of the elegant residence of Judge Horace Ruesell

recently completed at Southampton, Long Island.

Mr. Bruce Price, New York City, architect. An ad-

mirable design in the colonial style of architecture.

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

5. A resldence at Southport, Conn. Two perspective
views and floor plans. A picturesque degign in
themoderncolonial styleof architectare. 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 $3,948 complete. An
attractive design. - Mr. C. W. Melin, Chicago, Il.,
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 unique design. Mr. Robert
Rae, Jr., Chicago, IIL, architect.

9. A cottage at Morgan Park, Ill, ‘erected at a cost of
$3,068 complete. Two perspective views and floor
plans. An attractive design, treated in the English
cottage style of architectare. Mr. H. H. Waterman,
Chicago, I11., architect.

10. The new St. James M. E. Church at Kingston, N. Y.
Perepective and plane. Architects, Mesars. Weary
& Krmmer, of New York City and Akron, Ohio.
Eetimated cost, $70,000. Style of architecture,
Romanesque.

11. Miscellaneous Contents : Vibrations of 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, {llustrated.—Foot power mortie-
ing machine, illustrated.—A large sheet metal ceil-
ing, 1llustrated.

The ‘Scientific American Architects and Builders
Edition is issned monthly. §3.50 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, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.
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Cheapest Water Power.—8ee top of 1st column, page
170. Also top of 2d column, page 239.

Dist. Reading Therr 8.—8ee illus. ‘advers
tisement, page 266. Ward & Doron, Rochester, N. Y.

Air compressors foreverypossibleduty. Clayton Air
Compressor Works, 26 Cortlandt 8treet, New Y ork.

The Improved Hydraulic Jacks, Punches, and Tube
Expand R. Dud 24 Col 8t., New York.
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Nickel-in-slot machines perfected and manufactured
Hilectrical supplies, Waite Mfg. Co., Bridgeport, Conn.

Screw machines, milling machines, and drill presses.
The Garvin Mach, Co., Laight and Canal 8ts., New York.
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Works, Drinker 8t., Philadelphia, Pa.

The “Olin ” Gas and Gasoline Engines, from 1 to 10
horse power, for all power purposes. The Oln Gas En-
gine Co., 222 Chicago Street, Buffalo, N. Y.

Patent for SBale—Stall for comfort and cleanliness of
milk cattle. Agents wanted at50 per cent dommission,
M. Bchembri, 39 Van Buren 8t., 8t. Paul, Minn.

The best book for electricians and beginners in elece
tricity is * Experimental Science,”by Geo. M. Hopkins.
By mail. #; Munn & Co., publisbers, 361 Broadway, N.Y,

‘Wanted—A slide valve engine of aboat 200 H. P. Must
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popular book, of ready sale, with handsome profit, may
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and other Books foreale by Munn & Co., 361 Broadway,
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(5989) L. B. asks (1) for directions for
putting on shellac or varnish over rosewood etain so as to
make it shine and give it a high polish. Would it be
preferable to use the best varnish or shellac, and state
how I ehall pcoceed to put it on cherry wood so as to
give it a glossy and polished like appearance? Also
how ehall it be rnbbed or shined? A. First fill the roee
wood, using the following filler; Linseed oll, 1 quart;
spirits of turpentine, 3¢ pint; lime, the eize of a base
ball, broken fine. Let the mixture simmer on a stove,
covered over, for two or three hours, then strain through
a coarse cloth. It is to rema‘n on twenty-four hours,
then rub off with a woolen cloth and polish. Then varnigh
with the followfng:

LT T PP Y 3

Digest the guma in the nleohol in a corked bottle, in a
warm place. Have the wood smooth. No rubbing is
neccraary; eeveral lowingcoats of the varnish ghonld be
given, sandpapering betweeneachwith fine sandpaper.

2. What voltage would a battery of two cells have, each

having two zinc plates and three carbon ones, each 3)¢ by
244, connected in series, and state the amperage ? Im-
mersed inelectropoionfluid. A. 8 to 4 volts. The am-
perage depends ou the ceaistance of the circoit. On
short circuit they shounld give 6 or 8 amperes for a short
time.

(5990) O. C. P. says: I have several
amall pieces of glass which I wish to color. Can you

: give me formul® by which I can give them durable

colors ? A. The following is due to Mr. Arthur S. Huey,
of Minneapolis: 1. Prepare the glase by thoronghly
washing in soap and water and drying. Then dipin
bath, made by beating up the whites of two eggs in 134
poundsor pint of water andflltering,and hang up todry.
Dissolve the aniline color in photographer's commoncol-
lodion. Red or blue aniline will form clear solutions,
while the green solution will require fikering. YelMow
anilive forms a handsome color, but the surface of the

The Fullnees, Richness, Cheapness, and Con

of this work have won for it the LABoEsT CIBOULATION
of any Architectural Publication in the world. Sold by
all newadealers. =~ MUNN & CO., PURLISHERS,

361 Broadway, New York,

© 1894 SCIENTIFIC AMERICAN, INC.

glass pr ts a frosted app after the application.
Violet and purple colors may be obtained by combin-
ing red and blue in different quantities. When the soln-
tion is ready, dip the prepared glass bulbs therein, hang

up todry, and finally pase a current through the bulb for
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half an hour, that the heat thus generated may harden
the coating of the collodion, or place in a carrentof air.
The preparation can easily be removed withalcohol or
sal huric ether, bat is not affected bywater. Experience

as shown that the best results are obtained by not naing
too much aniline. Make the colorlight rather than deep,
and apply two or three coats. These preparations may
be used for coloring incandescent lamp bulbs. From
the ScrENTIFIc AMERICAN Cyclopedia of Receipts,
Notes and Queries.

(5991) F. E. B. writes: 1. In making
telephone instruments, would 1§ an ounce of silk-covered
No. 36 do to wind the spool ? A. Yes 2. What size
spool should I make to hold that amount ? A. Make the
diameter of the small part of the spool as emall a8 posei-
ble. The space between the fianges of the spools should
be about }¢ inch, and the flanges shounld be 1§ inch
wide. 8. S8hould ¥ round 6 inches long bar magnets be
magnetized the whole length or just the end ? A. Mag-
netize the bars as mach as poasible. The magnetism
would show principally at the ends. 4. How can I harden
them ? They are tool steel. A. Harden only at the ends
by heating to a cherry red and plunging in cool water.
Draw the temper to a dark straw color. 5. Will 6 small
tumbler bichromate batteries sufficiently magnetize them?
A. Yes. 6. How many layers of what size wire should
Tuse? A. 10or12layers of No. 18.

(5992) R. P. J. asks: 1 In telephone
systems is earth used to complete the circait orisa re-
turn wire necessary ¢ Why ? A. In quiet places free
from induction, the earth may be used, but where there
is induction from adjacent lines, a return wire is desira
ble, a8 the indactioncurrents are equal and opposite in
the two wires, and therefore neuntralize each other. 2.
I8 there any satisfactory method of placing more than
one subscriber on a single line leading from central, with-
ont making it possible for all subscribers on that line to
overhear conversation carried on by any one onsame
line? A. There are complicated cat-ont devices which
will permit of calling up any person on a line withoat
calling ap others. You will find descriptions of these in
works on the telephone.

(5993) H. K. G. says: What can I put
on drawing paper to make it transparent, so I can use it
for tracing paper ? A. Diseolve a given quantity of cas-
tor oilin 1, 2, or 3 volumes of absolute alcohol, according
to the thickness of the paper, and apply it by means
of asponge. Thealcohol evaporates in a few minutes and
the tracing paper is dry and ready for immediate use.
The drawing or tracing can be madeeither with lead
pencil or Indian ink, and the oil removed from the paper
by immersing it in abeolate alcohol, thus restoring ita
original opacity. Thealcohol employed in removing the
oil is preserved for dilutingthe oil used in prepariug the
nextsheet.

(5994) C. F. N. writes: 1. How many
ounces of bichromate of potash will saturate a alf gal-
lonof water? Howmany flaid ounces of snlphuric acid
shonld be added ? If the plates are 5X6 and close to-
gether in a half gallon jar, how much reeistance will the
battery have 13A. Thequantity depends on-the tempers-
tare. For battery add 1}§ parts by weight of potassium
bichromate in fine powder, 10 parts of water, and add
slowly with constant stirring 43¢ parts by weight of oil of
vitriol. Use after cooling. The battery will haveabout
one-tenth ohm resistance. 2. What horse power (ap-
proximately) will simple electric motor develop with 8
cells plunge battery, plates 5X7? How many amperes of
carrent should be sent throughitto obtain best results
with greatest power? What is the power? A. Possibly
one-fifth horse powerat 6 or 7 amperes. 8. Could it
berun as a dynamo with wrought iron fields? Are they
better than cast iron ? A. It would not work well as a
dynamo. 4. Would a solid coppercommutatorbe better
than one described ? What diameter shonld itbe? A.
A regular copper bar commutator would be better than
the one described. There i8 no special diameter—the
smaller the better, if properly constracted.

(5995) G. 1. B. T., Peoria, Ill., asks
what the weight of a water tower and contents are. The
tower is twenty feet acrose and one hundred and twenty
feet tall. The first five sections are of 34 inch steel, the
second five sections are of 8§ inch steel, the third five
sections are of 14 inch steel, and the last nine sections

are of X inch steel, and filled with water within ten feet

of top. A. The steel tower weighs 258 tons, including
the bottom, if also of 34 inch plate; 110 feet of water
height weighs 1082 tons; together 1340 net tons, or 414
tons per square foot of ita base.

(5996) C. & T. ask:1. Are growingi

flowers and plants in bedroom injurious to health of oc-

pends on the plants. 2. Do coal ashes poseess any valne
as a fertilizer ? If not, are same injurions to soil ? A.
Little or none, except a mechanical-value in clay, as loos-
ening and lightening the soil. 3. How are roseee propa-
gated ? A. Theymay be propagated by cattings. We
can supply Parson’s “On the Roee, a Treatise on the
Propagation, Culture and History of the Roee,™ price
¢1 mailed.

(5997) C. N., Ontario, asks information
regarding best appliance to use for elevating water in
draining some low land. I wish to elevate over am
from ditch, average lift about 20 inches, amount of water
to be handled about 8 acres, covered to depth of say 10
inches, time for disposing of it, say 3 to 5 days. Would
suction pump elevator buckets driven by chains and
sprocket wheels, or cylinder with rotatory spiral, be pre-
ferable ? Please giveplan of construction of what you
deem best. What amount of power would be required
todriveit ? Wounlda gasoline engine answer the pur-
pose ? Does a gasoline engine require attention after
starting, or would it operate for several hours withontat-
tention ? A. Assuming that yon may have to lift 129,000
cubicfeet of water2feetfor clearance over the am, yoa
will need to lift 30 cubicfeet per minate for3 days of
2 hourseach, or 5 days of 156 hourseach day. This is
efual to 2,750 foot pounds per minute. Allowing 50 per
centfor friction and loss,will require 34 of a horsepower.
In the application of a gasoline or petrolenm engine for
this work a much larger power will be required by the
cdmmercial rating of such engines. A bucket breast
wheel 5 feet diameter, 8 inches wide, with 15 bucketa,
shrouded on the sides, running in a one-ifth circle trongh

- namo, say 75 light 16 candlepower, direct carrent, which
capanta? A. There is danger of their beingso. It de-:

at a speed of 12 to 15 revolations per minate. Shaft ex-
tended with a sprocket wheel and chain from the engine
shaft. Engine making 100 revolutions per minute. The
gasoline and petrolenm engines will work many hours
without attention.

(5998) A. L., L'Epiphanie; P. Q., asks: : contemplut.mg the seturing of patents,
Is it possible to boil water, bubbling a8 much as water in -
a kettle on a very hot stove, in an open vessel holding
about 4 gallons, with steam at 50 pounds pressure ? I do
not wantsteam being mixed with said water. If there is

TO INVENTORS,
An expaerience of forty-ipor years, ai
tepts at home aod abroad, enable

synopsls of the patent laws of

way, New York.

of more than one hondred thousand n&p}

dthe ?repmtion
ooa for ba-

understand the

lawsg nndtpru.c:.ioa ?n both wr?tlnentr.a. pod to poshma umn-
equaled fucilities for pDroow patenis pverywharae,

v nfhe Lnited States and all ;
forelgn countries may be had on appileation, aod peraois

A

aither at home or

rond, are inviled to write to thls oflos for prices
. which ara low, In accordance with the times and our sx-
tensive faclilites for condueting the business, Addrass
MUNN & €0, office SCIENTIFIC AMIRICAN, 381 Broad-

any poesibility to do so, please inform me how to do it.
A. Yes; you can boil thekettleover withsteam at lese than
50 pounds preseure. Use a flat bottom kettle 14 inches
diameterand any convenientheight to hold the 4 gallons,
say 8 or 10 inches. Makea flat spiral coil of 3 inch cop-
per pipe, using 14 feet of pipe, each coil separated so as
toallow of water circulation between the pipes; tarn
the ends up to clear the kettle and connect one end
with the steam and theotherendto waste,with a valve to
keep back the pressure and drip away the water of con-
densation.

(5999) E. M. G.—Dr. L. O. Howard, Act-

April 24, 1894,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

AND EACH BEARING THAT DATE.

[Beenoteat end of 1ist about copie of these patents.]

ing Entomologist, Dept. of Agriculture, says: The insect

yousentis the common bag worm (Thyridopleryz ephe- | Alarm. Bee Burglar alarm.

[STTTSYRTore 518,841

meras formis). Itis in the eggstateat present, the eggs

Anima) l%nﬂlnw ................

tod ‘sticks, F

being laid inside the cocoon from which the female moth
has issued. The larva feeds protected in the bag, but
may easily be destroyed by spraying with Paris green or
London parple in the proportion of one-fourth pound to
50 gallons of water.

(6000) W. E. L. says: Please inform me
of the best material to use to prevent the nitric acid from
eating fine lines away in photo zinc etching for the great-
est depth in quick work. A. Dust with powdered
dragon’s blood and heat antil the'etching inkand dragon’s
blood fuse. For full directions see Schranbstadter's .
¢ Photo-Engraving, with Copy for Photo-engraving,”
which we mail for $3.25.

(6001) J. D. W.—The average rise and
fall of the tide at New Yorkis 44 feet. Liverpool, 20
feet 81 inches. London, 81 feet 10 inches.

6002) A G. P. asks: 1. How many
caustic potash batteries of the large size described in
* Experimental Science” will it take to run motor 641,
and would they be a good kind of battery to charge
storage batteries with, and how many will it take to
charge 3 storage batterles like those described in * Ex-
perimental 8cience™ ¥ A. Ten or fifteen would run the
motor. It would take twelv to charge 8 storage
cells. 2. Whatis the voltage and amperage of battery

eeoverlmz. C.'E. Mallett
Bale wire etc., device for nntylng, oO.
Bar, voted tooth
anket, foldl E. M. H
Bed b: Par

Boller.

1t or rod cutter, W. Mar
rest an:

bert..
Brlck mnuhlne ra reau, D. Brown..

described in BOIENTIFIC AMERICAN, April 11, 1885, page ] 'E.P ..............
280, with tin cell 6 inches by 5 inches? A. We haveno mmz.gf b oek,
exact figures. Allow 0'6 volt and 34 ohm internal re- | Bung, th::lseél

gistance. 8. Is it a constant battery,and is there any
action in the cell when the circait is open ? A. Itis con-
stant and unattacked on open circuit. 4. S8hould the!
zinc be amalgamated ¢ A. No. b. How long will it last
in constant use ? A. It depends on the current taken | C
from it.

uruur.b See ﬁyilrocarbon

0!

ntxt’.er worker D. J. Davl
01, C!

B

er, shoe,

mera. Sen Holl holder camera

Boller or other furnace, steam, D. B Mori on. ...
d table or stand, combination, B. V. 5

uff, merfelt
settlng mnchlne, A G. Wilkins

. Mu!
dystam electrleal, H. Hollerith..
head Lutt.ing and shaping dis, B, W, Mortootﬁllg T4

. &
C. Frame.. b}g'.

raoe, er.. vs:018, 691 H
Bells protector for electric or other, L. R. I.eose‘ﬁ 518'

n.
Bee Ho weter boller. Steam boiler.
Boiler furnace and smoke consumer, R. R. Tar-

Fireplace heater, H. B. 8covllle..........c.ueunen..
Fire pumps or englues water supply nynem for,
& Campbell...... e s 618,78

Fish meal, maklmr, P. W
Flooring imsrdu, machine

Flue'clenner. E.D.Westo B
Frag:es metal corner plece for, E. F. Shella-
L .
Fuel eoonomixer, LoJ.Hirt..oooiiiiiiiiisenennnes
'urnsce. See Boiler or other furnace, Bmeltlng
and reﬂn ﬁg uroace. Tank mme
hann .

t
purmacs, B RAL B e
arging ap paratus '3 .
F. Wi herbe ....................................
me apparatus, check-controlled, G. W Bronz..
ame apparatus, coin-congrolled, H. Ma
ame, coin-tontrolled, J. Roeber
jame:table, J. L. Schachel......
larment protector, 3. ROOKe........ccceeeeins ouee
a8, SD mt.ua for releasing ca.rbonlc acid, C. ¥ 51

[~ln]olnol)

Generator. See Steam generator.

Ginss paintings, manufacture of, O. Dillmann.. .. 518,806

Gug.c and ge ating from bones, produclng. M.
hroeder.........

Govaruor, steam en 1na D Bymln tom. bIH, T8
G :r!dhliinarl d ditehl % mnchine. w. 618,905
Grain b B.F. 8tewart.......... 518.74
Grain drill presu wheel. A. J 618,
Graln elavamrs, automatic shnb—oﬂ for, G. W. 518628
ye .
Grate, T. Craney. 518714
Grate, shaking an B, als, %i
Grater, nutmeg, G. V. B nw
gun feed mechanism, magazin .-
Futta percha or rubber eompound R. Hutchison. 51&817
Handle. 8ee S8aw handle.
LAITOW. J. o IDMUWUceereessosncsces sescscscsccanses
arvester, potato, L. L. You
Hat brim pounclng machine.
Hay er and track, J. E.
Hay derrick, Buford & Geery...
Head rest. (. W. Archer
et;lterée B8ee Auxiliary heater.

Horsesw
Horgesl

Kent...iieeiriresinreiinnssnnnsonnnsns .. 618,609
Baribuer B1R Hed
! Howe leak stop ot anket J. 8. Cooper 4, 58
Hot water boiler, B. Etienne............... 518,58
{Iydroge;rbon }njectotli- burner, F. tM rReed.. .. bl8, ki
ce and for refrigerating, apparatus for manufac- .
turlng. J. 8 lgeuenec er . 518,791
ce cream freezer, W. Vogt 518,829
Iron. tool for maklna curvea or otber forms in
Venetian, M. H. Hubert.....ccooeiereniasneeeas 518,816
Ironing machine, F. C, Wendell .............. 518,871, M8.8T2
Joint. See Rail joint.
Kiln. See Brick kiln. ’
Lamp. duplex arc, C, . Scribner 518,792
Lamp, e”ectrlc arc 0 Hoﬂmann 518,
,amp, elect. ahl.. 518,
Last and stand uhoe, I Hatcher..... 614,608
ting machine, C. SINIDE..........oer.. .. 516,939
Lathe for turni ng irregular forme. C. Kunze.. 515,611
Leather sklrlnﬁvma.ch Ine, A. E. Perry. B, TH]
43; artificlal, Andrews. 1R G5B
t.er cue port olio, ete., B1K. 628
Paoll............ 518,678
Jlte-sa.vlng o‘fperntua. 1. B. Pease,. 615,
Lightningrod and coupli J. W. Smith. BI18,7493
. Jquld ooollna gparatns
! nc .
: F W. Hnrrls

].ruhriulmr, B A. Burgees..
Lubricator, McIntyre & 8

apgnrent energy

(6003) F. H. writes: I want to build a | Candelabrom, A. C. McEereh#l. ...coooianienininin \ﬁ)]iﬁd to alterns ing current, . Kelly....

) p : Car bell ordll BT, A H.. Marden Mail .house, E. K. Kinsey.......

Bmall electricinotor of the Froment type, in whith ar- Garcouphing, I, 1., Bar Mal floor, J. F. omnield.

matures placedronnd the circumference of a wheel are | Sar cOupling, C. &g{gﬁ‘" T e O 3

successively attracted by an electro-magnet. During the CC:rr coup m?' é %. l%éxll g lﬁg}' o alne '('Jllla workmsz miu. a8,
con o . . L] '

day I want to use the motor. I have a battery (Fuller- | Gqr coupling, 8. T. Smith....... Mowi b maobiae ai tACRIAGHE, Hay&.lohnaton... 518,

Leclanche type) of 6 cells for an incandestent lamp. I | Car coupling, F. H. Yinger... Musi lnstmment. J.B, B . 518. 72!

think an electro-magnet of igh resistance would pre- 8:‘; ngt A. W. Stiefe 0 %‘;:','f:‘ 'llx!xﬁ-r&m&‘nt r&et‘ged, W. H R Toye.. 2}&

vent the battery from being exhausted so soon on the Cc:l; fen ';;888\‘-;:2 'Wig %gg!l!& . llg‘eiggleeﬂ t:stggexﬁ.hll.e lioar o g]lg.

motor; if not, Kindly give me the necessary instruction Car,xmn::e:lyt 85, éj&& acMani BAGL | Nut locEw ynes ai;e;mer;onh i OIB

for this kind of motor. A. A high resistance motor & Car w! ender, 8, A. Breen............... vens gaa apparatus for heating, J. .

Car wheel grindin machlne. W. P. Barciay....... 518,730 L0 e 513,624
would save the battery, but might tend to reducethe ! Carding machlnes,setc.. coller for, H. McDermott 518675 | P klngA-metulllc. F. A.Ives. ALK
power. For electric motor construction we referyou to | Garriage top, . A Bomwmerfruechte................ 518,146 | Ball, J. 4. Btoward. ... E‘&g
our BUPPLEMENT, Nos. 641, 759, 761, 767, 783, 844, 865, and mﬁgeg&%?rﬁ.ﬁl:c Neer.. i : ;snto%’raﬁhTio!l_l' or plsatg - Ha siao

. n . Paper box, chm; .es i
to *Electric Motor Construction for Amateurs,” by | GR3ir "ges Dol alonair. Becltnlngo air. ’aggr flock, L. Danols........... BIE.ETH
Parkhurst, price $1; Bottone's * Electro Motors,” -price | Chair foot rest attachmen t, D. 8. Clark.. 518,644 ’eg“ match box, G. G Carbone. .

75 cents mailed. Your battery and motor should be Cheese. machime for moul ding Neufchatel, J. B. alg for crank powers, A. J. Hoyt..

Pecht
Chute regulator, coal. J. F.
Cigar stump receptacle, A. Schols.
Clay working mill, G. 8. Tifany

adapted for each other.

(6004) G. C. W. asks: 1. Can an alter-
nating carrent of electricity be taken from a sectional
commatator ? A. Yes; but at a disadvantage. 2. Can
a continuous carrent be taken from a commautator, com-
posed of rings on the armature shaft? A. Yes; under

er
oset. See Dry cioset.  Water closet.
glothes line su;;port.. Norlin & Lindstro:
lutc
Coach, invalid ﬁ. &. Bennett
Coal dril), J. W. Bhsllenberger

proper conditions, notas dynamos are ordinarily wound. 831“ and hat hook, '%‘ay %r
8. Why in a dynamo is one wire from each of two seg- | Soim CoLLeallad A para . S, W f aco
ments connected with one bar of the commutator ? A. Town

Commutatorbrush, G. W. Bro
Copy holder, B. H. Rosgs.

Asa matter of mechanical convenience and to avoid copl’i manuscripts, e

Clip, etc., tor mail and other ‘straps, R. D. 8.
P bag P8, " 518,681

sparking and to secure electrical balance. 4. Please ex- Ciiiees s 518,688
plain a shant-wound dynamo. A. The ends of the field Compoppm: én ?I‘zh‘}v?l 1W' B.Donathen e veenne 2}3’,%

wires are connected to the brushes, thus bringing the field
and outer circuit in parallel.-

(6005) C. C. 8. asks: 1. Can small dy-

cm&llug Bee Car coupling.”
er and makin

Culﬂvnt.or.G.L.W iting
Current circuit

ure, Fitzgerald & Gaugh.
refuses to start with no visible reason why it shonld not,

be made to start by momentarily short-circuiting across
brushes while at full speed, and why ? A. If series
wound, this will tend to send a heavy carrent through
the field coils, and thus start the machine. 2. Is it good
practice to connect 16 candle power lamps, 10 in series,
direct from mains of 1,100 volt alternator circait, and

Rotary cu ter Tobacoo cutter.
Juttlngrolls, J. A. Hes|
Cycle support, auntoo
per, pipe, L. T,

Die. See Bole cuttin,

die.
Die for sha) inz meﬂg

hy? A. This is done for street lighti it is bad | Diesvook. ¥ BT press wheels, A.
A e 1o one for & ng; it is e 8600k, J. E. Faby. ... ... rese
pracis i houo g, o 1. fvolvs + dngerons | BSOS eeling g7

potential. 8. Have telephone transmitters been made
which operate by the vibrations opening and cloging a
circuitaronnd indaction coil ? A. The operation described
is not adapted for telephoning, the variations are go snd-
den. 4. How is Edison carbon telephone made? A.
See our SUPPLEMENT, No. 127. 5. Can spoolsfor electro-
magneta be made of tin tabe with brass or copper heads ;

Drill, 8ee Coal drill.

Drilling machine, J. & R. Bobm
Dry closet or commode, J. L. Marvin..
Dynamo, nltem%;l cnrrent J.F. Kel

EfR crate, J. R. Olive) .
Elpctrto circutts, eleat for supportlng couductlng
wires for, Wrm,

R Wryman ..
Electric llgh{: au%mrb W. Fi. Connell..
Electric lock, J

ne
Curtain
Cutter. Bee Bolt or rod cutter. Potato cu ter.

same, M. B. Manwaring...... 518.%111
puat'iﬁ' for neutralizing the
gllr)ectof sel.f n uction in alternating, Kelly &

J. Green.. glsem

; Electric machine ordmotor, dynemo. A. 1. Riker.. 518,768
T

and be as effective as made of paper orrubber ? A, Yes. | i Electric motors

(6006) H. D. W. asks: Can sulphate of : : Hlenir swltch'.z R R
magnesinm (MgS0,) be decom osed into magnesia (MgO) : Electric switch, B. Woltmann...........
and snlpharicacid (H,80,) by passing'superbeated steam ; Siectrical ingtrument tabl
over the anhydrous MgSO,? How complete is the
reaction and what conditions are most favorable to it ?
A. At a high enough heat the decomposition spoken of
might be produced.

E aratus for, H. Carmich: uel
Electrolytic cells, diaphragm for

Fogine, See R engin:
Fabric. Bee Pile fabric. -
Fan, reciprocating, W. W

an
dev‘lsﬁ tor removing reslstanoe ln stmlng. G.

J. F. Mehren..
Electrochemical decomposition, method

@
meva]gre. hydro engine for opemtlnn,(} H. Rey- 51

(6007) F. D. H. writes: How may I re-| Fence,J.C. Quinty... .
_ | Fence, fron I J, ¥Fari . 518.837
fill the tabe of a barometer from which apart of themer- | ponce wire carrier and stretcher hgg .M erritt.. 818,672
cary was lost by the instrament falling? The tube is | Fender. See Carfender. Carw lfemer.
turned ap at lower end, and has stopcock between bend E‘}“",J","m‘“’}m;‘f 'w’l‘h_n‘l‘;%n'_““' weeesesnnesenss BIREE
and cistern. A. You will probably have to boil or heat g}l‘g%l;lgaslgh%. %V‘:-e 31‘2": & 1%
strongly the mercary. The operation is a difficult one | pire escage:c E’h ArVeY.. o)
Fireescape, portable, J. J. 8te . 51aAa3
and should only be undertaken by an expert, as there is' e pe, P ootal drllllmr gt ment tor,J & 18,

great danger of Yreaking the tube. Von ofe

© 1894 SCIENTIFIC AMERICAN, INC.

... 518,814

: Plas er, T.Jon
78 1 °ocket remster and indicator, T. Stocker
g13 - Potatocutter, L. A. Aspinwall (r)

906 | Screen. See’

Pencil shar ener, F. McIntyre...
Photographicprinting frame, R.
Pile fabric, woven, H. Hardwick. . 1R,
Pin for attaching flowers to dmnaea, W . Btifel. a1k p
Pipe. 8ee Blowpipe. 8oll pipe.

?ng lrmd Joining edges of sa.me, conductor, W. J.

pe hanger, F. A. Pelton..
Pipe wrench, Jackson & Ro
voted tooth bar, J. 1 Hoke
lanter, caster...
P] nuusr, com, M L. Hall

Power p ad ustable, F.
Press, Bee n press.
Printing p letes manufacture o
bropellar ot boats oar, H, Hurl
Propeller, paddle, 4. Bée
Propelling canel boats, mems ror, B C. Beott.
Pruning implament. 1. K. B. Mas

mm&mﬂu wtor, J, Hothohild
J. Pléoker. .
Radiator ettnchment
joint, W 0. Ornnm
Joint 8 rt, F. P. Btlker ..........
way, condult etectric, C. A. Maynard
way, elevated, B. erts
Railway rail, Roake & Bmlth
WAy 8! . Haune
ways.controlllng swltch 1

. 618,T.
] ml& Lam . 518,699
! Railways, dlst ibution ‘syatem "for eleotrlc..l E.
Goodband..... JE O 3 1 X1 ]
Reclining chnlr g, Chambers. 518,751
Reflector, gas, 1. Gill. L Veeeiesseeen - 15,508
Reglster. See Casb register. Pocket register.

m:ﬁulatnr B8ee Chute regulator. Pump regu-
Bt peed regulator.
Roll holder camera. E, B. Barker................ . . 518 80

Safety ewltch Johnson & Campbell.
alt holder for cattle; H. A. Lee............ .
iampler for grain, minerais. ete. T. Clarkson...... 5
%aw hrmrlle. A B. Van Campen.
rPe ugm machine, F. R. Bauer..
-mw'lnn blocks from logs, maolllne for,
cale, postal, I. 8. McGieh
Window scre e
Seediag muachine, G. W. Crossley et al
machine taka-ug, gshoe. H:
evg?lg machine work guiding dwe
(-] S .
Sewing mechlnes. wear-toripensating davice for
needle bars of, Dodge & Rlchards....
Bhnde support, adjustable window, J. M. Hofl- 618,787
Blmft support and thill coupling, oomblned W.
E. Mur }&g

Bhlnglebmcket J.W Flowers

b oe ment, . BI8.AR2
Bian staff, G. 0. Foww.. 18,740
Blphon T, A, CAIID. ..ovirrris E18 A3

Bkiving mwhlna,[ Bay]ev ... BRI
Slate, school, K, L., Lioy ceeienen k17
Smelting and refining tumace ore, ‘L. R. Bone-

Pa, J. T.& T. R. Brien
Fk)]dla.r’s ‘field eqmbmen G.
Sole and heel plate, J. 8. Kilgore
8ole cntting die, R. R. Gibba
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Bol% rounding machines, knife holderfor, A. E.
el

8pectacie bow wire or other arr.mles,m anafor
forming, F. Ecaubert
Speed reguiator, F. A. Weyher
Spotke atta hment for vehicle whee]s. L. Rastet-
Square, adjustable le, L. K. Bartley..
g;nb mgélelgis, J.R. b;)wel]
Stamp attacbin, mac ne.po
Steam boiler, H‘ ,,,,,,,,
Steam genemtor..! E. Dnm
tirring and aerating apparatus,
A. Zanardo

S
E

- Bar,
Stove, zaa, L. M. Stone.
gtove or range, cooking, J. W. Norton
8

tovepipe fastener, C. Heme..
- Straw stacker. W. A. Hinkle..
Straw stacker, A. Vanhouwell
traw stacker, pneumatic, Mc! aln & Seburn
8treet sweeper, T. W. Downs.........
tud, sbeet metal, Crittenden & Eme:
Stuffing box, L. C. 8. Fricl k
3urgical ingrnment, V. H
dwitch. See Electric switch. Bafet
witch and lock movement, A. H. J ohnson

A
SIR.B0

Tabeiatir e R Hollerith .518,535, 518,886
'abulating system, ollerith...........

Fack distributer, W. O° Wheeler.. ... - e
'ank furnace, R. R. Morrison. . 518,851

l'L’('u‘%Ll'BtlY('

[arget, travelin fen’. . 5181981

[arget, vibrating, W. Y. Allen. 518,980 -
lelephone system, U. H. Balsley. 518,773 -
Telephone transmitter, H. Cottrell 518916
Telepmony, Ww. C. Lockw cee 518,742
Thrashing machine, W. N: SPHDGET.. ... ... o0 518,706
Thrasbing machine band cutter and feeder, A. &

T
[ire forging apparntus, 1. Hogel
ire, ppeumatic, J. G. Moomy......
obacco cutter, R. T. Stedman. .
'ongue support, G. H. Mills.
‘owinn vebicles, electrical devlcetor. T.P. Mmi-

TSI e b3
3

BAD...eoiiiionnnen o0 8,673
Toy pistat, J. Goad
Track randing apparutun, uuwmatit.,, MW Dodd. 5151"'1
Tranaplunier, M. . & W. E. Whitworth.......... .. 518,657
Prap. Hei Animal trap.
Truouscrs, 8. 8cboenbr 8,721
Trousers stretcher, M. Latham DIB.T60 |
Tumbler. . Doalittle................... .. 518,735 |
IJlnllrella holder and stand, combination i
Bartlett.......oocoiiiiiiiiiiiiiiiiiiiiiiaa, 518,581

Valve controlling mec m, L. H. Reynolds.
Valve for Euld pressure bmke systems, trlple, 518705
Va.lve gear J. Fielding . . . 1M
Valve, qu ck-action trlple. H. H. Westlnzhouse 518,990
Valve, steam-actuated, J. J. Kwi, .. BB
Yapor burner, W. M. Lockbart.....
Vault cover. ventilating, J.Jacobs.
Vehicle brake, J. F. Shepard.......
Vehicle running gear, D. A. Foster
Vehicle wheel, F. A. Finch

Velncles& electric opérating mechanism for, LB

Vessel, G. *. S8chermerhorn.....
Vet.erlnnry obstetrical forceps.

WA K Miibar
W

o milk, N.
ter t or mvkalld bedsteads or ct

. Fox

‘Water feeder, automatlc, C.’A. Southwick.
Water wheel, A.J. Gould............... s
Water wheel, turbine, J. H. Stap

Wheel. See Fifth wheel. Gmln drl]l press wheei.

'I‘urblne water wheel. Vehicle wheel. Water
Wheel HObbS & EAWATIdS. .....cccevvnnnennnnn.s .. 518,736
Window acreen, G. E. Blaine. 518,

Winker brace, A. C. Clark..
Wood embossing machine
‘Work holder, C. E. Blue..
Wrench. See Pipe wrenc!
Zinofrom ores, i:xtracti
Zinc, producing metallic,

518,902
518,750

5 L Kloz..
. C. Choate

TRADE MARKS.

Ammunition, Peters Cartridge Compa.n 24,609
Balm or cosmetic, Lyon Manufactur bg Company 24,590
Boota and shoes, leather, B. A. Corbin & Son......
Bicycles, velocipedes, their parts and nttach-

ments, C. B, Clark
Catsup, tomato., J. Reitze] & Company
Cement, builders’, J. W. Palmer.
Cement, lime, or plaster-of-Pari Un

and Lime Company. . .
Chocolate creams, carame

Manufacturing Company of Bnmmore Clty

24.575
Corn plasters, nervines, cough mixtures, beaduche |
powders, and cod liver ofl, C. A. Drefs. 24,608 ,
Cure, pile, Pyramid Dru _Company . U597 |
Cutlery, certaln-named Dunham, Carrlgan & Hay-
den COMDARY.....ccotteerereiieeraiatneeesaicecnns 2,
..o 24579
powder, . 24,588
Flour, wheat, H. W. Bon . 28,581
Flour, wheat, Minkota Mllllmz ompany 24,682
Flour, wheat, A. F. Roberts & (lompuany 24,583
Fruits, dried' and preserved, L. Kovengte . 24,578
Ginghams, J. A. Hrearn & 8Somn.. 96T

Haié. preparation for the, Ly
mpany

Hoslery, Barnarg, 8

Ink erasing fiuid, H. H

Insect powders, A. "l'hurms r

Knit underwear, Winzer &

Larq, Amzlo-Amer(can Provision Compxmy

umner & Putunm Com pany

Leather dressing, Jas. 8. Mason Company..
Linimert, Lyon Manurncturi Company. N
Medical compound for purify the blood an

}¢)
alterative and tonic, Mara lgovn Tonic Com- .
Motiders tools, B, A. Downerd. .. 1l :
Musical instruments, M. Red, rave
Oils, lubricating, S8eneca Oil kB8..........

- 618721

- Waste of Cities.—By W. K. Morse. A statement of what,

| Contained in SCIENTIFIC AMERICAN BUFPLEMENT, Na,

i That are good—not ‘‘cheap things.” The differ-
; ence in oost is little. We guara‘:mee ogr apwatus and for eltﬁe?(;l;a E(]S!]I&,ﬁm_ﬁ Ehi‘g Tests
’ &l,mm our ::dmm lose BOT ‘:‘?ﬁ,‘ﬁlns' Boilers, kngines, Pipe, Cordag

“Movertisenents.

ORDINARY RATES.

INSTRUCTION- M

Inside Page. each insertion - - 25 cents a line In Archlbectmig

Back Page. each inrertion - - - - $1.00 a line '“f&,‘;}ﬁ?,?;f"g"é“f,‘}:md Ventilation,
§J~ For some classes of Advertisements, Special and Bridge ineering,

Higher rates are required. Railroad nmneex-mﬁuz

wam, Bhore are cnarges per agate line  about ezt Surveying and Mapp

mordsper e, Ihis poticg sbors ne widgh ot beline, | Moahanical Drawin,

tisements at the same rate per agate line, by measure- Engll 51 Branches, and

men t,as8 t helet te press. Advertisements must be
received at Publication Office as early as Thursday :
momlwz to appear in the following week’s issue,

EI.E CTRICITY.

Diplomas awarded. stndents need only

s ———— —— —_— know how toread and writ Se for EE Circular
i e tndie T s o e
Patent Fuut iner Mach] End Ihauacrint Bolonces, Scrantons Fa.

Complete Outfits. | 1}
Wood orMetal workers without steam -|
puwer can successfully compete with [}
the lurge using our New -

sho b
LAROIL S V]I\y(} Machineyy, s
! jatest and most tmproved for practios
Shop Use, also for Industrial Sc] ools. LIM
Home Training, ete. Catalogue .

uSenecs Tails Mig, co. RN T T T A
6% Water Stroet, Sencoa Falls N. Y. OWDER: CRYSTAL; WHEE - SLABA %E. ORM, ;
I.AT“ES Shapers, Planers, Drills, Machine Shop CARZORUNDY, % Lt 4
§ Outfia, If(thntl'les Togls and Supplies. — ——
Catalogue Free. SEBASTIAN LATER PR(]GRES% OP 80 IE‘TTIFI(J DIS—
120 CULVEHT 8T, CINCINNATI- 0. viivery.- By Lard Kelvio. Abetract of the prealdential

Cun-
N
T'o be had at this office and from

addrees before the Rowya] Hoelety, Nov. 3,
taned in HUTENTERIG AMERICAN STUPPLEMENT,
948, Price il conts.
ull newsdaalers.

MAaNuFACTURE 70 ORDER

PECIALTIES & NOVELTIES-PATENTED
‘ARTICLFS SMALL OR FINE MACHINERY.

Lar E_

N | A\ WELL TIACHINERY |5

All kinds of Well Toola. A fortune for

A the driller Boring Wella or Prospeelin,

% with Adantentine. (Can take a core

wondertul diseovery of lifting
. " wrterhy mir, Fu unnmii:;a.ltwg
, Elroko ﬂes!au uump & out-
-'4:‘ - fita, Encyelp-
.. pedfu 9.5 ven
§ Americag Woll Warke,

3&. ATRORA, [LLa, CHICAGL,
JLi., [}ALLAS, TEX.

-
ARTESIAN WELLS —BY PROF. E.
i G. SBmith. A paper on artesian wells as a source of
water supply. KEssential geological conditions of arte-
sian wells. Some chemical features of artesmn well
supply. Contained in_ SCIENTIFIC AMERICA
PLEMENT, No. 94 3. Price 10 cents. To be had at thls
office and from all newsdeulers.

OIL WELL SuPPLY GO.

P! & 92 WATER STHEET,

PITTSBURG, PA.
Manufacturers of everything needed for

DISPOSAL OF THE GARBAGE AND

during the last two years, has been alrled to vur know-
ledge on the subject of the dispnan! 0f city garbuge and
refuse; with special referencetu the diaposal by fire of-
the orgunic waste and garbage of Lhe Chicagn Fair,

938. Price 10 cents.

all newsdealers.
Lnrd Press..§3

DDYBUR QWH Circularsize 8
Il N v, §4
PRINTING mall Newepapsr, 4

A} easy, printed rules.
Money maker and saver. Stamp for
catalogun, presses, type, paper, etc., to
L, Factory.

KELSEY & CO., MERIDEN, CONN.

To e haud at thig offlee and from

-
»
L)

e

TELEPHONES

T

Drilling Tools, etc. Illmtra.teg’
catalogue, price lists, a:
count sheets on request,

INVENTORS.

WESTERN TELEPHONE CONSTRUCTION CO., "\‘
440 Monadnock Block, CHICAGO.

Lam(mt meacmrers of Tdephones in the Dmted States.

CONSULTATION
AND ADYICE TO

FOOT POWER LATH Es HExperimental work of every deseription, Autumatic !
ma('ll.'lne dmi nedl snd bujlt. Hend for circuinr,
Y MF4, CO., oklyn, N, ¥.
For Electrical o
and Experi-
mental work. —FOR—

For Gunsmiths
For General

ALUMINUM

Does not disintegrate. The Butt joint can be rol]ed.
hammered, or drawn. Full particulais onapplication.

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

and Tool Makers.
Machine Shop Work.

igh grade tools-, e Iegant in design, su erior in
cons ruction. The best foot lzl wer 1a hes made,
4

and quality conside ed the cheapest. Send for
catalogueand rices,

W. F. & JNO. BARNES CO.
1999 Ruby Street, ROCKFORD, ILL.

THE INTERNAL WORK  OF THE

Wind.—HBr & B, .unﬁley. An altempt At n mechenical
exHanation of thn}) cnomenon of 1he suaring of birdy,
with a dteenssalon uf Lhe sobjeet of the miechanieal possi-
bility of hesvy bodies, wholly immersed In the atr and
anstulned by {t, belng xbln to Muke un ghrlal vovuee in
uny direction, und the tength 0f which is Hmited only hy
the peeurrente of u calm, With § illustrations. Cono
tained in HCIERNTIFIC AMERICAN BUCFULEMENT. Nus
946 und 947, Prico 10 cents mach. To be had at thia
orﬂce and trom all newsdealers.

Froyresa

BULL'S-EYE

Illustrated in SCIENTIFIC AMERICAN, March 8lst, p. 197
LICHT PROOF FILM CARTRIDCES.
NO DARK ROOM REQUIRED.,
Best and Most Practical Camera in the World regard-
less of price. Prices, $8 to $135.
&~ Send for Description, with Sample of Work.
Boston Gamera Mfg. Qo., 382 Tremont 8t., Boston, Mase.

ALLOYS.-—A SERIES OF LECTURES
devoted to a_consideration of the investigations to
which alloys bave been subjected during the last five
years. The light that hhs been thrown on the particular

Preparation for bea.utifylng the complexi
A. Hance. A,
ations, tive "and diuretic, La Viile
DOTALOLY COMDANY «.vrvevnrnson.nrensarnzsneies
Rexaedles. certain named, Springsteen Medicine
OIDPAILY .« .\ vevseeunssseseronerasaasonstosessamnnnn
Remedies fzr throat and iung diseasee, Gilpin,
Langdon & COmEBEIY. .o .oveer cueniciisiiiineas
Sarssparilla, cough &urs: lil
tablets, extract f C. E. M nch..............
8Shoes, hamess, and fine leather, dresslug for, J as
ason {inmpany .
Sirup, mapla, H1i Birup Company
Soup aud [otivus, Loilet, C. E. Carnel
Starch, Netraska City Starch (.,om;iguf'I

ch,

Tobacco, chewing and smoking
Tobacco Company........

Wall paper, cleaning mat

Bartlett
Wilne, champagne, Veuve Pommery ‘Kiis & Co

Wines and liquors, W. C." Muschenheim. .. ..

24.5’14
24,612

.DESIGNS.

Billiard table, M. Bensinger
Bracket, 8. H. Randall.

Braid, V. G. Schuck..
Cabinet, F. G. Shoud
Carpet, W. F.

2

Cigar bunch1 E Fisch. Rgg
Dish, coyered, M. Redo 2,
Finger ring, W. O. _Hutch 23.210

a8 cock key, E. Lindn 23,226
Me allic ﬂmsblnﬁ plate. E A. Langenbach 23,24
Monument, W. H. Perry.................. . 23,228
Penctl, lead, F. Ml!lntyre B2

icture tnme, L. Von Grave........ . 218

poons, étc., hahdlefor, C. Osbome .. 23,209
mem mu-&en, and. . 23236 |
Vase. (3. C. Steh .« 23,214
Wsshstand tnble. R. W. Ei

§§

zi
Water conductor, 8. Sllberst,ein

A printed copy of the s;;eclﬂcation and druwllg ot
any patent in the fore omg or any patent in print
issued Bince 1863, wi ed from this office for
25 cents. In ordeﬂngplease sta.te the name and number
of the patent desired, and remit to Munn .& Co: 361
Broadway, New York.

Canadian. patents may now be obtained b the in-
ventors for any of the inventions named in the fore-
fouuz list, proyl ded they are !limpli’ at a eost of z_ﬂ] each.

T complicated the cost will be a litil: more. ¥or fal)
Instructiohs Munn & (,(:., 361 Bmd'ly New
York. Other forelan paienis mey also be ohéalnad.

' pose and Its Accomplishment.—~By Prof. R. H. Thurs-

Els E“‘HES & VEHTlLlTlHE Fan grouping of unsocmted metals. The new alloys that have

The. best Motor in the world for drviog all kinds of
light machlnery, noigeless, neat, compact;: invaluabla
for hlowing chureh orgahs, ru‘n.uing pr!nt.lng PIEHAAE,
o0ffea mill, ventllating fand, i0e cream freezery, asd
cl:oppors, ete. In nse the world over, and recommendixd
water cotupanles everywherp, Aldresm 'l'or oiroalaz,
m-kns Waler Mutnr ('n., ‘l\rwnrk, N.J., U.h A

terest as well a8 industrial value, Descri tion of thei
various appliances (many of them new)used inthein-
vestigantion of alloys and the method of usin g them.
Effects of molecular movement tnsolid metal and alloys.
Efect of pressure on the molecular chygnge in fusible
metal. The protound change produced in the properties
of metals by alloying them. With 20 illustrations. Can-

et il tained in BCIENTIFIC A MERICAN SUPPLEMENT, Nos

941, 942, 943. 944, 945, 946. 947 and 948.

M ATC I I % MAC l I INERY Price 10 cents each, be had at this office and from
- all newsdea!ers

Bty r{r’fﬁﬂlﬁf’t’?&lﬁ&?'ﬁ%@et Phi’llx’fielpbms.;ngi ARMSTRUNE 8 * P|PE *THRE“D'"G

CUTTING-OFF MACHINES

“OTTO”

Both Hang und1 l;‘gvb!?r. b
izes ncbes,
GA8 AND GASOLINE u\;n’tﬁar, IGaf{'l tmg1 %tiean%' 1!‘“—
" Tagla, Hin, ses,
ENGINES. . Pine Gutters, . Stocks and Diei

fl /3§t0100 . p. Can
/ heused in cities or
¥/ 1n countryindepen-

wndversaily acknowledged to be
TIE BERT,

Armstrone Mfg. Co.,

dent of gas works
q or gas machines.
OvER Ne Boiler, IF YOU HAVE ANY SMALL ARTICLES |

No Danger,
30,000 SOLD, No Engineer.

OITO GAS ENGINE WORKE, PHILADMA.
. TECHNICAL SCHOOLS: THEIR PUR-

in Brass or Iron that you want manufactured

TrIC Co., 28—30~32 West Court St., Cin’ tl, 0.

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfleld. With directions for construction. Four
vmgs. Contalued in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents.” To be bad at this

. oﬂme and from all newsdenlers

ton. A paperdiscussing the tmportmmp to the paapln
and to the pation of the introductlon and perfection
of technicrl education inthe United States, aud its de-
valapment a8 a part of a state and Dational system.
(unt,mns-r‘] in SCIF\TIFIOP:\MIH 1CAN SUPPLEMENT,

s. 934 a rice 10 cents each. To
! ha d at this omce m(? from al] newndenlers. ve

STEVENS PATENT
COMBINATION GAUGE, No. £

Scratch and Depth Gauge combined.
The cat_shows this used ‘as a Depth
Gauge. Can alni be used as a Surface
or Sorateh Gacge.
Frice, per pair .BZ.U0
Fdnal and Leader Spr! Tllvidam and
Calipers, and Fine Machin!sta® Toois.
E¥ 1Qusirated catalogue free.
ST]W’EN-! ARMS & T{MH. 0.,
x X0, Chicopee Falls, Mas,

© 1894 SCIENTIFIC AMERICAN, INC.

ajogr of dn

been discovered, and that possess great scientific in-!

¥ Send for cntaloq :
ridzenort; Conn. |

in quantities, write to THE JoNES Bros. ELEC- !

i Fine Expenmental ‘Machine WOrk.

D’Amour & Littledale, 204 E. 434 St.. New York.

BDGE TOOLS.

are often neatly ruined by using a grlnd-
stone not ndan ed to the work.

quarries produce alarge variety of grlts
auit.able or grindinf any tool.

& May we s vou our Catalogue,
which will give you some information?
GRAFTON STONE COMPANY,
No. 80 River Street. GR.AHON, Omo-

Fe rt|| |Zers are unErofltahIe,

Unlean they contain snfliclent Potash.
Complete fartilizers should cantain at @east 8 por cent.
of Potash,

. Fertilizers for Potatoes, Lubreco, HFruits ami ¥egeta-
blea phonld contaln from 10 to 5 per cent. of Potash.
Tooblain bestl resulls nse fe  ilizers containing engugh
Potash or apply Putarh galts, snch as Murigte of Hot-
gsh, Sulbhate of 1'otash and Kainit, Inatructive pamph-
lats and Information free. Address
Germnn Knli Works, Tennatr 'Bldg, N. Y. Clity.

BAS AND GASOLINE EHGIHES
2 T0 100 H, P. =

Nolwglass, Simple. Feonomical,
Durable,

Gugranteésd T.owest p
(388 COnELm r!nn
1T It. to actual h. p.'g
17 rt at $1.25 M . 2n,
I h. p.— =150 p.
ne. Tighte.
1 h, p.== 1-2000-C.
Are lighta,
Aversge cost perlg
I, p. on Gas, one™
ornt DET hour., AvVErage x\at per h,

p.on .b" (;umnnB.
goe-half pint. por hour. HSix galtoos (Faeoling =— M ft. Gas

Gasoline used direct withont Carburetor. Actual brake
b. pguarantecd. Worke oo any gas. FoT electric Hxhting
1t 18 as pocratoly governed Ax Any RECAT COglro 4L SAMA
speed. Hold o rHIAL and unier ahsolute gunradtea.

daptable to Al power parpoecs. [ Sewsd for cirewlor.

WHITE & MIDDLETON CAS ENGINE OD-.
729 to T4 K. I‘ratt street, Bn.lnmorl-

The McGONNELL

Germ Proof Filters

REMOVE MICROBES
—AND— -

All Rinds of Disease Germs.

Is a Filter and Cooler Combineqd.

The ice a8 it melts is filtered.

No other gravity filter does this.

- The McConzell Filter Co,

BUFFALO, N. Y.

iis | Perfect Newspaper File

' The Koch Patent File, for preserving Noewspapers, Mag-
| uzlues, and Pam hlets, has been recently Loproved and
, price redieced. Hubaerlbers to the HoiEsTirFc AHEB.I-

| AN and BuaENYIFIC AMERICAN HUFPPLEMENT can be

POLAK BLECTRLC.

suppliad for tha low prwﬂ. of §1.50 by mmall, or Sl 20 at the

! ve of Lhis board sides; ption
; "%FILVTI‘F‘I(}BKEI\{FR]LAN " oin giht. ﬁeceaaary for

| every one who wishes to preserve the papar,  Addrons
MI NN &. l"(]., f‘uh]inhera S(,mn'rnm‘ AM‘E"RI(‘AN

Fr}\fc N AHTEH

Mfo»\s E.NGINES

AT
IDnNELL 3. SoN~
Soem _§

"PATENTED NOVELTIES

We want the New York City AlecE for Patented Nov-
eltles of werit. Would nndertake the manpufacture of &
| g[mrl anm'I&Itp OI Ty u‘!

BRO=., lmﬁ HAroadway. New Yorll.

NOW :READY :

F_owrteenth Edition of

Experimental Science

{

|

REVISED AND ENLA GED.

'~| 120 Pages and 110 Superb Cuts added.

| Juat the thing for a present for any man, woman,
studant, teacher, o any one infarevted 1o M"l(-ncn
In the new mafter contained in the lgst edition will ha
fonndthe Helentfic Tea of t.h(- Phonograph, the curious
optice] illusion &Eno aa the Anorthoscope, Logether
with nther new and ]Jt.(“l‘("itlnﬁ Optieml IFualt:nn 1he
Opiical Profection uf Opague Ubfects. New experhments
in Projecticn, Irfdeacent Glasd, some points in Photo-
E‘mphy. including Hand Cameras, Cani Camreras, eto.
temu O‘I El('(.r..rlw.] Distribution, Eleetrioal Ore Find-
Eluctric Climes, liow to Color

Lunt,rrn S‘ltd Study "of thr Btars, and a great deal of
other nisw mattor which will prove of inlerest o sclen-
tig;:] l‘mt"ﬂ\% N ta

B Ane cutd, pubetantially and beautiful
bonns. P?lce m cloth, by mail, $4, IIWIf moroceo, 85’

B Send for dllustroted circuler,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY. NEW YORK.
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Scientific dmervican.

Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnunt St., Philadelphia, Pa.. U. 8, A.

¥ Our new and Revised Catalogue of Practical and
Bcientific Books. 88 pages. 8vo, and our other Catalogues
‘and Circulars. the whole covering every brancb of 8ci-
ence applied to the Arts.sent free and free of postage
:‘:1 :ny one in any part of the world who will furnish his
ress.

ﬁ
$ WEBSTER’S .
INTERNATIONAL !
DICTIONARY

Burcessor of $he .
* Unabridged.”
A Dictionary of §
Foglish,
cogrsphy,
ography,
ction, Ftc.:

New from
# CovertoCover,

A Grand Educator
Abreast of tha Times
A Library in Iisalf

Houn. D J. Browor,

Justice of the TU. 8.
Supreme Court, writes:
I commend it to all as

The One Great Standard A athority.
" Poblished by

G.&C.MERRIAM CO.,SPRINGFIELD,Mas8s.,U8.A.

oF-For gale b aellers. Seud to the Pub-
Ushers for free Pros) Ya.l]

oz~ Do not buy reprint.s of ancient editions.

American Plumbing |

BY ALFREI' REVILL,
For Master Plumbers, Archi- -
tects, Buoilders Apprem.:eﬂs,
and Householders. T hta
worktclls how to make Jolnts
af all kinds. how to make
Frape, how to make Ronds
how to met Flxtures, how to |
ﬁvuvld. e for Varving Head of

ater, bow to ran Plpes,

find Defects, how t¢_make
Repalrs, ‘how to Teat Plu.mh-

ing Work, Laws and Rulea
governing Plumtdng, Form
of Specibcalions, ete., eto.

225 pg:]ﬂ 155 1llustrations,
lenze 0, (-lnt.h. Tllugtrated,

EX Oi:i’:)al'! viL f’%n.(lll?élfsn

FOR BOH,ERS. — DE-

01, FUEL
scription of the assemblage of the watertube, oil-fired
boilers, whicb supplied tbe motive power for' the Chi-

cago Kxposition, and which were the %rea test in num-
ber and operating power ever betore collected in one lo-
cality. itb 2 llluatratlons. (‘ontalned in SCIENTIFIC
AMERICAN SUPPLEMENT, 937.
To be had at this office and from all newsdealers.

R:ga-s Patent Medicated Haerloth Lined
HA RNESS PAD for sore .
backs and necks on horses. '
A sure cure.
preventive,
& CO

. E. ELY
STER, N. Y.

BELL TELEPHONES et Winerana

all supplies tor complete equipment of Telephone and

"T'@i agra nes. Send for rexcriptine :rr'l.cr {irt, alan Telew
a(p upumui and Catalogue FR}' . BUNNBLL
(l.' ] COBTLAND’I‘ STREET, Nl'w Yo

VANDUZEN ®3=¥ PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid,
Always in Order, naver Ologs ner
franzes. EVery Pum;p Guarantesd.

T to FT5 wach. Address

THE HHI]UZEH & TIFT GO,

182 ta 10% E. Bacord &t,, l:.mmutl. 0.

ELECTRICAL SUPPLIES

atlow rlces. S8endfor pricelist. SOUTHERN ENGi- |
NEER NG Co., Manur’g Electriclens. Loulsvllle, Ky. v- g

THE COPYING PAD.-HOW TO MAKE |

and how to use; with an engraving. Practical directions
bow to prepare ’the gelatine pad, and also the aniline ink
the copies are made, how to appty
the take off copies of.the letter.
Contained in SCIENTIF IC A)u:mcuv U PPLEMENT, Na.
4385. Pricel0cents. For sale at this office and by nll
newsdealers inall parts of the country.

The Most Useful Tool in any Shop is the

3 FANEUII. WATCH TODL CO.

B BOSTON. MASS, U. 5. A.

Anybody interested, write |
for parti

m H Wxt A'wardat the World's Oolwmbian Exposition.

JUST PUBLISHED.

Star « Iaps

By Richard A. Proctor, F.R.A.S.

* * *

A series of twelve elegantly printed Maps of the [

Heavens, one for every month in the year. Speciaily
prepared foruse in North America. With descriptions
accompanying each map, giving the names of the prin-
¢ipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work. specially

adapted for the use of those who desire to aeqnlre .

a general knowledge of the starry realms. \
To which is added a description of the methkod of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
various stars and constellations. by Alfred E. Beach:

Altogether this i8 one of the most popular, useful |

and valuable works of the kind.ever published..

One quarto volume, elegantly bound in cloth. Price |

$:2.50, postpaid.
MUNN & CO., Publishers,
361 Broadway, New York.

how tnarTange Veots,howto ;

Price 10 cents.

An absolute :
0.

the written |

RIVETT LATHE .

ing case, 16 pounds.

£6 11]
X THE “ MUNSON” TYPEWRITER. X
This machine ig an “evolution,” the outgr
best results of scientific work. Its principles a
educated mechanic.
Ensily operated, with Universal Key Boar
INTERCHANGEABLE STEEL TYPE WHBBL
durable and easily kept inorder. 30
Special wheels for
Highest Medal Awarded, Wortd’s Fair, Chicago, 1883, Send for circular to

The Munson Typewriter Co,, 162 S. La Salle Street, Chicago. lil,, U. S. A.

owth of years of experience and the
eal at once to the

It is nglu. sma Com act,

mmmm ‘Weight, with w'ry

BREAD MAKING.—AN ESSAY BY
W. T. Callard. read at the annual examination in bread
making, held by the National Association of British
Master Bakers and Confectioners. A paperof value to
| bakers as well as to housekeepers. Conrained in S8CIEN-
TIFIC AMERICAN SUPPLEMKNT, No. . Price 10
cents. To be had at this office and from xull newsdealers.

DEAFNESS

and HEAD NOISES relibved by using
Wilson’s Common Sense Ear Drams

N ew scientific invention, entirely dlﬂerent
n cons truction | all ather devices.
gist the deaf when all other devices tall,
and where medical skill has given norelief.
They are safe, comfortable, and invisible;
have no wire or string attachment. W rite
for pamphlet. Mention this paper.
WILSON EAR DRUM MFQG. CO.,

LOUISVILLE, KY.

Drum in position.

SCIENTIFIC AMERICAN DYNAMO.
Description of a plain shunt-wound dynamo of simple
construction, capable of su?plylng a current of from 60
to 76 110-volt incandescent lamps, or of bel u‘f used as a
51 motor. This machine was constructed especially
for e benefit of thereaders of the Scien tific American,
Mr. W. 8. Bishop, of New Haven, Conn. It is de-
ned t0 meet the wants of mechanics and amateurs
o deeireto eonstruct a gimple dynamo for their own
use, but w! e to enter into the subject scien-
tifically. Wlth 24ll}ustratlons. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT,No. 8635. Pricellcents. To
be had at this ofice and from all newsdealers.

AMERICAN WATCHES.

3 e vl
These cuts represent two wonderful American Products,
Waterbary is onodone,“l’u these Watches keep perfect time,
willluz aslong asan ntch, are easilyreprired, wind quick-
1y and are the Cbeapes the WORLD. Not Frencl
orﬂwiu hntAlEmLAN stgned GUARAN TEE otAccurlcyew
with eacl mverlnﬁ ONE YEAR. ' We are responsible, andour .
‘Watches are backed by $2,000,000; Lookus up. 800,000 Watche
sold to date; Present sales over,l.ooo daily. DES(,BIP’I'ION -
American Lever Movement, Quick Train, 3-4 Plate, Regular 18
Plaln or Engmvead Case, 80lid Gilt or Nickel, Roman or
Dial. Regnlar Stem Wind, $2.00 post-paid; 8 for $56.00.
Inslde Stem Wind $1.60 post-pald; 8 for $4.00. Entire Satls-
factlon Guaranteed. Handsome Chain included ifyou mention
paper. IIIIIEISOLL & lIO.. 65 CORTLANOT ST, M. Y. CITY

Chﬂlll

@ Send for 98" Catalogus “C.”

- gecnnd-b.l.ml Bicyelea, showing a saving of
b} fromm $20.00 to 500D, ar for 30 cents ther wiil
D send you B Candy Ficycle Transparency, go0d
[ to eat bul. hetter to hang 1n )rm.ir windnw

HA'I'ES RUGK & ORE BREAKER
: Capaiy 1p to 200 ton pe bow,

Has produced more ballast, road
metal, nnd broken more ore than
allother Breake 8

Machinery. King-Darragh Con-
centrator. Connersville Blowers.
send for Catalogues.
- GATES IRON WORKS,
B 50CSoe.Clinton St., Chicngo
136 C leertySt.. N.Y, 23'10. Frankhn 8t., Boston, Mass

LABORATORY OF Dr. L K. BOHM,

Electrical and Chemical Expert. Tests and ex-
periments made for Inventors. Incandescent lamp exper-
wments a specialty. 81 Nassau Street, New York.

A five Ampere-
Battery in ard

ou are!
oome

Here
% hour

Chicago, I

VOLNEY W. MASON & CO.
FRICTION PULLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

p,  Watehioan‘s Improved Time Detector

e with 12 or U Keys, with

Batfety I.ucknttach-
ment. Putonted
1875 6-7. Myinven-
tione, and will me
altconrerngrelling

cislon of Circuit
Court of U7, 3. for
H D.of K. Y.
$end for circulars to
K. IvM® Amgn.mﬂroadway. New Yourk. P.O. Box 2875,

BEI_.TING of Various Styles, ELEVATORS CONVEYQRS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO., COLUMBUS, O.

Branches: CHICAGO—NEW YORK.

MERRRE. MONN & Co., Bo‘l.lﬂi.tom
of Patents, have had nem'

Foars' continuous £xperlence. A_u}

frea,

,urobeb‘ly 15

may quickly ascertain,
tentabla by writing to Munn & Co.
‘memt{cmﬂ atrletly corfiden-
tal. A handbouk of {mtonm and

whetheryau invention
how to obtain them sen

PATENTS

" Munn & Co. receive
i in the Scientific Amers
i &c lendid weekly paper,

elogant] trated, has the largest

%mul:‘:g msof,m any scie::tlﬂfc w%rl.
ay men cojes free.

, Address MONN & GO

New York, 361‘andwly-

We'll make to
your mmsure a

ATAILOR-MADE SU| o
FOR $10.00 i vgf,o?tggf:g

%;ual toany local tailor's $18.00 suit for $10.

xpress charges’ prepaid. . Other Suits

Lst as cheap, We Save 60 per cent by buying

ig lots of material from ma.kers—thaiy ac-

counh for it. Send for samples of eloth and
rticnlara—tree.

D IS VEHON, Tailor, X 103 Adams St., Chicago.

Stijdy Electricity at Home

by our correspondence method.” Terms low. %er
ments. Circulars free. Sclentific Machln st. Clevel

RAILWAY & STEAM FITTERS QUPPLIES
Rue’s Little Giant Injector.

8Screw Jacks, Portable Forges & Blowers.
JOMAN 8, URQUHART. 46 Cortlandt St,, N, Y.

FIREPROOF FLOORING.—DESCRIP-
tion of the various systems of fireproof finoring em-
ployed in Europe and the United States. With 7 {llua-
trations. Contained in 8CIENTIFIC AMERICAN SUPPLE-
MENT, No. Price 10 cents. To be had at this
office and from al'l newsdealers.

Bome one with capltal to patent and in-
rmduce A valuahle invention on T~
Ivlvgive alf interest in natent. KFor par-

E. Willlams, Ft. Townsend, Yush.

WANTED-

ters’ Planes.
ticulars, address

PATENTS for sale of the Vassar Burglar Al

arI. :
Seven mechanical and one electrical. The protection :

is efficient, durable, and inexpensive. Testimonialsfur
nlshed. Address L. A. Fe)lows. Trustee. Madlson, N.J.

THE SIMPLEX TYPEWRITER
12 50 CUARANTEED

A 88 Tood work
thnhelF%pﬂeeq

7 %L WRITE A LI NCHES LOND.

of $2.75. In handsoma
walnot cuee, SUC. extes

Ad:lmss ‘-lm:plex Typawriter Co., M E. 13th Ht., New York

Model & Experimental Work, Axoete
for. Hend for partioad

Advlce and 1den.s oot eha% 4
1

(uARDAM S0ON vhn Etrei_t, N‘F.'w YORK,

nE Al:usss & HEAD NOISES CURED

WINVISIBLE '.hbullr(‘uhlom. Have helpod

all other d
oamhlned. Wh Rd Help ears s gllua- hul
eyes. F.leoxm!y,sgs&ll’vuy, NX. &o MFRE£

RAMS.

The Double Acting Ramg o the valves as
well as ghut them off with the power of the
water. No 'w&)}

C. &. A.HO K§.NS & CO., Marlboro, N. H

WOODEN TANKS.

For Rallroads, Mills and Manufsctories.
Builders of 8tee]l Towers and Tanks.
La Red Cypress Wood Tanks a specialty.
W. E. CALDIWETLL Ci}
A7 E. Maln Street, Loutsviile, K¥.

Best and cheapeat food Imown. Warranted ;

to donbla M ction. Get c‘lrcu]&rs
= WEBETER ruwu, Cazenovia, N.

EGGS
Patent Electric

VISE.

| What 18 claimed, i 8 tima

saving uu t.m'u.lng(]f han-

dle to bring {awu to the work,

simply one sliding movement.

The screw and nut is not use_1-10 a8 much as the

old way, consequently will be that much less wear.
ANUFACTURED

BY—
Cnpital Machlne Tool Co.,, Auburn, N. Y. ¥

'FULTON POUNDRY AND MAGHINE WORKS

21 FURMAN STREET (NeaR FULTON FERRY),
FINE MACHINERY

. Tool and Panern Making, (General Machmists,
Sewing
1; WILLCOX.

Ornamental Japannint.
Telephone, Brooklyn 1413.

BiT=—=4

BRIDGEPORT GUN IMFI‘

"Bores SM()O'I‘H, ROIH\‘D ‘O¥A L. and QQUAI!E HOI ES.
etc. Invaluhble 19 Carpenters, Cabinet
eet Awm'd Send $8.00 for set (3§ to

n Hit, muilad

MENT 0.,

BROOKLYN, N.:Y.
IRON CASTINGS

(] Press, and Interchan
N{:'chglfe eedlesn(;! NWwW

ﬁeahle Work, Plain
raud).

combined.
Builders of Birzh Grade Mining |.

b

[

I

i
i

| Ewnrt Link-Belting (31regular sizes),

. ple mlcles "will ﬁng

Ta hiu owa Intoreat, who deals in Arms snd Ammonitlon, ar who shosty s Fifle
Timol, or Shat Guo wnd bas not w onp{nf INRAT. HAXT BOKIE, Nu.l‘l.é}:
nt lo!h\ ot grmikLbon. ot ool (MyzHoo Bolmotide Am
sand for gne PREE to alt contiedne.  Hond stampa foz pos :.f
IIIEAL !ll'ﬁr Chh,, Drawer s, New llaven. Cr. B, A.

SEND 25 CENTS (Postal Note or
4 silver) for new book of 30 Popular
B Plans from *“Houses and Cottages.”
MM How to build right and economical
D. HOPKINS, Archt, Grand Rapids, Mich.

Adjustable Band Fasteners
F T ANKS 9FALL

HINDS
The Hent 1o the World,
Trythemwand you will never bulld
ntank withoutueing this fastener
We mako a ﬁpociu.lty of Washing-

Louislana Cypresa
Tanks. }ﬁor cireulars and prices
wddresy mentlonim: this Ee-r
The WINSHIP MF&.
Ton ‘iﬂ'eets. RALINE. w

( or Siate und [

ELECTRO MOTOR SIMPLE. HOW TO

mske. ByG .M. Hopkins.—Description of asmall electro
motor devis ed and constructed with a viewto assisting
amateurs to make a motor wnich might be driven witn
advaniage by a current derived from a battery, and
which would have sutiicient power to operate a foot

e or any machine requlrimz not over one man Pow €r.
Mth 11 figures _Contained in SCIKNTIFiC AMERIC AN
SUPPL&MKNT. No. 6i41. Price 10 cents. To be had at

this otlice and from all newsdealers.

Murray’s Pat-
ent Rotating
Fansare inval-
uable for Res-
taurants, Ho-
tels, Meat Mar- |
kets, Saloons,
Lunch Coun-
ters, Groceries,
. Bakenes Con’
fectlonenes,
and in fact all
placestroubled
with heat or
| Slies.~The only
perfect Fan
made that can
be driven at
any rpasd with-
§ out disturbing

NOe FLIES.
o the belt.

Prices, from $6 to $35. Send for circular, to
Backus WATER MoTtor Co., NEwWARK. N. J

Parsons Horological Insfitute.
‘earn the Watch Trade

Engraving and le\helry Work.
PARSONS, IDE & CO. & Circular free.
302 Bradley Ave.,, PEORIA, ILL,

LL [¥as
A DE\‘I.IN & =
M ﬂomsﬁmcu AV & 84
E ! HIGH GRADE ONLY. Warranted. Contract-

ors desiring a trustworthy Jack Screw. ad-
THE I.INI( BELT GOMPAHIES,

19
o
i
o
=
o
Ll
-
=
2
v
3
s
)
=X
@M

2
3

[4

dress RUMSEY & CO., Ltd..Sem Fa.us. N.Y.
PHILADELPHIA. NEW YORK. CHICAGO.
inators of the best practice in the use
ink-Belting of stan igns.

rocket W he els, Ro

ibre - Graphite Self-
cant Journal Bearings.

Machinery for elevating and
conveying any material.

Philadelphia address. 20.&0 Huntlng Park Av.

A New and Valuable Buuk

'I‘mnsmlaslons
ubri- e

12,500 Receipts,
Bound in Sheep, $6.

708 Pages,
Half-Morocco, $6.50.
This e{ﬂe‘ndid work contains a careful compilation of

Price $5.

the muost useful Receipts and Replies gpiven in the Notes

% ueries of (1mmdp(11d1ntn a8 publisked in the Ncie-
euu ¢ American during the pastfifty years: together
with many valuable and important additions.

Over Twelve Thousand selected liciripis are
here collected; nearly :¥ery branch of the nseful ares
being represcnted. It is by iar the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product of the stud-
ies and practical experlence of the ablest chemists and
workers in all parts ofthe world; the information given

% of the highrat value, arralged and condensed in
concige form win venient £0T resdy use.

Almost every inquiry that can be thought of. relating
to formulse used in the various mn.nutacturing indus-
tries, will here be found answered. .

Instructions for working many different. proeesses in
the artsaregiven.

Those who are engaged in any branch of industry
rl'obably will find in thisbook much that is of practical
value in their respective callings.

Those whoare in search of independent business or
employment, relating to the bome manufactureo f same
in it hundreds of mostexcellent

Mortising Core anei.
and PatternMakers. High-
11-8), inneat case, or 50c. for

315 Broadway, New York.

© 1894 SCIENTIFIC AMERICAN, INC.

¥ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York,
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'?J‘fbv.é;-ﬁa ements.

ORDINARY RATES.

]nuide Page, each insertion, -~ 73 cents a line
ack Page, each insertion, - - $1.00 a line
l" For some claswes of Adverttsements, Special and

- HBigher rutes a're required.

The abov charges per agate line—about alght
words per llne. 'l‘bls notlee ubowa the width of the line,
and is set in T Engravinga may h adver-
tisements at t: nnmn rnt.u por agato line, by measure-
ment, as the letter reu Advﬂrtinemenba must be
received &t Puhbcation { Thursday
momlmr to nppear ™ the followlng week’s iune

The Victor
Pneumatic Tire.

« « Is the most resilient tire made. This has been
praved by practica tes s on theV:ctor Resiliometer—
the only ever d for g the resil-
fency of tires.
At the New York cycle show, 1894, no_other tire
!regnstered as many bounds as the Victor P eumatic
ire,

VICTOR RESILIOMETER.

rouf of the uiiling is in the eating, not in
cbewmg SJ: strings. Wher:ver tested, Victor ﬁlryclcs
easily prove themselves the leaders.

by notride the best ?

OVERMAN WHEEL CO.

BOSTON.
NEW YORK.

PHILADELPHIA.
CHICAGO.
SAN FRANCISCO.

DETROIT,
DENVER,

COLD FORGED PRODUCT.

TForeed Wood Screw

Patented May 10, July 19, 1887; Oct. 29, 1889;
Aug. 19, Oct. 21, 1890; Aprl 7 May 12, 1891;
July 19, 1892

"Its Advantages are :

1. 8tronger than a common scTew.

2. Uniform and wide slot.

%ogequlma the use of but one bit in hard

2 point.
E. Buperior holding power.

7. The screw being Cold Forged. instead
of Cut, leaves on its entire surface a
metallie skin.

* g S8endforsamples to

AMERICAN SCREW CO.
PROVIDENCE, I?. [ 8
ABENSATS. e pinE ToOLS memr
wm*-ll C.H.BESLY & CO.

AENCY. CHICAGO, IL!-_._I_I.S.A.

, Weight 25 bm., Price $113.

Manufacturers,
FPopular Prices.

[May 5, 1894.

LOVELL DIAMOND CYCLES

HIGHEST GRADE.
Tor Wen or Women_

FULLY WARRANTED:.

" {ons or Girls.

JOHN P. LOVELL ARMS CO.
BOSTON, MASS. -
Catalogue Free, Apenta Wanted,

WATER MOTOR, $5

BOLCIANG'S LIFTLE CIANT
WILL BUN YOUR

SEWING MACHINE
and otherwg;{ght Machinery.
A week's done in u day.

No Plumding Required.
No. 1, ‘l“ wheel,

5
A o | Bteam 31% Ly Motor No.2 30
tive clreulars, Delivered free on receipt nf price

GAS, IRON, $3¢_)

Does the work of six.
gosts .18 ﬁn heat.
o extra eres ret.liulred
Finely x}lc el plated,
Tee on receipt ofprice.
Send for descriptive circulars.
THE BOLCIANO
WATER MOTOR CO.,
415 Wauter Bt., Baltimore,Md.

Wholesale and Retall. ! :
Bolgiano’s Perfection Gas Iron, Puwent applied lur, 1H4.
for MACHINERY
and BI-

STEELBALLS e s 2

?-‘5
1]
Patented Anw?z’ 1833,

Balls from 3§'’ to 2"’ diam, in stock

‘Balls of Any Material or Size made

to order. Accuracy of sphere, size

and umfomitﬁpt strength

. & Whoite for

manufacturers o f Automa-

tic Screw Machines for Sewing

Machines, Bicycles, ete.

Cleveland Machine Screw Co.
133 2d Ave., Cleveland, O.

Pamt ROCK EIIERY lILL STONES.

Next to Made to
Dismonda Mt Any
in
Hardness ¥ill Framo |
and without
Durabdility. change,
. Out.s every ce with

idity }
alwaya sha.r emery face Nevey ﬁmlﬂg u
much more Burable than other stomes as they
Harder, Never Glaze; grind everything..
Rapid éirinder known.

Send for Clrwular.
STURTEVANT MILL C0:, Boston, Nui.

a

ENGIHES. %ﬁt‘&%&%’é‘éﬁ?&“%‘}“‘?

ces and El‘rltalom AVIB, Rooheater.

AGEN‘[‘S WAN ED 1 Grlnden‘ Bu l{es. I..l
Commlulon. on!t'm ..amé’(f' b‘

BonKB NB!H E ON& o!work.nu%ulneen

MAGNESIA FI.EXIBLE BEHEHT
THE BE ST & MOST 00 RBaF [N INUSE

H"L. PHELIF' CF\F\'E\ MAN FG 2

C@Humbﬁa,

Price, $150.

{ This beautiful machine marksthe
{ extreme limit to which regular bi-
cycle construction has thus far
| goue, in lightness combmed w:th_
strength and durability. It is a

semi-racer, built for track work,

and for road racing under reason-

able conditions, but it will afford

the highest satisfaction as a reg-

ular mount.for light and carefnl

riders who are willing to do with-

out brake and coasters. Weight

with wood rims, 21} pounds.

POPE MFG. CO.,

Boston, New York, Chicago, Hartford.

Call on any of our agerts and get s
Columbia catalogue free, orsend ue two
two-cent stamps and we will mail it.

“DIETZ" 1 TlIBUlAH DRIVING LAMP,

is the mmly lcalite and
ﬂact driving lamp aver made,
will not bhlow out.
LT givesa olear white light.
I"l." ookn llke & lgeomotlve hpad

‘lT thrown all the light straight
ahesd from 200 to $00 Teet.
1T boros Xerosene

! 1

77 Lulght Street,

Y .
SPRCTAL DFFER Na. 7 0 07K

7.
. [ Mentlon the s %m:&c A n, and write to na at
onee, anid wa will send deuor

retall).
R WILL APPEAK BUT 9NUE

TR ©

1894
MODEL

NEW MAII..

Highest anhty and Handsonut Light Rudst: ol‘ the Tear,
MEN'S—LADIEN—HO YN l:;%"l‘ Eﬁ:?
Boy’s New Mail, Muheatgraﬂeboy's Be]
Also Boy’s Wheels, Sn.
Lloslna m.ltr all nhnpwom and 2|J hnnd whaa]e—ﬂnrf
hand
Wuhlngton Street, ROBTON.

erid At ampa
WM BEAD & BONS, 1

a 1@ Uses and Abuses. The soi-
t_!‘o!k!;“ 21!}%%@?_33%1'@%@1@

ALso ouyrira A
AT WIGRER BOLT

EST mUALN
ar " mrll"r?w“

I ESTABLISHED 1545.

The Most Popuiar Soientific Paper in the World
Only $3.00 o Year, Inclading Postage.
Weekiy—32 Numbers a Year.

This widely circulated and splendidly illustrated
paper (8 published weekly. Every number contains six-
teen pages of nsefu information and & large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New inventions, Novelties in Mechant Anuf
Chemistry, ]Ineomolt.y Tel phy. Phc . Archle
tecture, Agricalture, Horticniture, Natwral am-y
ete.. Complete list of palants eech weak.

Termn of Snbecription.—Ove copy 6f the SCIEN.

hy

| T8¢! AM ERICAN will be sent for one rear—52 numbers—

postage prepaid, to any subscriber in the United States,

Water Treatment,
the durmbility of the image.

nie and does not fix
water tegt of WL° F. and will beha:
of its rlvs s B Writ for
Bromid

For unlo by in Dealera.

out.

in less time and with
ut. A pa.per

‘-.__HEPERR PRPER.

A New Printing-Out Ready Sensitized Paper.
PERMANENT PRANTS, Betier Regnl

Hasier Obtained. No Ice No Hot
lam or other hardenars endangerin
mplielty of all operstions. Prln % nf.
troehle than & na l)om not
or all ckmates and ﬂl stand a hot
ju.sttuwou 1ce btmur. Has none of the defects :
free sample sheets.

d Baltn,
Extréme

Nepera Ghemical Co,, Hepe”?éal’oérol'(" lﬁd

r MECHANICS
(I" AR Can have Claan White Hands
BY USINGO HESE SOAP.

Bemoves Dirt mud Groase, rdeotoally
und guickly hests sors wiina, To-
worpaased for Tollet Use. Sond 15
seBta for faH mica pake by madl.

HEBE S0AP CO.
4 Twrnér BMg., #t Louw, Ma.

American
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

4t

e e e gy

This Company owns Letters- !
Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephone,
and controls Letters-Patent
No. 474,231, granted to
Thomas A. Edison May 3,
1892, for a Speaking Tele-
graph, which Patents cover
fundamental inventions and
embrace all forms of micro-
phone transmitters and of
carbon telephones.

ASTRONOMY

Madeeasy and interesting with the help of our new
Celestial Planisphere and Handbook.
For descriptive circular, address

POOLE BROS., Chicago, lil.

o T 25 Motor of 19* Century

Can be usod any place, 10 do any
work, and by arf&w No Boll-

. Buam! Nn

arl "¢0Fire
on
h“*lj P

moer!
Torall plm! and ‘pn.rpnus, Clost

of operation ehout one cent an
h':;ur to sfu'h lm'hcul!.ed herrae
. T A oi::iu.l I Est (resu
T Chnrter ne (o
e sirere . O: Rox 1A, “wrerling, 11,

S cientific fook (atalogue

Our new catalogue containing over 100 pages, includ.
ing works on more than fifty dmerent mb eqts. Wil be
mailed tree to any address on applica!

MUNN & Q0,. Publishers Bcientme American,

361 Broadway,New York.

The Folding Kodet. a new gass
plate camera for 4 x 5 pictures. Can be used with
films by the addition of a roll holder., Latest
improvements, .fingst ' adjustments, handsome
finish,

Priee, with double plate holder, $15.00

EASTIMAN KODAK CO.,
Rochester, N. Y.
Catalogue.

W.JOH
HY:JOHKY
STEAM PALKING

Boller Roofin,
Buudlng Felg' Liquld Paints, Eto. =
DESCRIPTIVR PRICE LIST AND S5AMFLES SENT VRER.

K. W. JOHNS MFd, G0., 87 Maiden Lang N,Y.

8end for ‘94

1 ¢ er per )
THE SIMPLEST, MOST ECONouuCAL AND g’ S'l‘ POWER.

Address 439 Southwest Boulevard,

Weber Gas and Gasoline Engine I}o

Eapectally sdap
few minutes’ a
day. Glnrmtend oon of operation is

uL'NE ENBINE

Yor nee in any

p].ma or tnr nny pnr-

ttention Tequired omh
per hon

AS C TY'
OWRI.

(1] l‘MIS

© 1894 SCIENTIFIC AMERICAN, INC.
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