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Two recent numbers of Mind conta.in articles upon that the success of the undertaking was sure. 
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the new theory of light sensation devised by Mrs. The fact is that the Eritrean platean is very similar 
Christine Ladd Franklin, a graduate of Vassar Col- to Italy in fertility and climate. The varionsaltitudes 
lege and the first alumna of that institution to re- will admit of their raising tobacco, coffee and (,,otton, 
ceive the degree of Ph.D. from her alma mater. besides grain. The country is so large that there is 
Nature thus compares this theory with those known. plenty of room for the emigrants without encroaching 
as the Young-Helmholtz and the Hering theories. upon the rights of the natives. And they have been 

O. D. MUNN. A. E. BEACH. 

The former of these supposes that the judgment so much disturbed by the invasion of hostile tribes 
picks out of a mixture of colors all the even red- from the Soudan that they welcome the protection of 
green-blue sensations, and deceives itself into think- a civilized government. 

TERMS FOR THE SCIENTIFIC AMERICAN. ing them to be a new sensation called white. The new The best promise of success for the colony is in 

8�::;g��;�t'i:
e
J:��h������b�'ih�,"8:�fo��1i?oo 

.... ::::::::::::::$128 theory assumes an independent retinal process as the selection of the emigrants. They are honest peo
OnB'e:i' IH;

one �r:-o� ::1���e.:Fon(;,'�'l�;J�r?'ii��il:�� a������i:. 4 00 ground for the latter sensation, therein agreeing with 

I 
pIe, and they understand that they must not expect 
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paratus for hearing noise only, and also a highly toria Institute, of London, England, took place in the 
differentiated structure for the discrimination of notes third week of March. to hear tbat well-known "Nestor 
of various pitch. among Geologists." Professor Prestwich, F. R. S., read· 

Contentll. 
(Illustrated article. are marked with au asteM.k.) • • • • • a paper on I, A Possible Cause for the Origin of the 
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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. L'lllustra
zione Italiana, of Milan. publishes an account of the 
arrival of the first detachment of peasants taken to 
Eritrea. at Asmara, a small town near the Red Sea. 
It is written by some one alrea.dy resident there and 
familiar with the country and the colonization scheme. 
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 leadersllip of Baron Franchetti, 
who was authori2;ed by the Minister of Foreign Affairs 
to take command of the expedition. Th� baron has 
worked with untiring zeal in behaff of this agrarian 
colonization project. and his face shone with delight 
when his little company were safely lauded last 
November. . 

The peasants .themselves were pleased with the coun
try from the first. Much had been sald to intimidate 
them before they left their homes. They had been 
told that "on the Red Sea flre would rain upon them 
from heaven;" but they saw no fire and felt no more 
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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 ob�er\'ation 
during long years of geological research in Europe 
and the coast!! 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 animalR, 
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 tbe confirmatory opinion!! 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 pheriomena 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 Hun�ary and Southern Rus"ia, and the ossi
ferous breccias in various localities. From the L-ircum
stances attending th�se 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 submergence, 
followed by early re-elevation, and this hypothesis 
satisfled aU the important conditions of the problem," 
which forced one to recognize that there had .been a 
submergence of continental dimensions. The A�e of 
�an was held to be divided into Pallllolithic and 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. �Bulletin of the Vic
toria institute. 

•. e t • 
The YeIlo_ Calla Lily. 

The wbite 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 b�en frequently 
hinted that there are specie'S with other bolors, 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 authotit;y, that 
there is a bright yellow species, which has been named 
by botanists Calla Elliottiana. The one in cultiva
tion, known as Richardia maculata, has a.:, slightly 
yellowi!lh tint sometimes. The new one is Said to be a 
clear yellow, and has leaves spotted with whIte, simi
lar to our cummon ma(:ulata. Only one-original plant 
was introduced, and it is sa�d there are .only a few 
propagated from it in cultivation. Ten pla.nts were 
recently sold at auction in London, and bought by en
terprising florists for $2.000, which is consi�red the 
largest figures ever obtained for. auctiOn plants. An
other yellow one has been intrOduced under'the name 
of Calla Pentlandi, which is said to differ i.n having 
lal'ller foliage and richer ('010\'Pd spathes, but which 
has not yet been offered to the trade. 



C08t oC •• Electric Light PI •• t. is carried on by means of sounds produced and heard 
An article by Mr. J. H. Talbot, in the Engineering by these small creatures, but which the human ear is 
Magazine, condensed in the Street Railway and Elec- incapable of appreciating, The observations of Mr. C. 
trical News, contains valuable information for city tax- Janet, published in Ann. Entomol. de France (vol. 
payers or investors interested in the establishment of lxii, p. 159), show that certain species of the Formicidw, 
small electric light stations. If the facts in this article notably Myrmica rubra, L., and Tetramorium crespi
had been given to the public several years ago, with- tum, L., are in the habit of making a stridulating 
out doubt a large waste of capital would have been noi�e, probably by reciprocally rubbing superficial parts 
prevented, and a great many enterpri!!es of this kind of the body. A demonstration of this fact is very sim
now struggling under financial burdens might be in a pIe. On a small pane of glass put a ring of soft putty, 
prosperous and fiourishing condition. Mr. Talbot and after carefully dropping in the middle of the ring, 
points out how very difficult it has been for persons' by means of a funnel, a mass of ants freed from bits of 
desiring to establish an electric light station to obtain earth or vegetable matter, quickly cover them with a 
in advance accurate and definite information regard- second pane of glass and press it down until there is 
ing its cost of construction and expense of operation, just barely room between the two pieces of glass for 
and it is his purpose in the present article to furnish the ants to move. If provision has been made for ra
such information. newal of air, the :imprisoned ants will live for several 

Mr. Talbot estimates as follows the cost of construc- days. On holding this little box of ants to the ear and 
tion of a plant suitable for a town of from 5,000 to 10,- listening attentively, a murmur is heard very similar to 
000 inhabitants-one requiring from fifty to sixty arc that made by a liquid boiling gently in a closed vessel, 
lights for public use, and about 1,200 incandescent and before long distinct stridulations can be heard in 
lamps for commercial purposes: the midst of the murmuring. These sounds are heard 
Steam plant of 150 horee power, including foundations, stack, pip- only when the ants are disturbed. 

ing, belting, etc....... ............ .. .................... $5,000 Mr. Janet concludes that the numerous rugose sur-
Electrical apparatus in station, Including arc lampe, instrnments, faces which are found on the body of ants in such 

switchboaidil, etc ................... . ...... _ .  '" ............ 7,000 places that two of them can be rftbbed together are Arc circuit, complete, to Include poles, wire. hanging of lamps, etc., 
2,000 probably the organs which produce the stridulating on the ba8Is of say 8 miles of wire and IS miles of pole ilne .... 

Incand_t circuit, primary, ntilizlng arc light poles. . . .. • • • • 1,000 sounds of the Formicidw. These rugosities have other 
Converters for 5OO-light capacity, leaving balance to be pmeha9Eld uses. For instance, those about the articulations serve 

""lIeeded................ ............ ......... ... .... . . . . . . . 625 to hold the body stiff at will at that particular point 
Wiring up, with plaln wtr!ng� IlghfLo-to Inclnde lamps and h . l '  h' . 

sockets .. .............. .. .. ........... • • • . . .  ..... ........... 1,250 -
h 

an advant
h
age to t e amma lDRePUS l�g. or carrymg 

-- eavy weig ts up steep slopes--- 'Ilue IJc'tentijlque. 
Total, exclnding real estate and bnil�........... ...... .. $16,875 Gou1·tship among the Flies. -Mr. J. M. Aldrich has 

It is thus found that for a plant of the size suggest- made some observations upon this subject, which he 
ed, the promoters would have to reckon on an expendi- records in the January number of the American Natu
ture of capital, paid in cash payments, amounting to ralist. The dipterous family, Dolichopodidw, perhaps 
about $17,000, excluding real estate and buildings. surpasses all other families of animals in the variety 

Mr. Talbot next considers the cost of operating such and complexity of the sexual adornments of the males. 
a plant as compared with total earnings. He be- Probably three-fourths of the species offer well marked 
Heves that the following figures may be taken as ap- peculiarities which distinguish the male at a glance. 
proximately correct: $4,250 may be reasonably counted A new species found at Moscow, Idaho, has the fore 
upon as revenue from fifty.arc lamps lighted each tarsi in the male exceedingly elongated and slender, 
night from dark until midnight, under contract with with the last joint in the shape of a comparatively 
the city at $85 per lamp per year, and $7,300 as revenue large, oval, black disk. The tarsi of the female are of 
from incandescent. lighting; or a total revenue of $11,- the ordinary simple structure. The maneuvers of the 
550. The expense of operating the plant would be, fer male in courting the female were observed by the 
labor, engineers.. firemen and lamp trimmers, $2,160; author. The fiy places himself in front of the female 
fuel, estimated at 750 tons of coal at $2. 75 a ton, $2,062; within half an inch, rapidly vibrates his wings, gives 
for arc lamps and carbons, incandescent lamp renewals, his forefeet an up and down motion, raising them sim
$1,100; tax and insurance, $600; collections, bookkeep- ultaneously above his head, and brings them down 
ing and stationery, $500; repairs, contingencies and with a slight force, this movement recurring" in about 
sundries, $560; allowance for depreciation, 7� per cent half a second, during some ten seconds. The female 
on $12,000, $900; or a total cost of operating plant of hastily moves away a few inches, when the male has to 
$7,882. Deducting the operating expense from the repeat the movements described. The author was 
revenue, it is found that there is an apparent profit of much impressed by the perfect coincidence of these ob
$3,668. The cost of real estate, of building and of steam ser"ations with Darwin's theory of sexual selection. 
power plant depend largely upon local conditions, and The reluctance of the females and the corresponding 
no estimates of the items are given by Mr. Talbot. ardor and persistence of the males being carried to an 

., • •  • • almost)lfcJ'edible limit. 
N.tural Hl8tory Note8. 1JK(.Number of Plants of the World.-In a paper by 

The Flight of Bees.-According to Prof. Marey's �f. P. A. Saccardo (in Atti (Jong. Bot. lnternaz.), 

graphic method, bees make 190 wing-beats per second. translated by Mr. R. Pound for the American Natu
His method consists in fastening a bee in such a way ralist, the author estimates the true number of species 
that its wings are fI1Je to move, onp of them lightl,... of plants known up to the present time as 173, 7Ott; that 
touching a rotating cylinder covered with a smooth is, 105, 231 phanerogams and 68,475 cryptogams, thus 
and lightly blackened paper. Prof. Landois, who has distributed: 
studied the sound apparatus of many animals, thinks, Phanerogams . ............ .. , ................ ............ 105,231 
from the .pitch of the sounds made by the vibrating FernR . . . .. . . . . _ . . .  .. . ... .. ....... . ........... ..... .  .,. 2,819 
wings, that they move to and fro at the rate of 400 Equis., MarsIl., Lycopod... .. . . ...... ... . . .. . ......... ..... 565 
vibrations per second-more than double those claimed Moeses. .................... ............................ 4,809 

,Liverworts.... . ............ " ....................... ' 3,Ot1 
by Marey. Lichens........................... .......... .. ..... 5,600 
According to Prof. Marey's figures, 190 wing-beats Fungi ...... . . . . . . .• . . .  .. ............................... 00,603 
per second would carry the bee over a distance of one A\gIIl.................... .... ............................. 12,178 
mile per minute. If Prof. Landois is right, the dis- Total.................................... .. ... . ... 173,706 
tance would be two miles. According to these esti· As regards,the entire number of species that inhabit 
mates, it will not be far from the truth to say that bees the globe, .. I think," says the author, "we shall not 
fiy about thirty miles an hour,' and that, during an go far astray in estimating that 'the fiora of the world, 
absence of twenty minutes from the hive, they fiy about when it is colftpIetEjIY enough known, will consist 
ten to twelve miles. Most observers, however, are in- of at least 385,000 species of plants (that is 250,000 
clined to think that bees do not fiy more than from fungi and 135,000 species of other plants). If one wish 
eighteen to twenty miles an hour, because the wing- only to reduce to 15,000 the species that will appear in 
beats of a bee in freedom and under the observer's in- these other groups (not fungi), the sum total of plants 
strument are not the same. would ascend to 400,� species at least." In conclu-

Every one has observed 'the comparatively slowfiight sion, Prof. Saccardo�i jl�dging from the rate of progress 
of the bee when returning home loaded with honey made up to the present time, thinks 150 more years of 
and pollen. Practical examination shows that experi- research ought to r$ before we reach a problematical 
ments of this kind are not entirely reliable. Better ra- number of 400,000. 
suIts are obtained by observing bees in districts where The Thorns and Prickles of Plants.-We distingoish 
bees were never before found, or by introducing yellow in plant!' two kinds of . prickles, those provided with 
bees were onlY.gray or brown ones are known, or vice conducting bundles and those that have none. The 
versa. In such cases it has been seen that the bee first have a ce�tral cylinder which connects them with 
never went more than from four to five miles away at the organ that carries them. They are transformed 
the most. T� usual distance was two miles. One in- branches or folier organs, and are commonly designated 
stance i$ k1)own in which a beekeeper, on an island as thorns and spines. The sooond are of purely cortical, 
seven miles from the coast of Texas, found that his or even epidermic, origin, and are called prickles. Mr. 
bees went to the mainland for honey and pollen. A A. Lothelier has undertaken an anatomical study of 
practical beekeeper does not expect any great results these two kinds of very distinct organs in considering 
from fiower fields three miles away. They should be snccessively, among thorns or spines, those that possess 
no more than two miles distant in a straight line. the morphological signification of branches and those 

The Production of Sound among the Ants.-That which, being of folierorigin, represent leaves, orlDerely 
ants have some means of communicating with each the teeth of leaves, or stiJules. 
o��et: is well established. The experiments of Landois Mr. Lothelier has thus not only ascertained the exact 
and t�ose of Lnbbock suggest.thatthiscommunication structure .of 0IgaD8 all yet. incompletely examined in 
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their entirety, but has established the exaCt ongin 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 fraxineum, as well 
as those of Gapparis spinosa, are prickles, properly so 
called; that the spines of the stalk of Xanthium spino
sum have the value of fioral peduncles concrescent 
with stipules; and that the prickles of the burs of 
Gastaneavulgaris, like those with which a larg&num· 
ber of fruits are provided (Datura stramonium, 
.lEsculus hippocastanum, Ricinus communis, etc.) 
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 t.he value of the organ simply from its 
position upon the plant. -
In a general way, the results of Mr. Lothelier's work 
may be stated as follows: 

The spine, when it isdue 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 tbe 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
der(oroes but a relatively slight sclerifiootion. The 
stere<ima 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. according to the 
species, of greater or less depth. While superficial in 
the roses, the mother cells may, in the RuM; for ex
ample, be contiguous to the endodermis. In this lattJr 
case, we may, if we desire, see a transition between 
prickles and spines. 

. , .. . 
on Crom Leather Wa8te. 

A French contemporary of industries contains a 
paper on the oily matter extractable from leather. 
The composition of such leather is given as follows: 

Water ......................... . 
Hide . . .. ............ . . . ....... . 
Tanmn . .............. . ... ..... . 
Fat ............................ . 
Soluble in water ............ .. . 

Afh ........................... . 
• 

• 

I. 

P�rr100. 

lf7 
29 
18 

3'17 O·� 
0'61 

IJ. 

Pam per 100. 12 3d 28 
18 

5'09 
0'23 
0-68 

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 fioats 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 purified by washing with' dilute sodium 
carbonate solution. 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 ........... , ............ 38 

I 
Reslnons matter ..... :: ...... 8 

Maygarlne .................... 18 Water and impurities ........ 2 
Stearlne.... . . . . . .  . . . .  . .  ... .. 19 -
Fatty acids . . ........... ... .. 15 100 

Wheq disti11ed it is converted into almOst colorless 
fatty acids. 

The Corinth Ship C�na1. 

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, 
although the canal is open to vessels of all nationali
ties not over 65 feet 7� 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 froml the Aiiriatic Sea, pay 
15 cents per register ton and 20cents for each·passenger 
carried. both in gold. 

The dimensions of the canal are: Length, Smiles 77:J 
furlongs; breadth at surface, 80 feet 8� inches; ·breadth 
at bottom, 68 feet 11 inches; depth, 24 feet S 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 again"t 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 e&nal route. 



AN INCLINE ELEVATOR AND DUn. 

This improvement comprises a derrick of simple but 
strong-construction, forming inclined tracks, on which 
trave� 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. 
SamuelE. 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 

XURTZ'S ELEVATOR AND DUIIP. 

per cent, that of the left hand at from 8 to 18'5 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 occaaioned by the 
difference in the trade, the first finger being, for in
stance, more valuable to a writer than to a digger.
Food. 

•• 11 .. 
HaOway Hate. 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, 1898, which has lately been iBSued, 
gives the average rate on all freight at 1'023 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 2'126 
cents per passenger mile, while the Indian railroads 
charged only 0'645 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 fbund on the Madras Railway; it 
was 0'414 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. 75 from New York to Chicago, and 
about $14 from New York to San Francisco. 

These low rates are made both 1l0BSible and profit
able by the dense native population which furnishes 
the railroads with an enormous number of passengers 
who are satisfied with the cheapest kind of accommo
dations, provided the charge is low. Over 95 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 wa� 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 • 

• • • • • 

AN EX'rENSION LADDBR FOR SLEEPING CARS. 

How inconvenient it sometimes is, especially tor 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 fllustration, 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 
f!eparating 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 

HoLBROOX'S EXTENSION L�DER FOR SLEEPING CARS. 

tracks without striking the upper tracks. The car is Smoke Prevention. to slide upon each other. When swung outward the 
drawn up by a cable passing around a pulley on a cross In a recent experiment at Glasgow, Scotland, Engl_ ladder drops down nearlY,t? the car �oor, just outside 
bar at the upper end of the tracks, thence back and neering Mechanics says the coal used showed 81'40 per the lower berth. To facibtate foldmg the ladder, a 
around a pulley on the ear, and again around a pulley cent gas, tar etc. 48'70 per cent fixed carbon 0'84 per I tape extends from the 10wElr rung of the bottom sec
on the cross bar, from which the cable leads over gnide cent sulph�, 6'56 per cent ash, and 12'50 �r cent tion up through �e several sections, passin� t�rough 
pulleys to a point convenient for attachment to a water. Before treatment analysis showed that the an eye to a sprmg-pressed drum fixed wIthm con
whiIDetree or the axle of a wagon, so that the team products of combustio1lcontained 5'8 grains of sul- veniEl,llt reach. By pulling on this· tape the occupant 
bringing the load may furnish the power by which it phuric acid per 100 cubic feet and after treatment 2'8 of the upper berth can readily fold the ladder, which 
is elevated and dumped, At the front lower corner of while in another case the r�uction was from 9 '5 � is then swung inward against the side of the partition. 
the car is a downwardly swinging door with end flanges 4'2, As to soot, the first test showed a decrease from When the car is made up in the morning, the partition 
overlapping the sides of the car, and adapted to drop 73'5 grains to 2, and the other test from 23'3 to 1'5 board is stored with the ladder attached. 
into connection with a chute delivering to the desired grains. In other words, from 94 to 97 per cent of the • , •• • 
receptacle in the usual way. The door is held normal- soot was removed and fully a half of the sulphuric Hleb Hallway Speed •• 
ly closed by gravity catches, which are automatically acid, Tests showed that the draught was not affected, High speeds on rail ways formed the subject of the 
released when the car is pulled up to its limit, the door being 5 inches in the fiue and 4 inches in the chimney, inaugural address of M. Du Bosquet, president of the being automatically closed again as the car rolls back- A Babcock & Wilcox boiler was used, driving a 220 French Society of Civil Engineers, He states that the ward, A counterweight is arranged to prevent the too horse power engine, and consuming 3 tons of coal and reason speeds are not maintained on the level is because rapid descent of the car, and a rack is also arranged in a % ton of scraps and chips. Before entering the the engines are not sufficiently powerful for this, Some 
tbe framework and a pawl and ratchet on the car.· usual cbimney the gases ascend a short brick fiue. and experiences with the dynamometer made with speeds This elevator is very inexpensive to build, costs noth- then dellcend a fiue of steel plates dipped at a high tem- fl'omS7'to 75 miles, and of which the results have �n ing for power, and is designed to be especially usoful1.O perature in a tar composition, entering the ordinary extended to greater speeds, show that for the same farmers and others for elevating materials into storage stack at the bottom. At the bottom of the ascending motive force of 17·21b. per ton, a train reaches a speed bins and for similar purposes. fiue is a. jet of. steam ,at boiler temperature, while at of 75 miles on-a decline of one-half Of one per cent, 57 

••••• the top of the descending fiue is a fine spray. of water. miles on the level and 31 miles on an incline of one-half 
POLISHING AND BUFFING loATHE. The carbon· is· thus separated, and, with the water, of 1 per cent, To increase the average speed by a small 

The lathe shown in the illustration is designed for drqps Jnto a sump at the foot of the . de�ending fiue, a.mount, -the power of the engines must be much great-
hea.vy work. It has extra long babbited boxes, giving being thence.carried off in pipes. er. If 800 horse power is sufficient to draw a train at 
the spindle sufficient bearing to insure 70 iniles an hour up an incline of one-half 
stiffness, The width of head is reduced of 1 per cent, 2,960 horse power will be 
to facilitate work upon large irregnlar required to draw the same train up the 
pieces, and it is especially adapted· for grads at a speed of 125 miles per hour, 
bicycle, stove, chandelier or car .trim- In high speeds the weight of the engine 
mings work, permitting the use of a large per horse power generated .Is important, 
wheel without jar or spring. The lathe as there is always a limiting speed beyond 
is made in several sizes, with detachable which the engine cannot draw itself, let 
steel taper ends in the next lower size to alone a train. Really high speeds, the 
take. the smallest brush or buff. They speaker stated, will be obtained only by 
are designed to be run at a higher speed diminishing the weight, per horse power, 
than any in the market. They are made of the locomotive, and by limiting the 
by the Hanson & Van Winkle Company, load to be hauled to a minimum.-Rail-
of Newark, N. J, way Engineering and Mechanics • 

• • • 
noneT Value oC Hand. and Floger •• 

The follOwing estimate of the relative 
value of the hands and of the 8everal fin
gers is taken from tbe British Medical 
Jqurnal: According to a scale drawn,up 
for the Miners' Union and Miners' Acci
dent Insurance Companies, of Germany, 
the loBS of both hands is valued at 100 
per cent, or tlJe 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 SO per 
cent of the earnings. The first finger of 
the right hand is valued at from 14 to 18 POLISHING AJID BUFFING LATIIE. 
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• •• 

Protection agaln.t Serpent Bite •• 

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. 



MAY ,5, i8c}4.] 
Egypt In the TlDae of' :nIo.... professors or " mystery teachers " of astronomy, gao- , a]so adapted to be engaged by the end of the spring to 

We are only beginning to understana the height of graphy, mining, theology, history, and languages, as look the hook in closed position, the spring being dis-
civilization to which Egypt and other ancient countries well as many of the higher technical arts. engaged from this notch by swinging the cam upwa.rd 
around the Mediterranean 'had attained even before - , • 1 .. by means of the handle lever. Further particulars of 
the time of Moses, says Sir John William Dawson, in Alf IKPBOVED CAR COUPLIBG. this improvement may be obtained of Mr. E. M. Rein-
the Expositor. Maspero and Tomkins have illustrated This coupling has a spring-pressed hook to engage hardt, C Street, between 26th and 27th streets, San 
the extent and accuracy of the geographical knowledge the link, and a slide for locking the hook in open posi- Diego, Cal. 
of the Egyptians of this period. The latter closes a tion, the slide being adapted to be engaged by the -----....... 'H.t+1 ... ------
paper on this subject with the following words : entering link. The construction is very simple, the PrlZe8 f'or Hay and Clover Making Machln_ 

.. The Egyptians, dwelling in their green, warm river- cars fitted with this improvement being automatically In connection with the Darlington , meeting of the 
course, and on the watered levels of their FayoulJ1 and coupled as they come together, while the uncoupling Royal Agricultural Society of England for 1895 the fol-
Delta, were yet a very enterprising people, full of curi- 1 lowing prizes are offered by the Royal Agricultural 
osity, literary, scientific in method, admirable ,  deline- Society of England for : Class I.-For the best hay 
ators of nature, skilled surveyors, makers of maps, making machines, :first prize, $100; second prize, $50. 
trained and methodical administrators of domestic and Class H.-For the best clover making machines, first 
foreign affairs, kept alert by the movements of their prize, $100; second prize, $50. All prizes are open to 
great river, and by the necessities of commerce, which general competition. The trials will take place during 
forced them to the Syrian forests for their building the hay harvest of 1895, on land selected by the society 
timber, and to Kush and Pun for their preciOUS furni- in the neighborhood of Darlington. The necessary 
ture woods and ivory, to say nothing of incenJ'le, aro- alTangement for the grass and clover crops required for 
matics, cosmetics, asphalt, exotic plants, and pet and the trials will be made by the society. Notice of the 
strange animals. with a hundred other needful things." place and date of the trials will be posted to every colh-

The heads copied by PetriEl, from Egyptian tombs. petitor as soon as they are fixed Every competitor 
show that the physical features of all the people in- must himself provide for the delivery of his machines 
habiting the surrounding countries, as well as their on the trial ground, and for the removal of the same 

, manners, industries, and arts, were well known to the 2 after the trials. Horses will be provided by the society '
Egyptians. The papers of Lockyer have shown that to work the machines during the trials, but competi-
long before the Mosaic age the dwellers by the 'S.., tors who desire it may provide their own horses. Every 
Euphrates and the Nile had mapped out the heavens, ��. ?\ machine must be delivered at the depot' on the trial 
asceri8.iried the movements of the moon and planets, DUNLAP'S CAR COUPLING. fields in proper working order not less than two days 
established the zodiacal signs, discriminated the , poles previous to the commencement of the trials. The com-
of the ecliptic and the equator, ascertained the law of ma.y be conveniently effected without the need of tram- Petitor will find one attendant to drive and work each 
eclipses and the precession of the equinoxes, and, in men going between the cars. The invention has been machine. Any assistance given by the competitor him
fact, had worked out all the astronomical data which patented by Mr. William Dunlap, of San Diego, Cal. self or other workman will be noted by the judges. 
can be learned by observation, and had applied them Fig. 1 is a sectional view showing the hook in open po- The order in which the several machines will be tested 
to practical uses. Lockyer would even ask us to trace sition, and in Fig. 2 the link is engaged by the closed I will be determined by the stewards, who will decide 
this knowledge all far back'as 6,000 years B. C., or into hook. The hook has trunnions journaled in the sides by lot. Machines are not to be worked under con
the post-glacial or antediluvian period; but, however of the drawhead, and its rear end has a lip pressed on ditions as to weather and crop when such machines 
this may be, astronomy was a very old science in the by the end of a spring, which may be lifted by a cam would not be used in the actual work 'of a farm. The 
time of Moses, and it is quite unnecessary to postulate on a transverse shaft connected with a rod, at whose attention of the judges and engineer will be par
a late date for the references to the heavens in Genesis outer end is a handle at the side of the car. On the same ticularly directed to the following matters : Price ; 
or Job. In geodesy and allied arts, also, the Egyptians end of the hook is also a second lip, above the :first one, weight; simplicity. strength, and construction; efficient 
had long before this time attained to a perfection never, adapted to be engaged by a hook on the under side of a protection of the gearing, and freedom of the machine 
since excelled, so that our best instruments can detect slide, whereby the coupling hook may be locked in open from choking; excellence of work in turning and Jight
no errors in very old measurements and levelings. The position. The forward end of the slide is bent down, and ening up of the crop without damaging it; draught in 
arts of architecture, metallurgy, and weaving had at- has a head or cross-piece extending into the mouth of work. Should the judges find any of the machines to 
tained to the highest development; civilization and the drawhead, above the free end of the coupling hook, be of practically equal merit, they are empowered to 
irrigation, with their consequent agriculture and cat- so that an entering link will strike the head of the bracket them as equal, and so divide the prize money. 
tIe breeding, were old and well understood arts; and slide and move it rearward, disengaging the coupling Entries for the prizes in any of these classes must be 
how much of science and practical sagacity is needed hook, and permitting the spring to swing the hook up- made on or before Monday, April 1, 1895, and must be 
lor regulating the distribution of Nile water, any one ward to engage the llnk. On the slide is pivoted!a dog accompanied by a deposit ot $5 for each entry. 
may learn who will refer to the reports of Bir Colin whose free end rests on top of the spring, and on the • , • , • 
Scott Moncrieff and his assistants. Sculpture and under side of the dog is a lug passing through a slot in CIGARETTE PAPER. 
painting in the age of Moses had attained their acme, the spring, the lug being adapted to be engaged by the Cigarette paper is a superior article, presenting 
and were falling into conventional styles. Law and cam actuated by the handle lever, whereby the slide numerous qualities. Good cigarette paper should be 
the acts of government had become fixed and settled may be moved forward to lock the coupling hook in very thin, very uniform as to pulp, and very strong 
Theology and morals, and the doctrine of rewards open position. A notch in the rear end of the hook is and resistant. It ought not to become disintegrated 
and punishments had been when it is slightly wet ; in 
elaborated into complex burning it should leave but a 
systems. _ Ample material small quantity of ashes, and 
existed for history, not not give out a disagreeable 
only in monuments and odor ; and, finally, in burn-
temple inscriptions, but in ing, it should not disengage 
detailed writings on papy- substances injurious to the 
rus. Egypt has left a health. 
wealth of records of this Superior cigarette paper is 
kind, unsurpassed by any manufactured e x  c I u s  i v e l  y 
nation. and very much of from linen rags. It weighs 
these belongs to the time 9!i, 10 and 15 grammes per 
before Moses ; while, as square meter. In burning it 
Birch has truly said, the emits no odor. 
Egyptian historical texts Ordinary cigarette paper' is 
are, .. in most instances, manufactured f r o  m slibsti-
contemporaneous with the tutes. Its pulp often con-
evtlnts they record, and tains a certain amount of 
written and executed un- wood p u l p ,  especially the 
der public control." paper designed for export. 

There was also abund- Such paper is heavier and 
ance of poetical and imag- weighs from 12 to 20 grammes 
inative l i t e r a t u r e ,  and to tbe square meter. In bum-
treatises on medicine and ing, it may emit a slight odor, 
other useful arts. At the because the wood pulp con-
court of Pharaoh, Corre- tains resin, the combustion of 
spondence was carried on which disengages gases offen� 
with all parts of the civil- sive to the smell. In reality, 
ized world. - in many lan- the odor is perceptible only 
guages, and in v a  r i o  u s in paper containing large pro-
forms of writing, including portions of wood pUlp. Apart 
that of Egypt itself, that from that, the quantity of 
of Chaldea, and probably resin contained in the papel-
also the alphabetical writ- is so slhall that the combU8� 
ing afterward used by the tion always proceeds nearly 
Heb�ews, Phenicians, and without odor. 
Greeks, but which seems In its broad lines, the manu-
to have originated at a facture of cigarette p a p e r  
very early period among does not differ from that of 
the Mineans, or Punites, ordinary fine paper. A single 
of South Arabia. Educ8.- point is special, and that' if! 
tions were carried on in. the finishing, which has to 
i n  s t i t  u t i  0 n s of various take a long time and be well 
gr!J.de�, from o r d i n ar y  done. The p u l p  must be 
school3 to universities. In finished slowly, progressively, 
the latter, we are told, were BUltOT'S CQ_TIJIUOUS CIGAltBTTB PAPBlt KACHINB. and with as short fibers as 
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possible. The duration of the process, which is ex
ecuted in improved vats, varies between 15 and 80 
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, ,;o 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 pulp roller, 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 squeeze roll. 11. A 
battery of five 1'2 meter driers. 12. A second battery. 
13. T}Vo superposed reels permitting of winding two 
sizes of paper at once. 

The operation of this machine is very simple to any 
one who has visited It paper mill or who saw the paper 
machines of the Exposi l ion of 1889. 

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 grammes 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 c�rtain 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 smaIl q uantity 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
bustion 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, snch 
as those prepared with tar, amber, 'essential oils, etc. 
These are prepared like ordinary 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. 

. 

• . • .  e 
THE loss of champagne, by bursting bottles, some

times amounts to as much aB 25 per cent. 

" ientifit �tU'ri,aL rMAY 5, 18<)4· 
®o��e9ponitence. 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 

The Static Eft'ect In Incandellcent LamplI. 

I 
had been paid for it as sulphate of alumina, while the 

To the Editor of the Scientijic American : sugar was produced practically free of cost. SUbse-!� No. �987, A. E. S. refer� to " �orthern lights in q uently the Bauxite Company, limited, was formed. 
mlruature, produced by holdmg an mcandescent lamp This company have, in consequence of the increased 
over a belt in motion, and states that after replacing I demand for the ore put down a new shaft at consider
the lamp in its socket it immediately burned out. I I able expense, and �nlarged the tramway and depot ?ave re�eatedl� �roduced th� same effect by develop- to such an extent that they are prepared to deliver 
mg statlC electrlClty by walkmg over a carpeted floor 2,000 tons of bauxite per week. The shaft is now com
and

_ 
touchi�g the lamp_with my han�. Met almost in- pleted, entirely new machinery has been erected, 

varIably WIth the same result of losmg a lamp by the and improved and increased tram ' lines have been 
e�perim�nt. What is there about this static electric laid down. The ore, of the usual finest quality, has 
displa.y m a va�uum that destroys carbon filaments ? been struck at a-depth of 146 feet, and the company is 

Fanbault, Mmn. A. C. R. now prepared to supply this mineral, testing about 
.. 4 • , .. 54 to 57 per cent alumina in the dry state and from 

A Primary BaUery for Incandellcent Lampll. 1'5 to 2 per cent iron oxide. This new find of bauxite 
To the Editor. of the Scientijic American : has increased the value of the property to an extent 

Having often read in the " Notes and Queries " of that cannot at present be estimated, inasmuch as there 
the SCIENTIFIC AMERICAN questions of amateurs ask- is an enormous demand for the ore for the purposes be
ing how to light a small incandescent lamp for a few fore stated, and particularly for the purpose of produc
hours a day, the answer generally referring to bichro- ing aluminum metal, which can be done at a very low 
mate and storage cells, the construction alld manage- cost from this mineral, as well as the manufacture of a 
ment of the latter requiring some skill, I propose to firebrick of a very refractory nature. The mines are 
the amateur el!ictrician the following primary battery situated at Strain, near Ballyclare, County Antrim, ill 
(a modification of the Fuller battery), mounted and the north of Ireland. The celebrated Giant's Causeway 
sold by the firm of DaIle Molle & Co., Rome. The is in this county. The principal shipping port is Larne. 
electrodes are zine and carbon, the former excited by a Some of the White Star liners have called there and 
concentrated solution of sal ammoniac, the latter (in - been supplied. with tonnage for their trial trips, and on 
closed in a porous cell) depolarized by th� following 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, 
poured into the porous cell, which is then filled with a limited, are able to supply this mineral of unequaled 
solution of bichromate of potash, 80 grammes to the quality, and in quantities that cannot be produced 
liter. To reRtore the action of the battery, sulphuric anywhere else. 
acid and bichromate of potash may be added. The . ' . . . 
zincs 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 Core of Snake BUe. 

What Bulldlugll Cost per Coblc Foot. 

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

" 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 

To the Editor of the Scientific Ameriaan : cubic foot; hence the cost of a proposed building may be 
Last fall, in company with Mr. H. Carlos, of Cape closely estimated by multiplying its cubic contents by 

Gracias, Nicaragua, I was coming down the River the kno iVn cost per cubic foot of a similar structure 
Pis· pis in the Sumo country, from the Constancia built in the same locality." The cost of similar build
gold mine. Stopping one evening at a Sumo Iudian ingS in other localities can be estimated according to 
village, we found that the chief had been bitten on the the difference in cost of labor and material. 
foot by a tomagas, the most venomous snake in this The cost per cubic foot of well known buildings in 
country. The man was in the most pitiable condition. 

I 
various cities was as follows : 

Thin, watery blood was issuing from his mouth, nose, Rookery building, Chicago, eleven stories, iron and 
ears, and even from the tattoo marks on his arms and steel interior, ten passenger elevators, 82 cents per 
breast. His urine was also discolored by blood. cubic foot. 

The people were all clamorous for us to give him Monadnock building, Chicago, sixteen stories, rich 
some Merican seekia (American medicine), knowing marble work, 42% cents. 
that we always carried a medicine chest with us. It Masonic Temple, Chicago, twenty stories, fourteen 
happened that we had been discussing that same day passenger elevators, rich marble work, 58 cents. 
the various remedies for snake bites, and Mr. Carlos New England Mutual Life Insurance Company's 
had said that he heard that to canterize the wound bnilding, Boston, granite, fireproof, 60 cents. 
with carbolic acid and give the same intenmIly Herald building, New York, 200 X 140, two stories 
was a sure cure. After explaining to them that it and attic and damp proof basement, 46 cents. 
had been so long since he had -been bitten it might - Six to ten story office buildings in New York, 80 to 
not be possible to cure him, we decided to try the 60 cents. 
above cure. The question was how much to give him. Wainwright building, St. Louis, ten stories, 25 cents. 
We decided upon three drops dissolved in �lycerine, in Union Trust building, St. Louis, fourteen stories, 28 
half wineglass of water. We gave him two doses at an I cents. 
interval of half hour that evening. Two hours after the Equitable Life InsurancE- Company's building, Den
second dose we gave him an emetic that greatly re- ver, nine stories, first story marble wainscoted nine feet 
lieved him and he soon went to sleep. high, 42 cents. 

The next morning we gave him another dose of the Ernest & Cranmer building, Denver, eight stories, 
acid and left him. pressed brick fronts, 17 cents. 

I was on my way to the World's Fair and have just Crocker building, San Francisco, ten stories, steel 
returned. Mr. Carlos has got back from another trip to skeleton ed, 68 centt'!o 
the mine, and tells that our patient is fully recovered, Brown-Palace Hotel, Denver, nine stories, finished 
and that he had successfully treated another one the in iron and onyx, 30 cents. 
same way. GEO. B. PENSE, Supt. Athletic club;buildings, about 24 cents. 

La Constancia Gold Mine, Pis-pis, Nicaragua, C. A. Libraries, from 86 to 44 cents. 
Dwellings, Boston, frame, eight to ten rooms, 11 

The Mluell of Bauxite In Ireland. cents. 
The mineral bauxite was practically unknown before D wellings, Denver, first class, stone, steam heat, 27 

the year 1870. In 1872 Messrs. George G. Blackwell cents. 
and Alexander Sutherland arranged a lease with the Brick cottages, East, ten rooms, about 15 cents. 
Marquis of Downshire for a very large royalty, consist- ; Brick cottages, East, one and one-half story, 10 
ing of 2,000 to 3,000 acres, and in a year or two afterward 1 cents. 
produced a splendid quality of bauxite, testing about I . , . '  . 
54 per cent alumina in the dry state and from 1� to 
1;!4" 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 producedfl'OIU the prac-
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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 7S,OOO, OOO 
ga.llons of sewage per day, and for the purpose of the 
trial care had to be taken to ascertain accurately the 
slip on 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 "-OOqt three per cent. 



THE CHASE·KIRCHNER AERODROJIIIC RAILROAD. 

We have given considerable space in our columns 
to the experiments with aeroplanes, as executed by 
Prof. S. 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 greater resistance to its descent than it 
would if it descended vertically. If the surface is in
clined so that its advancing edge is higher than the 
rear edge, it will experience a lifting effect, and under 
proper condit�ons will rise upward. Such Ii. contri
vance is termed an aeroplane. An aeroplane short 
in the direction of its motion receives a relatively 
greater sustaining effect per unit of its area than does 
a large one. 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 mIles 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 obstacle 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 troney wires or leads. 

The cars are of special design, with sharp ends, so as 
to encounter the minimum of air resistdnce. 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 
a.re 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 wir€- 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 se!)ured 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 nsed on each car. . 

So far all is simple enough, the peculiariticls of the 
system centering on the points I)f 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 climbed ; 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 five feet 
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 ha.ve a Jifting 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 reduced 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 'fork 
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
narlly inactive. Above them is a line of rails inverted. 
By a system of levers and an air pump the engineer 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 ac.t as the jaws of a clutch. The increased rolling 
friction thus produced 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 

J tieutifit �lUeritJI. 
to move up iu part at least 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 
be inactive 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 as safe 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 miles 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 �ontinuous 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. 

------------4.�' •• �,-. __ -----------
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 years ago. 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. I t has a diameter of 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 th.,. 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 switch to throw the ammeter into the circuit, and a 
safety cut-out. The weight of the whole thing amounts 
to less than 150 lb., and it can be packed into a recep
tacle the size of a lady's traveling basket. 

• •  e . ..  
Train Ferrie". 

279 
boats have been run through two winters and the in
tervening summer with entire success. The ice, unless 
over twenty inches thick, does not interfere with t.h�ir 
movements, and the ca.rs 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 i8 
no ice. 

.. It seems as if the experience we have gained in 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 t.rains 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 lakes for 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 frum 
any part of Great Britain to the Continent, and eventu
ally to all of Asia and Mrica, without change of cars 
or break of bulk." 

• • • • •  
The Tannin of Tea. 

A. Hilger and Fr. Tretzel have studied the chemical 
characters of this constituent of tea, in regard to which 
very discordant accounts have been given by various 
authorities. In order to obtain a pure product, green 
tea was operated upon by first extracting with boiling 
water, evaporating the clear liquor to the consistence 
of a thin sirup, and then shaking with acetic ether 
which had been digested with magnesia. The ethereal 
solution containing tannin, together with chlorophyl 
and products 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 a",h. 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 
solut ion a precipitate. Elementary analysis and the 
behavior of the acetyl compound of this tannin show 
that it has the composition and general characters of 
an anhydride of digallic acid, and not those of a gluco
side. By long continued action of dilute sulph uric 
acid, the tannin of tea is converted into gallic acid and 
a phlobaphen.-Forsch. Ber. u. Lebensmittel, 1893, 
p. 40. 

• • • • •  

Water Drinking In Typhoid Fever. 

In the March number of the Revue de Medecine Dr. 
Hector 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. 
In order that the treatment may be efficacious, the 
patient should drink at l east from five to six q uarts 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 

. •  The people of this country," says the New York a progressive lowering of the fever, disappearance of 
Mail and Ewpress, " have for some time been familiar the dryness of the tongue and mouth and pronounced with car ferries which transport whole trains across sedation of all the alarming nervous, circulatory, and rivers or estuaries so broad and deep that the traffic renal phenomena. doel:! not justify the expense necessary for bridging These results are due to the oxidation of toxines them. In New York Harbor this service has been ex· and refuse material, which are rendered soluble and tended, and b.oth passenger and freight trains are reg- eliminated. The oxidation is shown by the formation ularly transported by b.oat the length of the East River of great quantities of urea, and the elimination takes and across the Hudson, making a railroad connection place by the skin and kidneys in the form of profuse between New England and the Atlal!tic coast t.o the sweating and abundant diuresis. This diuresis resouth of us witho'ut change of cars or break of bulk. establishes the integrity of the renal filter, and that " The same service was inaugurated \by the Central results in the rapid disappearance of albuminuria. Pacific at the Straits of CarquineZ; where the ferry This meth.od .of treatment has n.o n.otable influence .on steamer Solano carries twenty-four passenger cars or the course or the duration of the disease. No unf.ort!�igbt �eight cars, with th.e locom.oth:e, acr.o� 

h 
a pleasant conseq�ences have been .observed t.o res�lt straIt ill WhICh the current attaIns a velOCIty of elg t I from the treatment either during the fever during miles per hour,. embarking and landing it.s train �n convalescence, or �fter recovery. The tr�atlllent, about fifteen .mmutes. The New York, PhIl�del�hla which is very acceptable to the patient, is easily car& Norfolk RaIlroad has for about ten years mamtamed ried out even in cases in which the nervous disturba car ferry between Cape Charles and Norfolk, Va., a ances a;e very decided. -,New York Medical Journal. distance of thirty-six mileI:'. There is also a car ferry 

at the Straits of Mackinac, which, by the aid of screws . . . , . 

in the bow and stern, maintains regular trips through Dangers of Celluloid. 

the heavy ice at the foot of Lake Michigan. All of the A clergyman writing to the London Standard corn· 
above mentioned ferries, except that between Cape m!mts upon the -dangers of the highly e-lazed washable 
Charles and Norfolk, are on sheltered routes, and are celluloid collars which hive ·come into such general 
not exposed to rough weather. use of lat.,.. In the paJ;.t1tmlar case mentiond by the 

" The Toledo, Ann Arbor & Northern Michigan clergyman, a boy's collar became ignited by a Fpark, 
Railroad 

.
Company, however, has inaug�rated a lin� of I an� b.urnin/f �ith the almo�t explosive vi?lence ?h.arac. 

ice-breakmg car ferryboats to run suty-five mIles terlstlC of dI-mtro-cellulose III the open aIr, so InJured 
between Kewaunee, Wis., and Frankfort, Mich. These the lad that he soon died. 
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KANUFACTlmE OF BOOK 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 a.nd 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 

[MAY 5, 1894. 
soda water dealers. The pots are then taken and The Late Dr. BrowD-S�narc1. 

rinsed out with water to take the sirup off the candy, Mrs. Crawford, the Paris correspondent of the Lon· 
and then taken to the draining room, whElre they are don Daily News, gives a very interesting biographical 
placed bottom up in an inclined position, one against notice of the eminent savant, whom she knew person
another, in a trough, and left to drain about one day ally, and who told her that his father, one Brown, was a 
in a temperature of about 70 degrees, which dries and native of Galway, and entered the American naval ser
also gives the candy a glossy appearance. vice in 1812. He was engaged against the,English in dif-

For yellow rock candy the liquid is colored with ferent actions, and sent to the Mauritius, where he fell 
burned sugar. About eighty pounds of sugar and in love with a French girl named Bequard, whose father 
three gallons of water is mixed together and placed was a planter. A few weeks after Brown's marriage he 
in a shallow circular copper pan about three feet in was directed to return to the United States, but was 
diameter and placed over a hot fire, where, by boiling attacked by pirates within sight of the father-in-Iaw's 
and constant stirring, it is allowed to get thick, black, mountain villa, and his ship captured. He probably 
and burned. When properly burned, it is taken out walked the plank, as he was never more heard of. Dr. 
and placed in a tub and diluted with water. It is Brown-Sequard was a posthumous child, and was born 
then run through fine brass sieves, and is ready for in 1818. He was brought up in his native isle, and ac
use. An intense smoke issues from the burning sugar, quired there his Creole gracefulness of manner. Dr. 
causing the attendants to wear retlpirators. The red Sequard's second wife was a Mrs. Doherty, t.he 

rock candy is colored with No. 40 daughter of a rich English wholesale tea merchant, 
carmine. After draining, the con- who lived at Dulwich. Both wives had good fortunes, 
tents of the pots are knocked out in which he had a life estate. They were devoted to [I \ I I>==
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rorm, being about two feet 
in diameter across the top, 
and taperiug down to one 
foot at the bottom. The 
sides of each pot are per
forated with small holes, 
ranging from one-half inch 
to one inch apart ; through 
these holes a pieee 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 
top with the boiling sirup, 
which holds about five gal
lons and of forty pounds 
weight, and carried away 

THE MANUFACTURE OF ROCK CANDY. 

by two attendants to what is called the hot house. square. This is done by an attendant turning the pot 
This hot house is made entirely of brick, and is about upside down and whacking the sides with wooden 
fourteen feet square and about one foot in thickness, mallets, causing the candy to fall down into a heap. 
each side being fitted up with shelves made �heaVy The strings are then separated from each other and 
planking. Underneath these Shelves,

. 
att.ache '��e weighed out and packed into from five to forty pound 

side walls, are a number of t�o..:iJ;l����m ipes, boxes. Twenty-one hands turn out about 182;324 
which, when turned on, turni�{;�e'fiuired heat. pounds of rock candy and 106,359 gallons of rock candy 
The attenjllctn�jl pUt,ee t�eated pots sid��Side '. sirup yearly, The material is sold principally to con
these ��es, where they are left for twtfilt three days tioners, liquor dealers, and grocers. The wholesale 
in a temperature of ab� 160 degrees, the heat of ' price per thousand pounds for rock candY is 7'44 cents 
which cau'!leS'the best part of the sugar to crystallize per pound. The sketches were taken from the plant 
onto the strings. Arter the expiration of three days, , the Tournade Palisade Manufacturing Company, 
crust of crystallized. sugar

. 
is for.me� the top of ea�h West Hoboken, N. J. 

pot of about one-elghth mch m t�kness_ The m- • , . ,  • 

professional drudgery to devote himself to professorial 
duties. The second wife worked herself to death mak
ing records of his experiments, taking photograpbs, 
and helping in many other ways in his laboratory. He 
was so 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 had no kind of training for the 
tasks she undertook before she married him, and broke 
herself in by dint of application. 

Dr. Brown-Sequard was eloquent and interesting as 
a professor and in conversation. He carried his hearers 
on and away, and though his memory was stored with 
technical term!', 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 See was quite against it. Charcot 
finally came to the conclusion that distilled water 
would be just as stimulating as " Sequardine." Dr. 
Brown-Sequard's special practice W!1S in the treatment 
of nervous diseases, in which he frequently operated 
cures that seemed marvelous. 

terior sidlils .�d bot!<?.�soiPave a cryil'kl.).lized coating A New COIoet. 
of about one �tf

.
,
. 

while th�erior part remains in a . A <Y;!,ble message from the European Union of As
liquid form. :��t!9ts are t��taken o� of the ho rt'NI�rs announces the discovery of a faint comet, 
house, the plaste • cralfd oil" and tlt��y.s.tallized discovered by Mr. W. F. Denning, of Bristol, England, 
liquid poured off in a tub, where it" h; re�ed and I the following being the discovery position : March 
filtered and run into barrels, to be sold to liquol: and , 26.396 Gr. M. T. B.A. Dh. 55m. Decl. +82° 15'. 
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A CARPENTER'S MAKESHIFT. 

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 or�er 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 illustrated. Not having a suitable 
vise at hand, he inserted his saw back downward in a 

AN EXTEMPORIZED SAW VISE. 

foremast head, and salutes were fired. AU the ship
ping in the harbor was decorated with flags in honor 
of the Arctic explorers. A large fleet of small boats es
cor:ted the Ragnvold Jarl out of the harbor. 

-----------.. �-.,-----------

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 l'etranger et des Colonies et Exploration Gazette 
Geographique, 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 Europeaus. 

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 tra¥erse 
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 

kerf in the timber on which he was working, and pro- with the bark of trees and skins. The Azimbas are 
ceeded to file his saw at! though it were held in the a tribe with numerous branches, which are armed 
most approved manner. with bows and arrows, and their hair is adorned with 

feathers of many colors. • .  e, • 
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 run direct 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 
then have a speed of one hundred revolutions a minute, 
and will punch 3�·inch holes through ;J4'-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 5O-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 a t th� Carnegie 
works. It weighi!l thirty-five tons, and occupies a floor 
space of 4 X 12 feet. The pressure obtained in the 
m a c h i n e  is 
about 400 tons. 

A DISPATCH 
from Aalesund, 
Norway, April 
24, says the Am
erican N o r  t h 
P o l a r  expedi
tion under the 
c o m m a n d of 
Mr. W a  1 t e  r 
WeUman sailed 
to-day for the 
island of Spitz
bergen on the 
steamer Ra.wl
voId J arl. . The 
A m e r i c a n  al
uminum boats 
which the expe
dition c a r r i es 
were g r e a t l y  
admired h e r  e 
for their beau
ty, s t r e n g t h  
a n d .  lightness. 
As the steamer 
left the q u a  y 
the stars a n d  
s t r i p  e s were 
hoisted at the 

The natural resources of the country are undoubt
edly great. Gold and other precious metals, coal, 
copper, and especially iron, are abundant. India 
rubber, gUms, 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 thrilli� accounts of episodes of the 
e�itiori. ... For two aIid a lmlf months he and a part 
of his men were separated from tile others and held pris
oners in a region devastated by famine and the incur
sions of a hostile tribe, by thp swollen rivers, which 
from sometime dry fords were changed into impassa
ble torrents. 

The party lived entirely upon game, but sWfered 
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. 

. ,  .. . 

THE tide tables for the Atlantic coast of the United 
States, together with 207 stations on the Atlantic coast 
of British �erica, for the year 1895, published by the 
U. S. 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 office at 
Washlngton. Price, 25 cents. 

A LARGE PUNCHIBG IIACHINB. 
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A METHOD OF AND APPARATUS FOR AIlALGAIlATING 
ORES. 

The freeing and amalgamating of gold or silver, 
either from free milling or base ores, by this method, 
is 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 (box 9�. 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 
ta:�k is charged is kept stirred by an agitator, con· 

<Q��;::,.s..\., 
EDWARDS' ORE AMALGAMATING APPARATUS. 

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
neGted 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 �ethod 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 oft' as gas, hydroxide of iron being held in solutiorl 
in the water. By this method the loss due to thl' 
flowering of the quicksilver is avoided, and the forma
tion of calomel or other quicksilver salt is prevented. 

.. ... . 
Another 1lI1l!18l"8lppl Bridge. 

Mr. Huntington, president of the Southern Pacific 
Railroad, h a s  
signed a con
tract with the 
P h w n i xv il le 
B r i d g e  Com
pany f o r  thfl 
construction of 
a bridge f o r  
the company's 
line over the 
M i s s i s s i p p i  
n e a r  N e w  
Orleans. T h e  
bridge, which 
will cost five 
million dollars, 
w i  1 1  b e  t e.n 
thousand five 
hundred f e e  t 
long, w i t h � 
double ·  track. 
It will be buil� 
on the canti
l e v e  r princi
ple. The ob
ject of its con
atruction is to 
gj, ve the South
e;j Pacific an 
a 1 1 - r a i I en
trance i n  t 0 
New Orleans. 



Icebergll In the Sou thern 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 
account.'! from the masters of nearly 200 ships sailing 
during the last year and a half, in which they report 

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. 

Large Scale Photographic MaplI of' the Moon. 

In 1890 Dr. Langley sent out a circular relative to 
the making 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 

having met with ice, ice floes and icebergs extend- We illustrate a new rock drill operated by electricity, 

I 
moon, as c

.

rater pits, are better seen in enlargements 
ing over an area of apparently several millions of which seems to embody all the desirable points found than in any other way. An atlas on the scale of 3 
square miles, say from 40° to 60· south latitude and in other drills, besides possessing the advantage of feet to the diameter of the moon would be the 
from .158° west longitude to 50° east longitude. The having greater portability on account of the use of best for ordinary use, while one with a diameter of 10 
icebergs· were of astonishing dimensions, some not electric cables in lieu of pipe or hose. feet would be on the largest scale, which presents a 
higher than the sea level, others rising to a height of This machine, as will be seen by reference to the en- distinct advantage. " It is hoped," says Prof. E. S. 
1,500 feet, and in bulk from 1,000 feet square to 25 graving, is very compact. It is arranged to deliver Holden, " that the 3 foot and 10 foot atlases will be 
miles or more square. Many of the ships were ex- blows upon the drill rod in much the same manner as made in the near future. At any rate, the scientific 
posed to great danger. Some of them, indeed, col- hand drills are operated by means of hammer; but in problem is now solved, and only the financial one re
lided with icebergs and were lost ; others were greatly this case the motive power never tires. The hammer mains." 
damaged from the same cause. Ships would be sail-

. 
is operated by means of armatures or plungers drawn 

ing along, and being overtaken by a fog, would run alternately i.nto two oppositely arranged solenoids. 
into the bergs. Sometimes great bergs would be seen The frame which carries the hammer is mounted upon 
to capsize and the under part then became the top, a guide frame attached to the casing of the solenoid. 
appearing to be covered with earth and rocks, so that The machine is adjustable, so that the drill can be ope
they looked like dry land. We will cite paI'ticulars of rated either vertically or horizontally, or at any desired 
a single example of many equally narrow escapes : angle. The drill holder, which is carried by the ad-

After a voyage extending over 11 months, the full- justable frame, is arranged to rotate, and is furnished 
rigged ship Wellington, Captain E. B. Broomhead, with a ratchet acted on by a pawl reciprocated by 
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 i:1 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 great extent, 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, the repa,irs to which were at once commenced. 
This was in the month of July, and on September 5 the 
revolution broke out. Work was:at once stopped, 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 N ordenfelt 
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 
England. 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 a tug 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. 

.. .  � I .  
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 at oneend of the huge 
structure is distinctly heard at the other end. 

NEW ELECTRIC ROCK DRILL. 

means of the hammer-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 l.1low 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 this drill 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 mechanieti 
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. 

.1 •.. 
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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Improved HOllpltalll. 

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 
constrnction 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 ruiles 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 
for a 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 hest 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 

indispensa;ble 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 rafters and ceiling, and covered with " wood 

cement," or ' siniilar material. Opinions still vary as 

to the best flooring. Some still prefer wood, but Herr 

Boettger considers that a pavement of smooth concrete, 

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 s
'
uitable size, on which temporary structures can be 

erected 'at any time, either in winter or summer, in a 

few days, 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 OJ!' 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 sbuuld be carried as a message from 
plants of the Aame 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 inter blend 
their natures and combine their powers through the 
medium of a tiny dust-like particle of pollen. The 
seeds and plants derived from the union possess 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. Foxg]ove (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. C" 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, but raised 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 so desirous 
of brushing away is a volume containing more wonder
ful and more accurately recorded facts than any man I could w:-ite ? 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. 2 is sh.own this dust from 
fifteen different kinds of plants, and surely 'no one 
could, after familiarity, coufound them. Here is pollen 
from the lily (a), buttercup (b). hollyhock (c), en
chanters' nightshade (d), wild balsam apple (e), moun
tain laurel (I), b�sseUa (g), lark pine (ft), evening prim
rose (�'), chiccory (j), white pine (k), musk plant (1), bur 
cucumber lm), passion flower (n), and sco]ymus (0). 
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 forces in some 

Fig. 1. 

to carry it in an economical manner from plant to 
plant. The 'method chosen shows the perfecti6n 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 arQQ.nd them. This is seen in the 
cotton flower; Fig. 3. In this A is the pistil, B the 
stamens and C the ovary. Their production of pollen 
is also Jess, since the necessity to sow every inch of the 
country that perchance a few grains may strike the 

Fig. 4 

stigma or top of the pistil of a kindred p]ant is 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 po))en of the same blossom from 
reaching its stigma. These are in aU 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 cert.ainty .  the more enticing their 
forms, fragrance, and color. On any bright dayof the 
summer months in ,the forest, on the prairie, or in the 
garden, bisects can be seen at work consummating these 

o 
Fig. 2. 

without a complete reversal of his body, This covers hi8 
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 �.ring 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 imlpection it will pe 
found that, as a rule, the part of the insect bearing the 
largest pollen load is the very part he finds it necessary 
to turn toward the stigma in honey-bearing flowers 
when he seeks their sweet product. In 1i1acs 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. is locked up in little boxes 
which the insect's touch opens. In some hinges and 
traps are devised so that the insect cannot enter the 
flower without throwing the ponen 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 aU our pretty 
flowers sprang. They occasional1y display beautiful 
colors when the vitality of a part is low, �lld h8ney 
and odor frequently can be found upon them. These 
were evidently the starting points for selection to lV8rk 
upon in leading up to 1i1ies, 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. 
DuU yeUow flowers are evidently obnoxious to beetles, 
for we find that they almost e:1tirely avoid them. Dull 
purple seems to be the choice color of ti.le host of minute 
insects that swarm around marshes, the margins of lakes 
and wet places generally. White is the favorite color 
of night-flying moths. Butterflies and bees choose 
brilliant reds, pinks, blues and violets. By actuaUy 
counting the number of iI!sects 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. 3. 

other direction. In the struggle for life those sur- unions. Butterflies and moths, bees and humming sixty miles. A line of steel piping to the hills above 
vived best that were able to get the largest number of birds lingering around a bed of flowers are doing more Duluth will be laid, where a reservoir is to be built, 
healthy representatives with a minimum of such ex- than enjoying themselves with the fragrance and sip- whence, under a 600 foot head of power, electricity will 
penditure. Every plant that gained some contrivance ping the honey from the nectaries. The apparently be generated and distributed Water will also be fur- ' 
to save its pollen from Joss became the parent of more trivial act of one of these in seeking food is fraught nished for fire protection, and, if wanted, for drinking 
vigorous offspring. Little changes that aided but with changes of great importance to the floral world. purposes. This project is said to be we)) matured, hail 
slightly were multiplied through successive genera- They carry upon their bodies supplies of pollen which the consent of the war department, contro1ling the 
tions until great changes were the result. Plants oc- are borne from plant to plant. If you 'watch a bee as ri ver, and also of the saw mining interests at Cloquet. ' 
cupyingpositions that caused unusual strain upon their he forces his way down the honey-bearing gland of a .  It is stated that the money needed lor the project, 
structures were those that such �avings and the con- f1eu'r de luce (iris), Fig. 4. you will observe how he II some $3, 500,000, is secured. A large share of the Fond 
sequent reserve force benefited most, But this saving rubs his pollen-covered back against the stigma, A, on du Lac reservation, which is, however, valueless for 
of pollen introduced a necessity for some contrivance entering, but on finishing his repast he cannot return timber or agricultural purposes, will be flooded 
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Itit.tifit �merita •• 
UCDTL Y PATEITED IlIVElITIOllB. I pot of a range, stove, or heater. It may rest upon the 

Bnclneerluc. 
bottom of the ash plt .ft! the stove, and be entirely re
moved In a quick and convenient manner. This aoxlli-

ROTARY ENGINE. -George W. Morth- ary 1Ire pot has two grates, one or both of which may be 
land, Lead, South Dakota. In the cyHuder of this eu- removed, one of the grates being at the lower portion 
gine is a wheel secured upon the main driving shaft, the of the 1Ire pot and constituting Its bottom and the other 
wheel having two pain! of oppositely smmged spring- being between the bottom and the top, fuus providing 
pressediiistons, sliding In radial recesses, while on op- for the use of a greater or less · amouut of fuel One or 
posits e1des of the cyHuder are abutments, with curved both of the grates has a rake attachment. 
sides, to permit the pistons to pass over them, the mid- VAL H Ch • t h dIe portions of the abutments belug in frictional contact VE FOR: YDRANTS.- . rIS Op er 
with the periphery of the Wheel. The abutmeuts are H. Watson, Rivennde, Cal. This invention relates to 
provided with ports for the live and exhaust steam, and v.alves used in connection with a measuring box for Ir
tile arrangement is such that the steam always acts on ngatlng purposes, and provides improvements whereby 
two oppositely arranged pistons at the Same time, all the dow of the water from the supply to the box can be 
dead ceuter positions being avoided. conveniently reguiated according to the amount of water 

required for a certBin purpoee. 
CUPOLA FuRNACE.-James Blakeney, • 

Spnngfteld, Ohio. This furnace has radial tuyere open- N U T LocK. - FredrIck B. Wallace, 
lugs which gradually increase lu width from the inside to Orion, Mlch. The nut Is perforated at one side of its 
the outside, and whosebottomsareobtuse angled,whereby threaded hole, aceording to this improvement, and 
the air blast CI1\l readily pass to the center of the furnace channeled transversely on one face, while an independent 
from all the points of the wall, while the molten metal is locking block is perforated and threaded to conform 
prevented from ftlling up the tuyeres. III the bottom plate with the bolt hole in the nut and seated in the channel. 

of the tuyere are also formed transverse pockelB leadinit A tilting pin fast in the block is dtted loosely iu the side 
to � in the bottom of a surrounding air chamber perforation of the nut and projects beyond Its inner face. 
formed by the enlarged part of the shell for the stack, The nut and bolt are thus locked without injury -to the 
a pipe connected with the air blast dischIIr�g into this � of either, permitting reuse an indeiin1te number 
chamber. of times. 

FURNACE. - Augustus L. Engelbach SULKY.-Gilbert J. Loomis, WestfieJd, 
and Sidney E. Bretherton, Leadville, Col. This Is an Mass. This invention provides means whereby the body 
improvement on a former patented Invention of the same of the Bniky may be raised and lowered upon the wheel 
Invento� designed to prevent the Incrusting of the settler supports, enabHug the vehicle to be used with eqnal 
by the �lteri products, and providing for the ready facility with a large or small animal. The inventiQn also 
moving of the settler to or from the heater, if incrue- provides for the employment of pneumatic wheels, and 
tatlon shouid take place. The settler is formed of a cast provides an amwhment which will ejfectually prevent 
llon box Hued with ftre clay aud provided on its outer the Bniky from being upset In a rearwardiy direction. . 
side at the comers with slotted lugs and a wheeled frame BRIDLE. -James R. McLeod, Calgary, 
into which the settler tits, there being vertical corner Canada. This is a harneM bridle comprising the usnal 

uprights with pivoted bolts to swing into the slots of the bit and a continuous cord having its free ends ammged 
lugs. to form the reins, the cord extendiug loosely through the 

GRATE. -James W. Smith, Moscow, bit rings, eroseing beneath the jaws of the horse, erose

Ky. This invention consists of a grate head in sections, ing agaIn above the top of the head, extending down

each section having soUd ends and longitudinal bars In- w� to form the check pieces of the bridie, connecting 

te£rsl With the'ends 'eachtbarlhavlnginlts top a deep lon- WIth the bit rings, returning upon themselves and merg
gitudinal groo�e fo;U,e paseageof air. The construction Ing In a roop adapted tc;> form a noseband and overdraw 
is. designed to permit also a ready entrance of air between and connect with the bit rings. This brldie may be used 
the grates to penetrate the fuel In ail Its parts, and to I to render a horse easily manageable with any form of 
heat air which will travel at considerable velocity throngh bit. 
the boiler dues. CLEVIS.-S. E. Bricker, 'Arco, Idaho. 

HYDRAULIC ELEVATOR. - Charles J. This clevis consists of two members havtng nearly elr
Dudiey, Mobile. Ala. This is an elevator of simple and cniar hooks curved in opposite directions and lying side 
durable construction, and is provided with novel ar- by side, the inner end of one member being provided 
rarigemeuts to vary its HftIng power according to the with a keyhole slot, and a pin or bolt pivoted to one 
load of the cage, the varying device being controlled by member and provided with a radial flange beInIt adapted 
the operator In cIIarge of the cage. to enter the key hole slot of the other member. In prac-

tical operation the clevis works substantially like an or
dinary clevis made of a single piece, while the parts may 

Railway A.ppl1ance •• 
E LE C T RI C  R A I L W A Y  SYSTEM-

Charles D. Tisdale, Boston, Mass. According to this 
system bOth ralls. or one rail and an auxiliary condv,coor, 
may 1:M, used for conveying the current for drlvtn'g the 
cars. The car truck is provided with three or moreinsu
lated car. wheels, and furnished with one or more auxill
ary wheels for taklIut the current from one of the rails 
or conductors and returnlng it to the other rail. It is de
signed with this Improvement to avoid the necessity of 
uaIng a trolley wire, main conductors being provided on 
the ground level, and so arranged as to be free from 
danger by being croMed 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, 
so lIB to compensate for the stretching of the wires 
and their varying lengths under temperature changes. 
The construction is very simple and inexpensive, and the 
parts are so ammged that they cannot wen get out of 
of<ler, while, if either of the operating wires breaks, 
the semaphore arm will swing to the position of dan
ger. 

FENDER FOR TRAM CARB.-Frankly B. 
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 brooght down in 0pera.
tive position between the ralJs, preventing a person or 
obstruction from psiWng beneath . the wheels. To the 
fender are connected spring-oontrolled plungers having 
Hmited sHding movement In bearings on the vehicle 
frame, and the improvement may be applied to auy car 
without anylnterfertng with the usual mechanism on the 
car bottom. It does n� add to the length of the car, ena
bling the cars to be storedln as small a space lIB previously. 

be easily separated and as easily locked, so that the 
clevis may be readily connected with any hauilug ' or 
other device. 

HooK.-David W. Holden, Ga.rdiner, 
Oregon. This hook is mote esp.dally a:e�' tor uBe . 
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 shan!;: is 
provided with a locking link to engage the hook pivoted 
on the shank, the latter having on the inside at the pivot 
end a projection to limit the Inward swinging motion of 
the hook and protect the pivot. 

LIGHT DEFLKCTOR.-Dexter E. Haw
kins, North Attleborough, Mass. This is a device to con
centrate the light of a lamp or gas Ilame, and direct the 
rays upon the page of a book or on any object of work. 
In vertical members carried by a suitable base is a lens
carrying frame tltted to sHde, 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 
incHnation by simply tornIng it upon its pivot. The de
vice is very simple and inexpensive, and will not inter
fere with the stand or pedestal of a lamp In connection 
with which it may be used. 

W A L L  D E  S K. - Joseph F. Figgins, 
washington, D. C. A case or cabinet to be BUBpended 
from the wall or snp�pn legs has been provided by 
this Inventor, the case having notched sides and a 
rounded lower piece, a vertically folding lid with pro
jecting strips, and rigid strips on the side of the case, 
while hinges connect the side and lid strips. When the 
lid is lowered a desk for writing purposes is afforded, the 
construction being very neat, simple and compact, and 
the connection between the desk and the lid is such that 
a rigid support Is attsined without the use of chains, legs, 
or supporting arms. 

WASTE PAPER BASKET.-EdwllJ'd L. 
1''II.cellaneon.. Weston, Washington, D. C. This basket is composed of 

upright strips curved at their ends to form feet and 
ROAD WORKER AND BCRAPER.-Otis headings, rows of connecting strips in pain! enclrcllng 

W. Stearns,- Johuson, Vt. This Isa machine with which the hasket, which is designed to be ornamented by 
the road may be scm pedand rolled at the same time, the running ribbons around and through the strips, to give it 
scraper being adjustable beneath the body of the ma- a very ornamental appearance. 
chine in such manner as to cArry the material removed 
from the rolid in dlrection of the front of the machine, ANIMAL TRAP.-Frank J. Bragunier, 
or more or lees in directlon of either of Its sides. The Topeka, Kansas. This is a simple trap adapted to catch 
scraper may be raised and lowered. quickly and conve- small game alive, and when once set and baited will 
nientl,., and shifted to stand at any desired engle later- operate many times without resetting. A tripping plat
ally beneath the body of the machine. The machine is form is located in a balt box, at one side of which is a 

designed to be simple, durable, and inexpensive In cage, a swinging door being in the passage, while a 
construction, and· eqnally well adapted-for work In sum- spring-revolved shaft In the bait box has arms designed 
mer and winter. to strike the animal and throw him through the opening 

into the cage. 
N OTB • ...{JOpies of any of the above patents will be 

fumished by Muon & Co., for 25 cents each. Please 
send name of the pateutee, title of invention, and date 
of this paper. 

OW BOOKS AIm PUBLICA'rIOllB. 

present aspect. It is fuily Dlustrated, butits want of an 
index is espedal1y to be dsplored, as it wouid have added 
very greatly to its valne and utlHty. 

DIE PHOTOGRAPHIE IN NATURLICHEN 
FARBEN. Mit besonderer Barnck
sichtigung des Lippmann'schen Ver
fshreDS. BY' Eduard Valenta. 
Halle a. S.: Wilhelm Knapp. 1894-
20 test figures. Pp. 82. 

This book forms the second number of the Encyclo
pedia of Photography, and treats In a very exhaustive 
manner on photographing in nataral colors, with special 
·reference to G. lippmann's process. ( . 
How TO THINK IN SPANISH. By Charles 

F. Kro�h, A.M., Professor of , Lan
guages III the Stevens Institute of 
Technology, Hoboken, N. J. Pub
lished by the author. 

As in the author's books on French and German, the 
aim of " How to Think In Spanish .. is to teach the lan
guage of everyday Hfe by direct association of complete 
idiomatic sentences with the student's actions, so as to 
estabHsh the habit of �pealrlng Spanish without ftrst con
ceiving the thought In English. Then, by a series of In
stantaneous mental processes, the student 18 taught to 
vary these sentences as a native does by substltutlous 
and additions, so that he will acquire a real command of 
the language and not merely the abUity to parrot a few 
sentences. The anthor has made an independent study 
of what he calls the " mechanism" of these langnages 
and has given ade!Iuate practice In every grammatical 
di1liculty. 

We are in receipt of the thirteenth part 
of that handsome and lavishiy Dlustrated quarto, " The 
Book of the FaIr," pubHshed by the Bancroft Company, 
of Chicago. The completed wOIk will consist of twenty
dve parts, two being iBBUed monthly, at the price of $1 II 
part. 
READINGS FROM THE BOOK OF NATURE. 

By Simeon Mills. Chicago : Charles 
H. Kerr & Company. 1893. Pp. 181. 
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BICYCLE CRANK.-Ferdinand F. Ide, 
Peoria. DI. According to this a curved crank of spring 
Illaterial attac;hed to the pedal shaft and under ordinary 
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easily up hilL . The CJ1mk is designed to respond quickly 
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WOOLEN SPINNING_ By Charles Vick- examples of Modern Architectural Construction and 
erman_ London and New York : allied subjects. 
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horse power, for all power purposes. The Olin Gas En
gine Co., 222 Chicago Street, BulI'alo, N. Y. 

Patent for Sale-Stall for comfort lIud cleanltueM of 
milk cattle. Agents wanted at liO per cent OommIasion. M. Schembri, 396 Van Boren St., St. Paul, Mlnn. 

Tbe best book for electricianS and beginners In elec
tricity is "  Experimental Sclenoe,"by Goo. M. HopklnB. 
By maiL ,, ; MUDD & Co •• publlsbers, iI61 Broadway, N. Y. 

Wanted-A �lIde valve engine of aboot � H. P. Must 
be In tlrst class condition. Addrells. giving maker's 
name. date, and full particulars. also location, J. B. J.y 
care this office. 

Competent persons wbo demre Iljlencles for a new 
popular book. of ready sale, with handsome protlt. may 
apply to Muon & Co., ScIentifiC American 01IIce, lI6l 
Broadway, New York. 

IF"Send for new and complete catalogue of ScientifiC 
and otber BOOD for sale by Muon & Co .. 361 Broadway� 
New York. Free on allllllnation. 

HINTS TO CORRESPONDENTS. 

NaJDe. and A.ddren mllSt accompany all letters, 
or.no atteutioD will be paid thereto. -This. is for our· . 
information and not for publication. 

Reference. to former articles or answers shouid 
give date of paper and page or number of question. 

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

Bnyer. wishing to pnrebase any article not advertised in our columns Will be fnmished with addre8ses of 
houses manufacturing or carrying the llIIUle. 

Special Written InforJDatlon ou matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

SclentUic A.merlcan Snpplement. referred 
to may be had at the office. Plice 10 cents each. 

Books referred to promptly supplled on receipt ilf 
price. 

Mineral. sent tor examination shouid be distlnctiy 
marked or labeled. 

(5989) L. B. asks (1) for ·directions fol' 
putting ou shellac or vamish over rosewood stalu SO as to 
make It shine and give it a high poHsh. Wouid it be 
preferable to use the best vamish or shellac, and state 
how I shall proceed to put it on cherry wood so as to 
give it a glossY and poHshed like appearance Y Alsll 
how shall it be rubbed or shinedY A. First till the r0se
wood, using the following tiller: LInseed 011, 1  quart ; 
spirits of turpentine, � pint ; Hme, the size of a baI!e 
ball, broken ftne. Let the IDixture shnmer on a stove, 
covered over, for two or three hours, then strain throngh 
a coarse cloth. It is to remam on twenty-four hours, 
then rub oJ! with a woolen cloth and poHsh. Then varnish 
with the followlng : 

Sandarac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 oz. 
Elemi (genuiue) . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Anime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Camphor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � .. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  1 qt. 

Digest the gnms In the alcohol in a corked bottle, in a 
warm place. Have the wood smooth. No rubbing Is 
necel!B8ry; several dowiugcoats of the vamish should be 
given, sandpapering between. each with ftne sandpaper. 
.2. What voltage would a battery of two cells have, each 
having two zinc plates and three carbon ones, each � by 
2M, connected in series, and state the amperage Y Im
mersed in electropolon duid. A. 8 to 4 volts. The am
perage depends ou the resistance of the circuit. Ou 
short circuit they shonld give 6 or 8 amperes for a shorl 
time. 

(5990) O. C. P. says : I have several 
small pieces of glass which I wish to color. Can you 
give me formnlle by which I can give them durable 
colors Y A. The following is due to :Mr • .Arthur S. Huey, 
of MInneapolis : 1. Prepare the g\o1lIJ by thoronghly 
Wlll!hIng In soap and water and drying. Then dip in 
bath, made by beating up the whites of two eggs In 1� 
pounds or pint of water andtllterlng,and harur up todry. 
Dissolve the aniHue color in photographer's common col
lodion. Red or blue aniHne will form clear solutions, 
while the green solution will require filteriilg. Yelow 
aniHue forms a handsome color, but the surface of the 
glllB8 presents a frosted appearance after the application. 
Violet and purple colors may be obtaIned by combin
ing red and blue in di1fereut quantities. When the solR
tlon is ready, dip the prepared g\eBa buibs therein, hang 
up to dry, and tInally pIIBB a cunent throup the buib for 
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half an hour, that the heat thUB generated may harden 
the coating of the collodion, or place in a current of air. 
The preparation can easily be removed with alcohol or 
sulphuric ether, hut is not alIected hywater. Experience 
has Bilown that the best results are obtained by not nBine: 
too mnch aniline. Make the color light rather than deep, 
and apply two or three coate. These preparations may 
be need for coloring incandescent lamp bulbs. From 
the SCDCNTI1I'IO AxmuOAN Cyclopedia of Receipts, 
Notes and Queries. 

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

(5998) A. L., L'Epiphanie; P. Q., asks : 

(5991) F. E. B. writes : 1. In making 
telephone instruments, would J.ji an ounce of silk-covered 
No. 86 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 smalJ as poBSi
hie. The space between the lianges of the spools Bilonld 
be about J.ji inch, and the tIanges Bilould be J.ji inch 
wide. 8. Should " round 6 inches long bar magnete be 
magnetized the whole length or just the end ' A. Mag
netize the bars as much as possible. The magnetism 
wonld Bilow principally at the ends. 4. How can I harden 
them , They are tool steeL A. Harden ouly 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 hatteries BUfficiently magnetize them' 
A. Yes. 6. How many layers of what size wire Bilould 

Is it possible to boil water, bubbling as much as water in 
a kettle on a very hot stove, in an open veBBeI holding 
about 4 gallons, with steam at 50 pounds pressure ' I do 
not want steam being mixed Wlth said water. If there is 
any possibillty to do so, please inform me how to do it. 
A. Yas; you can boil the kettle over with steam at leBS than 
50 pounds preBSure. Use a lIat bottom kettle 14 inches 
diameter and any convenient height to hold the 4 gallons, 
say 8 or 10 inches. Make a lIat spiral coil of " inch cop
per pipe, using 14 feet of pipe, each coil separated eo as 
to allow of water cIrcnlation between the pipes; turn 
the ends Ull to clear the kettle and connect one end 
with the steam and theotherend to waste,with a valve to 
keep back thepreB8ure and drip away the water of con
densation. 

I use '  A. 10 or 12 layers of No. 18. 
(5992) R. P. J. asks : 1. In telephone 

systems is earth need to complete the circuit or is a re
turn wire necessary ' Why ' A. In quiet places free 
from induction, the earth may be need, hut where there 
is induction from adjacent lIues, a return wire is desira
ble, as the induction "currents are eqnal and opposite in 
the two wires, and therefore neutralize each other. 2. 
Is there any satisfactory method of placing more than 
one subscriber on a single Une leading from central, with
out making It pOBBible for all subscribers on that line to 
overhear conversation carried on hy any one on same 
line ' A. There are compHcated cut.out devices which 
will permit of calling up any person on a line without 
calling up others. You will find descriptions of these in 
works on the telephone. 

(5998) H. K. G. says : What can I put 
on drawing paper to make it transparent, eo I can nse it 
for tracing paper ' A. Dissolve a given quantity of cas
tor oil in 1, 2, or 3 volumes of absolute alcohol, according 
to the tbIcknese of the paper, and apply it hy means 
of a sponge. The alcohol evaporates in a few minntes and 
the tracing paper is dry and ready for immediBte nse. 
The drawing or tracing can be made either with lead 
pencll or Indlan ink, and the 011 removed from the paper 
hy Immersing it in absolnte alcohol, thns restoring ite 
original opacity. Thealcohol employed in removing the 
oll is lIreserved for dilutJngthe oll need in preparing the 
next Bileet. 

(5994) C. F. N_ writeEl : 1_ How many 
ounces of bichromate of potash will saturate a half gaI
lou of water ' How many lluld ounces of sulphuric acid 
Bilonld be added ' If the plates are 5 X 6 and close to
getlier in:ahalfgallonjar, how mnch resistance wilI the 
battery have llA. Tlie1Jll&llilty depends on4he tempera.. 
tare. For hattery add 1� parts by weight q1 potassium 
hlchromate in fine powder, 10 parts of water, and add 
slowly with coustant stirring 4J.ji parts hy weight of oll of 
yftrioL Use after cooling. The battery will have about 
one-tenth ohm resistance. 2. What horse power (ap
proximately) will simple electric motor develop with 8 
cells plunge hattery, plates 5X7' How many amperes of 
current should be sent through it to ohtain best resnlte 
with �atest power' What is the power' A. POBBibly 
one-lifth horse power at 6 or 7 amperes. 8. Could it 
be ron as a dyoamo with wronght iron lields ' Are they 
better than cast iron ' A. It would not work well as a 
dynamo. 4. Wonld a solid coppercommutatorbe better 
than one described ' What diameter Bilould it be ,  A: 
A regular copper bar commutator would be better than 
the one described. There is no special diameter-the 
smaller the better, if properly constructed. 

(5995) G. I. B. T., Peoria, Ill., asks 
what the weight ol a water tower and coritente are. The 
tower is twenty feet acroBB and one hundred and twenty 
feet tall. The 1irst live sections are of � inch steel, the 
second live sections are of % inch steel, the third live 
sections are of J.ji inch steel, and the last nine sections 
are of 11( inch steel, and ftlled with water within ten feet 
of top. A. The steel tower weighs 258 tons, including 
the bottom, if aleo of � inch plate; 110 feet of water 
height weighs 1082 tons; together 1840 net tons, or 4� 
tons per square loot of ite base. 

(5996) C. & T. ask : 1. Are growing 
1l0wers and plante in bedroom injurioUB to health of oc
cupante ' A. There is danger of their being so. It de
pends on the plants. 2. Do coal ashes poBSes. any value 
as a fertilizer ' If not, are same injuriQQl! to soll ' A. 
Little or none, except a mecbanical�ue in clay, as loos
ening and lightening the eoll. 8. How are roses propa
gated , A. They may be propagated by cuttings. We 
can supply Parson's " On the Rose, a Treatise on the 
Propagation, Culture and HIstory of the Rose," price 
$1 mailed. 

(5997) C. N., Ontario, asks information 
regarding best appliance to nse for elevating water in 
draining some low land_ I wish to elevate over dam 
from ditch. average lift about 00 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 buckete driven hy chains and 
sprocket wheels, or cylinder with rotatory spiraJ, be pre
ferable ' Please give plan of construction of what you 
deem best. What amount of power would be required 
to drive it r Would a gasoline engine answer the pur
pose '  Does a gasoline engine require attention after 
starting, or would it operate for several hours without at. 
tention ' A. ABBuming that you may have to lift 129,000 
cuhic feet of water 2 feet for clearance over the dam, you 
will need to lift 80 cubic feet per minute for 8 days of 
24 hours each, or 5 days of 15 hours each day. This is 
tl!lnai to 2.750 foot ponnde per minute. Allowing 50 per 
cent for friction and IOBB,will require � of a horsepower. 
In the application of a gasoline or petroleum engme for 
this work a much larger power will be required hy the 
c<lmmerclal rating of such engines. A bucket hreast 
wheel 5 feet diameter, 8 inches wide, with 15 huckets, 
shrouded on the sides, mnning in a one-fifth circle trough 

(5999) E. M. G.-Dr. L. 0_ Howard, Act
ing Entomologist, Dept. of Agriculture, says: The Insect 
you sent is the common bag worm (ThfJf'l.dopteryz ephe
fMnUfurmiB). It is in the egg state at prel!Elnt, the eggs 
being laid inside the cocoon from which the female moth 
has iBSned. The Jarva feeds protected in the bag, but 
may easily be destroyed hy spraying with Paris green or 
London purple 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 nse to prevent the nitric acid from 
eating fine lines away in photo zinc etching r or the great. 
est depth in quick work. A. Dnst with powdered 
dragon's blood and heat unttl the:etcblng ink and dragon's 
blood fnse. 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 York is 4� feet. Llverpool, OO 
feet 31 inches. London, 31 feet 10 inches. 

(6002) A. G. P. asks : 1. How many 
caustic potash hatteries of the large size described in 
" Experimental Science" will it take to run motor 641, 
and would they be a good kind of ha ttery to charge 
storage hatteries with, and how many will it take to 
charge 8 storage hatteries like those described in " Ex
perimental Science '" .A.. Ten or fifteen would run the 
motor. It would take twelv to charge 8 storage 
cells. 2. What is the voltage and amperage of hattery 
described in SODCNTDI'IO AxmuCAN, April 11, l885, page 
280, with tin cell 6 inches by 5 inches ' A. We have no 
exact l\gIne8. Allow 0'6 volt and � ohm internal re
sistance. 8. Is it a constant hattery, and is there any 
action in the cell when the clrcult is open ' A. It is con
stant and nnattacked on open circuit. 4. Should the 
zinc be amalgamated ' A. No. b_ How lone: will it last 
in constant nse '  A. It depende on the current taken 
from it. 

(6008) E. H. writes : :E want to build a 
small electrfeinotor of tbe Fromeni type, ill wbieh ar
matnresplacedround the circumference of a wheel are 
successively attracted hy an eJectro-DIl1gIlet. During the 
day I want to use the motor. I have a hattery (Fuller
Leclanche type) of 6 cells for an incandesCent lamp. I 
think an electro-magnet of high resistance would pre
vent the hattery from being exhausted 80 soon on the 
motor; if not, kindly give me the neceBBary instruction 
for this .kind of motor. A. A high resistance motor 
would save the hattery, hut might tend to reduce.the 
power. For electtic motorconstroction we referyou to 
our SUPPLBIENT, Nos. 641, 759, 761, 767, 788, 844, 865, and 
to " Electric Motor Construction for Amateurs," hy 
Parkhurst, price $1; Bottone's " Electro Motors," ·price 
75 cente mailed. Your hattery and motor should be 
adapted for each other. 

(6004) G. C. W_ asks : 1. Can an alter
nating current of electricity be taken from a sectional 
commutator ' A. Yas; hut at a disadvantage. 2. Can 
a continnous current be taken from a commutator, com
posed of rings on the armature Bilatt ' A. Yes; under 
proper conditions, not as dynamos are ordinarily wound. 
8_ Why in a dynamo is one wire from each of two seg
mente connected with one bar of the commutator ' A. 
AB a matter of mechanical convenience and to avoid 
sparking and to secure electrical balance. 4. Please ex
plain a Bilunt.wonnd dynamo. A. The ends of the lield 
wires are connected to the bmsbes, thUB bringing the lield 
and outer circuit in parallel." 

(6005) C. C. B. asks : 1. Can small dy
namo, say 75 light 16 candle power, direct current, which 
refuses to start with no visible reason why it Bilould not, 
be made to start by momentariJy short-circuiting across 
broBiles while at full speed, and why ' A. If series 
wonnd, this will tend to send a heavy current through 
the lield colls, and thns 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 circuit, and 
why ' A. This is done for street lighting ; it is bad 
practice in honse lighting, as it involves a dangerons 
potential. 8. Have telephone transmitters been made 
which operate hy the vibrations opening and closing a 
circuit around induction coll , A. The operation described 
is not adapted for telephoning, the variations are eo sud
den. 4. How is Edison carbon telephone made ' A. 
See our SUPPLBIlENT, No. 127. 5. Can .poolsforelectro
magnete be made of tin tube with braBB or copper heads 
and be as effective lIE! made of paper orrobber ' A, Yes. 

(6006) H. D. W. asks : Can sulphate of 
magnesium (l(gS0.) be decomposed Into magnesia (MgO) 
and sulphuricacid (H.SO.) by paBBing'superbeated steam 
over the anhydrons MgSO. ' How complete is the 
reaction and what conditions are most favorahle to it , 
A. At a high enongh heat the decomposition spoken of 
might be produced. 

(6007) F. D. H. writes : How may I re
ftll the tube of a barometer from which a part of the mer
cury was lost by the instrument failing' The tube is 
turned up at lower end, and has stopcock between bend 
and cistern. A. Yun will probahly have to boll or heat 
strongly the mercury. The operation Is a dI1I!cnIt one 
and lIhould ouly be undertaken by . an expert, lIE! there ls 
�t danger of breakiDg the tube. 

TO INVEJrTORS, 

INDEX OF INVENTIONS 
Por which Leller. PaCenc 01' the 

UnICed SCa,e. were Granted 

April 24, 1894, 
&NO BA.VH BBA.RING THA.'.I' DA.TB. 

[See note at end ot IIat about cople of these patent •• ] 

Alarm. See Blll'II:lar alarm. 
f;!.m;�� �i1l�'g;.ted· ',jiiCkB;' Hiiriie.ty·· &; 618,841 

Sale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618,001 
Armature tor <!ynamo-electrlc machine. or 

motors, T. H. HiCks . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  518.766 
Armor plate, manutaeture ot. A. A. Ackerman .... 618,1J(Il 
t�X:l� �i":y �t1��I!ndeiii::::::::::::.::: ��:� 
Bag or todder tie. G. c: Ditzler . . . . . . . . . . . . . . . . . . . .. .  518.8'l9 
Bale covering. C. E. Mallett . . . . . . . . . . . . . . . . . . . . . . . .. 618,� 

�� �!:"pl'.::;te'aei':O,.l���tylng. O. C. Frame .. b18,839 

�
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E
�k���.�. : : :: :: : ::::: ::.5is:6OO; m;;w 

Bells, protector tor electrlo or other. L. R. Lecel-lIer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 618.613 
=��=c:,rtac'\r.;�$.

e
l�r�ter:::::::: : : : : : : :  : :::: 2lt= 

Bicycle. C. H. CarT . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . .  618,'17'1 
Bicycle. F. Donglas. . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . ... . 618.691 
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Boat knee, A. J. Nlcker.on . . . . .. . . .. . . . . . . . . . . .. . . . .  518,6'1'1 
Boller. tlee Hot water boiler. Steam boiler. 
Boller furnace and smoke consumer, R. R. Tur-

ner. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .. .  618.870 
Boller or otber turnace. 8team. D. B. Morison . .... 618,162 
I�k

o
� ..::�

t
::�I�i-�t'::� .. oomi:ii,;aiion; ·U: V: 5l8,6lD 

Fltzbugb . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .  518.MIf 
Boot or .boe, Annenberg & Stahl . . . .. . . .. . . . . . . .. . .  618,5'19 
gg�

le
!l!'e lr:��n�g� "M.iii bOX," 'pspej.'liOi: 618,l'OO 

Bra�:E:.
r 
�!(iM�'e :::.:::t bo� 

Brake. See Veblcle brake. 
Brake mechanl.m. slack adjustlllll device tor. M. 

J. G.Grler . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. 
B����b�:.bA�����h�:.����:: ::::::::: 
Brlckmachln'!>,.repress, D. Brown . . . .  " . . . . . . . . . . ... . 
Brl

w,
. F. H . .!:1!j\f.ler . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  . . 

B:!:g. ¥t. W�� . .  : .�����.: .... :::::: .
.
.
. :.:.::::.: .. : .. : .. : '.:: 

Bnn�. Kragen . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . .. . 
I�er. a\d'::'B:�;J'��;; iiijector ·tiimier. ·va.: 

por burner. 
Butter worker D. J. Davl. " . . . . . . . . . . . . . . . . . . . . . . .  _. 
Button. cnJf, J. A. Flomertelt . . . . . . . . . . . . . . . . . . . . .  . .  
Button setting macblne. A. G. Wilkins . . . . . . . . . . .. Ii 
Buttoner. ohoe. D. H. Muir . . . . . . . . . . . . . . . . . . . . . . . . .  6 CalCOI� sYBlemh electrical, H. Hollerltb . . ..... 6 8:n��d c:ft��nSI�:�p1"r::'ii'i:: B. W_ Mortoot 618.124. 
Z==���h�� 

M
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Ou-coupllDg. D. L. Bam"" . . . .. . . .. . . . . . . . . . . .. . . ... .  618,8'IS 
Car coupling. C. Blckmeler . . . . . . . . . . . . . . . . . . . . . . . . . .  618,910 
Car coupling, J. Cocbran; Jr . . . . . . . . . . . . . . . . . . . . . . . . .  618,832 8: :;g::llg:: �: t."�I�ea:::::::::::::::::::::: ��:�� 
Car coupling. S. T. Smltb . . . . . . . . . . . . . . . . . . . .. . . . . . . .  618;631 8� r.:�g���C.';;.�b�,t::.

e
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Car fender, safetl.' A. W. Stlefe1. . . . . . . . . . . . . . . .... .  618.'196 8: =r�
s
:�:�:�

.
:: r>::onr.\)L:::::: ·::::::::::: 21�:rsll 8:·��yf::A':r�S.C.A.RB�:�I.� ... :.::::.:.::: .. ::: i�� 

Car wheel IIrIndlng macblne. W. P. Barclay. . . . . . .  618,00 
Carding macblnes, etc.. coller tor H. McDermott 618.6'16 CarrIage to", 1!l. A. SommertrneCiite . . . . . . . . . . ...... 518.7(6 
Case. See _II' case. Letter case. cash regl.ter. H. M. Neer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,E9'.l 
8I!�mfe'!I

����!rr�' �lfnrn�Bti=: . . . .  · . .  618,646 

8t�0���
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tdt� sN�t-ai.8i; J: ii: 618.6" 
Pecbt . . .  . . . .  . . . . . .  .. . .  . .  . .  . .  . . .  . .  . .  . . . . . . . . . . . . . . . .  618,626 

Chute regulator. coal. J. F. SChmadeke . . . . . . . . . . . .  618,6M 

81:;r.:::Egr::lrr.cr.Ir., ���::::·.:::·.:::·.:::·.: �r� 
!J1Ip.st: •. �?� �.�

l
. �.�� . . ���. ����: .�;'. �:.� 518,681 

Clo.et. See Dry closet. Water closet. 
Clothes line .upport, Norlin & Llnd.trom . . . . . . . ... 518,621 8::,ch�I�V���n[·ii:iieiin'eii::::::::::::::::::::: m� 
Coal drlll'liJ. W. Shallenberger . . . . . . . . . . . . . . . . . . .. . .  518.'1'03 
Coat and at hook, F. Taylor (r) . . . . . . . . . . . . .. . . . .. .  1l,416 
Coin contl'Qlled apparatus. C. H. Jacot . . . . . . . . . . . . . 518,� 
Coin counter and deliverer. F. W"lIlall . . . . . . . . . . .. 618,6'76 
�:ymh�\'t��t:��,��:.��!F.:.·.·;:::::::::::::.:: i)flM 
COPrm.Df .. ����� .��?:. ��� ���: �'. �'.�!� 618,686 
��C:.::.�:."f.b�Wh!is�.�.�����:::::·::::.: 2lt� 
Coupling. See Car coupling. ��",[��'k�t��'h���::.� �:. �.����.��: ::::: ��= 
cnrrJi:t ���n?J'cfIg�':, �[=lr::

z
re'il�

b
: 

�:;:�ure:·FiiZiieraiii&·G .. ugil:::.:: : : : . : : ::·:: ttttm 
Cutter. See Bolt or rod cutter. POtato cu ter. 

Rotary cutter. Tobacco cutter. 
()nttlngroIl8, J. A. Hes ... . . . . . . . . . . . . .  " . . . . . . . . . . . . .  518,64,1 
Cycle .upport, automatic. R. B. Chambers . . . . .. . .. 618,l114 E::'&foJ'.!fr�J� l''W:;;��f::::::::::::::::::::: gM:� =� ':::�=�12' !i,r�tm�.:biiied:·A:·B: 618,7

0
1 

Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,7'18 &1:' to�e:t!0\��.!�l:.'f ��:8 . .... eels. A. J. Green .. 618,008 
Die stool<. Y: E. Faby. . .  . .  .. . . . . . . . . . . . . .  . . . .. . .  .. . . . .  618.8Ol 
��I=a��r::�W.d:lJ���=:.l!:.��� g�:m 
Drill. See Coal drill. 
Drl11Inll' macblne. J. & R. Bobm . . . . . . .. . . . . . . . . . . ... 618.803 
Dry closet or commode, J. L. IIlarvIn . . . . . . . . . .... .. 618,616 
Dynamo. a1ternatlllll corrent.J . F. Kelly . . . . . . . . . .  518,740 
Egg case, T. F. W. Schmidt . . . . . . . . . . . . . . . . . . . . . .... 518;899 
ElIg crate, J. R. Oliver . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618.893 
Efectrlc mrcults. cleat for .upportlng couductlng 
Ja�I"�i !ip��r��: ·C'oiiii8iC::::::::.:·:.: g�m 
ElectriC IOCk

h
J. Eldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 618.667 

ElectriC mac Ine or motor, dynamo. A. L. Riker .. 618,168 
Electric motor. and replacing same, automatic 

device tor removtllll re.l.tance In starting. G. 
El�;.;�r:i\u,w.�S:Hlii: : : : : : : : :: : : ::::::::::::: : :  �lt:1f 
ElectrIc .wltcb, .E. Woltmann. . . . . . . . . . . . . . .  . . . . . . .  6l8,SOO m=r�J�::.�=�'i,�=:liIo:: ::r�' oj'aiiii 618.'188 
EJ�rfo'fr'tt��ft� �a�'::�ht�k iiCK:L.i·Sii<iiir: �lt� 
Elevators, hydro engine tor operatlllll, G. H. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618,'100 
Engine. See Rotary eugine. 
Fabric. See Pile tabrlc. " 
Fan, reclprocatlllll, W. W. MeCaIl . . . . . . . . . . . . . . . . . . 618,862 
Fence, J . C. Oulnby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 618.896 
Fence, Iron, '1'. J. Farlu. . . .. . . .. . . . . . . .  . .  . . . . . ... 618.837 J:�:re;;t�'i,��.:'3.:.re�;h:;i �;::r�

tt . .  618.672 
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Firearm .lllbt. F. W. Dobbel . . . . . . . . . . . . . . . . . . . . . .  .. 
F\re e.cape, F. M. Bender . . . . . . . . . . . . . . . . . . . . . .. .... . 
Fire e.cape. C. E. Harve". . . . . . . . . . . . .. . . . . . . . . . . .  " . .  . 
Fire e.cape. porta�. J. Steur . . . . . . . . . . . . . . ... . . .  5 
FIre

V��o;::�� . . . . .. � . .  ����.�� . .  �?�: .�: .�: 5l8,814 
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Fireplace heater. H. B. SCovlJle . . ... . . . . . . . . . . . . . ... 5l8.863 
FIre

G�W'J.S G?
r
c':.��':,��I .':���.�����:.�.�� ���: �'I'III 

Fish meal, maklllll, P. Waage . . . . . . . . . . . . . . . . . . .  � . . .  8J8,,.8 
Flooring ooard •• macblne for matchl.g ends of, 

J. P. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51&IIl4 
Flue cleaner. E. D. weston . . . . . . . . . . . . . . . . . . . . . . . . . .  618;. 
Frame., metal corner piece for. E_ F. Sbella-

berger. . .  .. . . . . . .  . . . . . .  . . . . . . . . .  . . . . .  . . . . . .  . .  . . . .  . . .  5l8,B!I8 
Fuel economizer, L. J. HIrt . . . . . . . . . . . . . . . . . . . . . . . ... M8,'l't8 
Furnace. See Boller or other furnace. Smelting �eA�Ifl. ���'::n .:�.��� . . . . . . . . . .. 5l8,6211 
Furnace for treating refractory 0I'tlII. F. C. But-

terfleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5l8.662 
Furnace, JI�ld fuel, E.  S. SpelT)' . . . . . . . . . . . . . . . . . .  618.1\14 
��e������

t
�.���.�!��.��� •. �: 618.'1811 

G me apparatus. check-controlled G. W. Brolll{� 618.8'16 
Game apparatUB, coln-controlled. H. Matern .. . . . . 618.611 
Game, coln-controlled. J. Roeber . . . . . . . . . . . . . . . . . . .  611!, '126 GamOltable. J. L. t!cbachel . . . . . . . . . . . . . . . . . . . . . . . ... 618;800 
Garment protector, a. Rooke . . . .. . . . . . . . . . . . . . . .... 618_ 
G

"'l.��:f ..  �?� .. ���.
I
�.���� .�?��.'. ?:. �'. 618,68'( 

Gas
BI�f=�.�?� ��.�. ���� . .  ��' .. �' .. �: 618.582 

Gas e"!,lne Igniter. F. Hlr.cb . . . . . . . . . . . . . . . . . . . . . . . .  618,01 
Gate. . Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,743 
Generator. See Steam genemtor. 
GlaBB paintings. manufacture ot. O. Dlllmann . . . .. 618,!01 
Glue and gelatine trom bone •• "produclllll. M. 

Scbroeder.. . . . .  . . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . . . . . ... 518,861 �:a��·rd�:,��I:a�i=�:"����di8.ii(i:::: 
Grain binder. B. F. Stewart . . . . . . . . . . . . . . . . .. . . . . . .  .. 
Grain drUl pre •• wbeel. A. J. Gree . . . . . . . . . . . . . .  .. 
Grain elevators. automatic sbut-oll' tor. G. W. 

Nye . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . .  " . .  . . . . . . . . . .  . 618,621 Grate, T. Craney . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  618,714 
Grate. shaklllll and dumping, W. Fitzgerald . . . . . . .  618.'l'1li 
Grater. nutmeg, G. V. Shaw . . . . . . . .  " . . . . . . . . . . . . . . .. 618.� 
Gun teed mecllanl.m, magazine, F. Mannllcher ... 518.821 
Gutta percba or rubber compound, R. HutchiSOn. 618,811 
Handle. See Saw bandle. 
Harrow. J. W. Brown . . ... . . . . . . . . . . . . . . .. . . . .... . .  
Harvester. potato. L. L. YounJ.' .. . . . . .. . . .. . . . . . . .  . It� =���81r:f.�

a
1.��poi-t!-.����:::::::::: Hay derrlc!!, Buford & Geery . . . . . . . . . . . . . . . . . .. ..... 6 

Head rest. <r. W. Archer . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  5 Heater. See AnxlHary heater. Flrepl ce heater. 
Ilea tiIllI: apparatUB. R.. H. Stubbs . . . . . . . . . . . . . . . ..... 618,'1118 
mnge,;T. H. Lawrence . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . 518.741 Hinge • •  pring. L. R. Pomeroy . . . . . . . . . . . . . . . . . . ...... 61&638 
Hinge, .Prln.tt.!nH. WIl.on . . . . . . . . . . . . . . . . . . . . ... . . .  518,6311. ti���:' Coat .:.rh��'h��·· W. D. Sherman. 618;IIOl 
Horse cover JoE. H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . .  618,838 Horse.boe, � .. W. Bacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,'178 Horse.boe bars. macblne tor making. W. J. Kent 618,� Horseshoe blank", macblne tor bending. W. J. 

Kent . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . ..... M8,00II Horseshoe, combination rubber and .teel. E. C. 
H.:e"r�'ie:ioj,·orji .. Cket.·j:·B:Coop.;r: : : : : : : ::: ::·.: �l�:� 
Hot water boller, B. Etlenne. . . . . . . . . . . . . . . . . . . . . . .. 518.5.<r.! 
Hydrocarbon Injector burner. F. M. Reed . . . .. .. . .  518,1!!11 
Ice t�r�J�� J.6��W:�:���e�����.�� .���.����.� 5l8,m 
Ice cream freezer. W. Vogt . . . . . . . . . . . . . . . . . . . . . . . . .. 618,829 
Iron. tool tor making curves or otber torm. In 

Venetlal), M. H. Hulbert . . . . . . . . . . . . .. . . . . . . . . . .  618.816 
fo��t� �:C&yrjJ(;,r.· Wendell . . . . . . . . . . ... .618;8'11, 618,8'/1 
Kiln. See Brick kiln. Lamp. duplex arc. C . .E. ScrIbner . . . . . . . . . . . . . . . . ... 618.792 LamP. electriC arc, C. Hollmann . . . . . . . . . . . . . . . . . . . .  618,af I!.��J e:.a.':J:'!li'0:'-�'if.'�:�iier: : : : : : : : :  : : :  :: : :  618'101 t:n,t�o�t=� ���"u�:;:lIform.: <f'i'.iiize:::::: 9Sf 
Leather 8klvlnRlDacblne, A. E. Perry . . . . . . . . . . . .  .. L�. artificial. W. Andrews . . . . . . . . . . . . . . . . . . . . . . . .  . .  
t,..�'f�':i.If'i.�':,\\�: �� .. �:�:.�.�:.::::::::: .. : Llte-.avlng apparatus. L. E. Pease . . . . . . . . . . . . . . . .  .. 
Llgbtnlngrod and COUPIl� J. W. Smltb . . . . . . . .  . .  
��r.

d Wec::WFe�J:?c!,�· . Mendes . .. . . . . .. .. .  . .  
Lock, F. W. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .  618.884 Lubncator. B. A. Borgess . . . . . . . . . . . . . . . . . . . . . . . .... . 118.5!ItI 
Lubricator. McIntyre & �r�e . . . . . . . . . . . . . . ... . . . 518,8:111 MTetBll�,."n:ti�dlk ��'f.�;�i:fI��� 61 
Mal\�J[. bou.e. E. �'. Kinsey . . . . . . . . . . . . . . . . . . . . . . .  618; Malt fioor. J. F. Dornfeld . .. . . . . . . . . . . . . . . . . . . . . . 618. 
Man�1n, T. T. Seal .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  618, 
tlruk• g��t�f!�

rW:k�g�I�F.""" . . . . . . . . . . . . . ... .  5 
Mower. lawn. M. C;Henley . . . . . . . . . . . . . . . . . . . . . . . . . .  M8,1 
tl�;;t� �=�t��

h
B�����:..�. �.���?�:: : m:'I'1 

Muslcallrutru ment. fretted, W. H. R. Toye . . . ... . 618. 
Muzzle. animal , T. H. Johnson . . . . . . . . . . . . . . . . . . . . . .  618, 
Necktie tastener. 1. Noar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518. 
��rl���.n,:;���

I
�'ir�'::t�����

,
.�: �������� •. : m: 

Oven. by gaB, apparatus tor heating. J. L. W. 
Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

�:s�!f.i!..lms�����·.�: .����: :::: : : : : : : : : : : : : : : : : : : :  
Pall cover. R. J. Kldd . . . . . . . . . . . . . . . . . .  , . .  ; . . . . . . . .  . 
Pantograpb roll or plate, J. Hope . . . . . . . . . . ... ..... . 
Paper box. T. F. W. Scbmldt . . . . . . . . . . . . . . . . . . . . . .  .. 
Paper. flock. L. Danol .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . =. ,g� �:p�':rs CX.bS�lioYt::::::::::::.::: 
Pencil sharpener. F. Mckntyre . . . . . . . . . . . .. . . . . . .. . .  
Pbotol!1'aplilcprlntlng trame. R. M. Hunter . . . . . .  . � 1:'�'ra:�fu�

n
lt� .. ::�:sii;:E:w: 'SUleL 

Pipe. See Blowpipe. Soli pipe. 
Pipe and jolulllll edge. ot same, conductor. W. J. 

Plecker . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,1t1'l 
Pipe h8lJger, F. A. Pelton . . . . . . . . . . . . . .. . . . . . . . ..... 618;8211 
���t-:a"��h

J
:::

s
J�l�H�kt:,�: : : : : : : : : : : : : : :  ::::: ��:8l1I

m Planter. L. B. Lancaster . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 618. 
Planter, corn, M. L. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . ... 618. Plaster. T. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 511i'm 
Pocket reld.ter and Indicator. T. Stool<er . . . . . . . . . .  M8, 
Potato cutter. L. A. A.plnwall (r) . . . . . . . . . . . . . . . . . .  1141 
Power P�dl:.t8ble. F. M. Leavitt . . . . . . . . . . . .  _ 618, 
��in:�rate: • .:.J:"J���F

r
l�r'liacber . . . .  618, . 

Propeller tor boat., oar. H. Hurlburt . . . . . . . . . . ..... 618, 
Propeller. paddle. 4. Beers . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Propelling canel boats, means tor, B. C. Scott . . . .  . 
=�':Ef=�J.�i:.,b�id��.��·::::::::::::::: 
Punch, W.J.Pleoker . . . ... . . . . . . . . . . . . . . . . . .. . . . . . .  . .  
Radiator attacbment. W. J. Baldwin . . . . . . . . . .. .. . .  

RaI l  joint. W. C. Cranmer . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Rail joint .upport, F. P. Stlker . . . . . . . . . . . . . . . . . . . .  . 
Railway, conduit electric, C. A. Maynard . . . . . . . . . .  618, 
RaIlway. elevated, B. Robert .. . . . . . . . . . .. . . . . . . .... . 518. 
Railway rail. Roake & Smith . . . . . . . . . . . . . . . . . . . . . . . .  518. Railway swltcb. G. W. Hauner . . . . . . . . . . . . . . . . . . . . . .  M8, 
Railway., contrOlling .wltcb tor electric, Lange 
RalM�:.'�r8iritiiiiion· ·8Y.iem . tor iiiectrtc; J: E: 5l8,008 
R��:���' s: lij,iiDitifiis·:::::::::::::.: '.: :.:::::: �lR:�g't 
Reilector, II'as, T. Gill . . . . . ... .. ... . .. . . . .... .. . . . . . . .. b18,691! 
Regl.ter. See Casb regl.ter. Pocket regl8ter. . 
Re<roIator. See Chute regulator. Pump regu·lator. Speed regulator. 
Roll bolder camera. E. B. Barker . . . . . . . . . . . . . . . .  _ .. 618 Ro\KlgriP. A. K. Evans .. . . . . . . . . . . . . . . . . . . . .  , . . . . ... . 6 Rotary cutter. H. P. Fairfield . . . . . . . . .. . . . . . . . . . .... . �g� :�ft�:: t.·lt�1;' ... ker·:.:·.: ::'.:::'.:::'.:: :'.:: 
Rule. T-square, M. R. Jewell . . . . . . . . . . . . . . . . . . . . . . .  . 
Ruler. M . R. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Satety swltcb. Jobn.on & Campbell . . . . . . . . . . . .. . . . 618 
Salt hOlder tor cattle. H. A. Lee . . . . . . . . . . . . . . . . . . . .  618 
Sampler tor grain, minerals. ete� T. Clarbon .. . . .. 
Saw handle. A. B. Van ca?en . . . . . . . . . . . . . .  : . . . . .  _ 5 
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Scale. postal. I. S. McGleban . . . . . . . . . . . . . . . . . . . . . .  . .  
Screen. See Window .c.een. 
Seedlilg maohlne, G. W. Cro.sley_er al . . . . . . . ....... 61s.s:!1! 
Sewing macblne <ake-up. shoe. H. BrUrI!s . . . . . . . . .. 518,911 
Sewing macblne wort gnldlng deVice. J. E. se.:l��%achiiie.; we,u.;ooiiip;,jioiBiiiig·deVice· for 618,00II 

needle bars of. Dodlle & Richards . . . . . . . . . . . . . .  618,886 
Sbade .upport. adju.table window. J. M. HOlI"-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,'13'1 
Shaft .uPJlOrt and tblll coupling. combined, W. E. MorllaI'ger .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .... 5 
Shingle bracket, J. W. Flower .... . . . . . . . . . . . . . . . . . . . 6 
�r,g.es�tr,���io�g�:.��:.��.�: : : : : : : :: : : : : : ; :: : : : 
�lft�P.:'g �bf�KH:iiaYleY::::: : : : : : :: : : : : : : : : : : 
Slate • •  chool. E. L. Lloyd . . . . . . . . ... . . . . . . . . . . . . . . . .  . 
Smelting and refining turnace. ore. L. R. Bone-hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. .. . 
Snow plow. W. F. Wheeler . . . . . . . . . . . . . . . . . . .  " . . . . .  . .  
Soil pipe. J. T. & T. R. Brien . . . . . . . . . . . . . ... .... . . . .  6 
Soldier's field equipment. G. H. Palmer . . . . . . .. . . . . 
Sole and beel plate. J. S. Kilgore . . . . . . . . . . . . .. . . .. . .  6 
SOle cutting die. R. R. Gibbs . . . . . . . . . . . . . . .. . . . . . . .. 



286 ',ie.tili, !1UtricllI. 
Sole rounding machlnes, lmlfe holder for, A. E. 
S�' 'bow' Wire" or' oilier ·&rii"ii.;,:·m aii.·for 5l8,789 
spe�����afOr�W.1��eYiier::::::::: : :::::::::::: glt� ORDINARY RATES. Spoke atta hment for vehicle wheel., L. Rastet- . In.lde PaRe. enc., h,Mel.tion _ _  ,:i cent. a line ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,62'1 

���r�m��:.
a
j�'k��;elj'j.� .. . ��l��: : : : : : : : : : : :  grs;= Hnck PRRe. enc" illMel'r.ion - - - - 51 .00 n line 

Stamp attacblng macblne, pO.tage, C. F. Lantry .. 518,612 H�r 
��

e
:o� 

r
��'f':.:/f Aa"ert;"elllents, SP<'ciai ana 

Steam boiler; H. S. PeIL . .  . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  518,858 �tr:J:,�e::J':.��tfi,gllla�':.':'a1u.: ·j: if DOmfeia::: grs:= w:f�� :..���e��r:;��:c.r.�o'::�hel�I·:itha�.�tee:fn�� 
���:-�� �:��:ntc:::�i:00k·for:·T4·i 
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' - Barrow . • • • . . . . . . • . . . • • . . . . • . . . . . • . . • . • • • • • • • • • • • . .• 518,909 'llenlt,eda.s tthe
Pu

letlter press. AdvertisementsTmhu8t be Stove. ga.s, L. M. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,903 rece v a b IcatlOn Office a. early, a.s ursday 
Steve or range, cooking, .J. W. Norton . . . . . . . . . . . ... 518,764: I morning to appear In th" following week • Issue. Stovepipe fastener, C. Heme . . . . . . . . . . . . . . . . . . . . . . . . 518,692 . Straw .tacker. W. A. Hinkle . . . . . . . . . . . . . . . . . . . . . . . . 518,843 B.traw stacker, A. Vanbouweling . . . . . . . . . . .

.
. . . . .

. . .  518,637 Patent Foot Power Mach Straw stacker, pneumatic, McKain &; Sebum. . . . . .  ,6:MJ Street .weeper, T. W. Down.. . . . . . . . . . .  . . . . . . . . .... . C ·  . 
Stud, .beet metal, Crittenden &; Emery. .  . . . . . . . . . . omplete Outfits. 
�t':::::M�;t��n�: �:.·ii8iima,;: : : : : : : : : : :::::: 5 Wood or Metal workers without .team ItIritcb. See Electric .wltch. Safety .witch. �wer can .ucce •• fully compete with Switch and lock movement, A. H • .John.on . . . . . . . .  618,721 l'tltlle .h,'T�]W G 

uSIng' oil! New 
�i�at�,:'ge .�:�::.�J�"iIollerith . . . . . . . . . . .  .518,885, 518,886 late.t a1j m�.t ImproveJ'��i�:�f�! Tack dl.tributer, W. 0: Wheeler. . . . . . . .  . . . . .. . . .  518,933 Shop U.e,.alao for Industrial Schools. Tank furnace recnperative R. R. Morrison . . . . . . .  518,851 Home Tramlng, etc. CataJogujl free. Target, travei'!ng, W. Y. Alien . . . . . . . . . . . . . . . . . . . . . 518,931 Seneca Falls Mfg. Co. �:r:��'ori'��;���.ii.tr..1.!l;,y::::::::::::::::::: NM;W'J 696 Water Street, Seneca Fiill. N_ Y. 
Telephone tran.mltter, H. Cottrell . . . . . . . . . . . . . . . . .  518,916 �1'if.�yg;k'rc�n��:"�priiig;,r:::::::::::::::: g}t�� Thra.sblnll machine band cutter and feeder, A. Weinple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . .... 5l8,729 Tie. See Bag or fodCler tie. 
'l'Ire. bicycle. E. Grauert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518,691 Tire 10rging apparatu., I. Hogeland . . . . . . . .  , . . . . . .. 518,815 

Il:'t\'aJ:,':,
e
.';'�t:�:'R'.· ¥.. s't�:::.n: : : : :  : : : : : : : : :.���:��: iM;llfl!I Tonllue .upport, G. H. Mills . . . . . . . . . . . . . . . . . . . . . . . . .  518,7" Towing vebicle., electrlCaldevlcefor, T. P.Mllli-

LAT H E S Shapers Planers Drills, Machine Shop 
� Outfit., Foot Lathe .... Tool. and Supplie •• Catalogue Free. SEBASTIAN LA'.l'HE CO., 

120 CULVERT ST., CINCINNATI, O. 
C' M A N  U � A C T U R E:.  T O  O R C E:. R  £)PEC I A LT I ES & N O V E LT I E S - PATE NTED 

LARTICLES -SMALl OR f i N E  M AC H I N E RY. SEND 1'- c..ut O T TO KONIGSLOW - fg�1���49 MICHiG IJ. N  S T, CL£VE.LAND , O, gan . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  _ 518,673 
��i=il.l,;g���ar;.tus:a:uiOmatic:"i.i:M.:·DO(ja: �}�:� 1 DISPOSAL OF THE GARBAGE AND 
=�,,�:'l'ni'!;,S·:a�· E. Whitworth . . . . . . . .. ... 518,857 Waste of Cities.�By W. t'. Morse. A statement of what, 
Trouse� S. SCboent)run . . . . . . . . . . . . . . • . .  � . . • • • • • � • • •  ��m ?e�I���ht1�a:��;�i��rtbe been to know-
Trou.er • •  tretcher. M. Latham . . . . . . . . . . . .. . . . . . . ... blM.760 I l 'tb J . I f ��:!Wa �olt;r

D
��A

i
�iid··oombiiiaiioii·j·: ·F: 618,� I �geu��k�\c ����8 ;nede

��g:p:e of 
. Bartlett . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  ; . . .. . . .  518,581 u9'03n8t

alDped.lD S10CIENTIFI
T
C AMIt�ACAN �s-':lpi;LiiMI'N'r� 

Valve controlling mechanism, I. H. Reynold .. . . .. 518,651 • nce cent.. 0 be ""'" at 
Valveforfiuld pressure brake .ystem., triple, .J. all new.dealers. 
Valve gear, .J. Fielding . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 Soucek . . . . . . . . . . . . . . . . . .  ; .. . . . . . . . . . . ... . . . . . . . . . . .  ,705 ------o-y-
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$3 
Valve, qulck..action triple, H. H. WestlIighouse. . Circular .Ize 8 Valve, .team-actuated, J . .J. Kwl. . .  . . . . . . . . . . . . . . . . S all N $. Vapor burner, ·W. M. Lockbart. . . . . . . . . . . . . . . . . . . . . .  I NT1NG 

m ew.paper, ..,4 
Vault oover. ventilating, J. Jacobs . . . . . • •  � • • • • • • . •  ,. • Al' easy, printed rules. Vehicle brake, .J. F. Shepard . . . . . . . . . . . . . . . . . . . . . . . .  5 , maker and saver. . Stamp for 
�:m�: �:e':.\:'\�r.rFr,;ct:�� .•. ���::::::::::::::::: �= '!8,talog'ue, presses, type, paper, etc., to 
Vehicles. electric operating mechaulsm for, L. E. _t��!!!!!!!��:-:ii1u,1'sEy do CO., MERI DEN, CONN. Freedley . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.781 Vessel, G. W. Schermerhorn . . . . . . . . . . . . . . . .. . . . . . . .  518,702 Veterinary ob.tetricai forceps. O. Y. Bartholo-mew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,5!Kl 
�:t::, f,�Djn�.iJe\l1g::l�tead8 or iiIi8lfii: ;.;ijU8� 5l8,848 ble, D. Cook . . . . . . . . . . . . .  : . . . . . . .  : . . . . . . . . . . . . . . .  518,733 Walking stick and lamp, combined; F. Denlger .... 518,500 Watcbcase, C. K. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,712 Water closet, W. T:FOx . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 518,753 Water feeder, automatic, C. A. Sonthwick . . . . . . . . .  518,866 Water wheel, A • .J. Gould . . . . . . . .. . . . . . . . . . . . . . . . . . . . 518,599 WaterWheel, turblne, .J. H. Staple ... . . . . . . . . . . . . . .  518,7$ Wheel. See Fifth wheel. Grain drill pre.s wheel. Turbine water wheel. Vehicle wheel. Water wheel. Wheel, Hobb. &; Edward . . . . . . . . . . . . . . . . . . . . . . . . .... .  518,736 
�l���:r';:'��"A�c�c::e�:.·.·.·.·.·.·:.·.·:::·.·.·;·::::.::: grs:� Wood embo •• 1ng machine, G. Staber . . . . • • • • • • . . • . •  518,902 Work holder, C. lll. Blue . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 518,750 Wrench. See Pipe wrench. Zinotrom ores, extractlng, L. Kloz . . . . . . . . . . . . . . . . .  5l8,800 Zinc, prodnClllg nietalUc, P. C. Choate . . . . . .  518,m� 518,\'S2 

TRA.D.E MARKS. 

='l,':i����itrteL" ��"t���}'=Ycomp8iiy: �� 
Boota and .hoe.:'!ea{her, B. A. Corbin &; Son . . .. . .  24,670 Bicycles, velocipede.. their parts and attach. . ments, C. B, \.,'1ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � �613 
8:��gt�g:�WA�r:.: f."�e�!J����.�.�:::: :U;fAilio �� Cement. lime. or pla.ster-of-Paris, Union Cement and I.ime Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : �608 Chocolate cream., caramels. and candle •• Darby . Manufacturing Company of BaltImore City . . .  �575 Corn plasters, nervines. cOUllh mixtures. �eadlLche . powder., and cod llver oil. C. A. Drefs . . • . • . • . . .  24,/iOB 
Cure, pile, Pyramid Drug Company . . . . . . . . . . . . . . . ... �59'1' Cutlery. certa�-named, Dunha!D, CarriJ{an &; Hay-den Company . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  ' "  . . .... 24,610 Edibles, certain-named, G. H. Hammond Com. 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �579 
Face powder, H. Tetlow . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . .  �588 Flour, wheat, H. W; Bond . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  24,581 Flour, wheat, Mlnkota Milling Company . . . . . . . ... . .  24,682 Flour, wheat, A. F. Robert. &; Company . . . . . . . . . . . .  �588 Fruits, dried and pre8�rved. h. Rosenstein . . . . . . . . . 24.,678 
Gingham., J. A; Hearn &; Son . . . .. . . . . . . . . . . . . . . . . . . 24,56'1 Hair, preparation for the, Lyon Manufacturing Company . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  �591 
�1·��V.\���if'k�C'�I�nr.':���.� . . ���.��::::: �:� In.ect poWder., A. Thnrinayr . .  : . . . . . . . . . . . . . • . . . . . . .  24,586 Knit underwear, Winzer &; Wecker . . . . . . . . . . . . . .  i&', 24,569 

��h!n£:;�;::.e'j:::�l�='C��':i':;:'·.·.Z:: . . . •  � Liniment; Lyon MllnUfacturl� Company . . . . . • • •  :. 24,5412 Med"\��'i?�po�d ��fc,P'll:f� 'Wo��
e T����o� 

pany: .. ::: . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �1iIl5 Moulder'. tools, F. A. Downerd . . . . . . . . . . . . . . . . . . . . . . 24,612 Mu.slcal lnstrument., M. Redgrave . . .. . . . . . . . . . . . . . .  24,611 Oils, Inbricatllll<, Seneca Oil Works . . . . . . . . . . . . . . . .. . 24,60( Preparation .10r beautifying the complexion, W. A. Hance . . . .  ; .. · .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . �589 
pre£!"�:��,!y l��y .�� . .  �.I���: . •  � . . ����� 24,596 Remedies, certain named, Spr\ntriteen Medicine . 
Rer:;::xt�:nlor ·ii.ro8'i" ',u,er iung" diBeii8e8;' 'Glij;in: 24,

599 

Langdon &; Company. . . .  . . . . . . . .  . . . . . . . . . . . . . . . . .  24,� S""1!�l':l�,"e;;;�h om' E��I�!i,g. . . �� . .':�� 24,503 Shoos, harness, and fine leather, dressing for, J8fi. S. Mason Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 24;603 
�tr:J'a::'J'fcirio����lf� 8.":P�k.;ii.':::::::::::.::: t:� 
����co�e.:h":n�il!�!�o\�';.':'W�): . 

Reyuoidi. 2i,580 
Tobacco Company . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 24,571 Wall paper, cleaning material for, Zlzelman &; Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. ... . . . �IIX) WI�nC:.�����: . . 

���:.�. ����.��: . . �·.I!� .. �g:r:&: 24,574 
WlIies and liquors. W. C. Mu.scbenbelm . . . . . .  ; . . . . . .  24,672 

. DESIGNR. 

B U Y  
TE LE P H O N E S  
That are \food-not "cheap thinll'''''' The dUference In co.t til little. We guarantee our apparatus and 
�ar:=n� =tfnm,=",==,I���r.f�h��ts. 

WESTERN TELEPHONlll ·CONSTRUCTION CO., 
UO Monadnock Block, CHICAGO. 

Laf'llut Manufacturers of Telepho""" .... t/u> United States. 

FOOT POWER LATHES 
For Electrical 

and Experi
mental work. 
For Gunsmiths 

and Tool Makers. For General 
Machine Shop Work. 

High grade tools' elegant In design, superior In 
construction. The best toot power lathes made. 
and quality conslde ed the cheapest. Send tor 
catalogue and prices. 

W� F. &. J NO. BARN ES CO. 
11199 Ruloy Street, ROCKFORD; ILL. 

MATCH � MACHINERY. 
Latest J1!lproved. Complete plants furnI.hed. .JOS. C .. DONNELLY, l2OOButtonwood Street, Phlladelpbla, Pa. 

"OTTO" 
GAS AND GASOUNI 

E NC INES. 
� to 100 h. p. Can he...ad in cltie. or In conntrylndepen· dent of gas works BWard table, M. Ben.lnger . . . . . . . . . . . . . . . . . . . . .. . . . .  23,221 Or p. machine •. Bracket, S. H. Raild&IJ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .  23,223 . Braid, V. G. Schuck . . .. . .. . . .. . . . . .. . . . . . . . . . . . . . . ..... �2lX! OVEn N. aoiler, 

Cabinet, F. G. Shoudy . . . . . . . .. . . . . . . . . . . . . . . . . .  23,219, 23,220 No Dana-er, Carpet, W . .  F. Brown . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.:m 30,000 SOLD. No Enaineer. Cigar bunch, E. Fi.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,229 OTTO GAS ENGINE WORKS, PBILADELi'HIA. l,?���r�����O.�r�i,;.:::: . . .. . . . . . . . . . . . . . . . . . .  23,213 Ga.s cock k�y. E. LindneI . . . . . . . .  :::::::::::::::::::.:: �� TECHNICAL SCHOOLS: THEIR PUR-Me alllc flm.blIltJ: plate, E. A. Langenbach . . . . . . . . .. 23,224 pose and It. Accompli.hment.-By Prof. R. H. Thur.-Monument; W. . Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,228 ton. A paper dlscussinl< the Importance to the people Pencil, lead, F. Mclntyre . . . . . . . . . . . . . . . . . . . . . . .  23,211, 23:212 and to the nation of t.be IntrodUction IIDd perfection Picture frame, L. Von Grave . . . . .. . . . . . . . . . .  23.215 to 23,218 of tecbnlool education In the United St'lte., aud Its de-SPOOU.8, etc
il. 

hahdle for, C. Osborne . . . . . . . . . . . . . . . . .  23,200 velopment a.s a part of " .tate and national .y.tem. TroweJ, Ilar rn, H. Brand . . . . . . . . . . . . . . . ... . . . .. . . . . . . . 23,226 ' Contained In SCI""'TU'IC AlIfllHTCAN SUPPLEMENT, Vase • .,.. C. S ehert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,214 Nos. 934 and 93:i, Price 10 cents each. To he Wash.tand, table, R. W. Emerson . . . . . . . .. . , . . . . . .. . .  �222 had at thl. o:fllce and from all new.dealer" Water conductor, S. Sllber.teln . . . . . . . . . . . . . . . . . . . . . 23,227 
A printed copy of �he .�cificatiOn and drawi� of 

::�=r::;'\!,n � �li"��i�;'b':dantloE:'= J:i�1�: 
STEVENS PATENT 

COM B I N ATION OAUCE. No. f Scratch and Depth GallRe ·oomblned. 

I 

INSTRUCTION ,i MAIL 
In Architecture. Architectural Drawing. 
Piumbillll, Heating and Ventoatlon, �11:.:'�:l':��':f�. Surveying and MaPPlllll, ��:::1�!i Drawing,. �nw.t Branches. and 
ELECTRICITY. Dlploma.s awarded. To begin students need only know how to read and write. Send for F &EE Circular 

01 Information .tatlng the .ubject you think of studying to 'I'he tJorre8Pondence echool of Mechanics and Indnstrial SCiences, Scranton. Fa. 

ARTESIAN WELLS -BY PROF. G. Smith. A paper on artesian weJls 8S a Bource- of 
water supply. Essential Jreolollical conditions of a.rte
siRn weHs. Some chemical features of artesian well supply. Contained in SCIENTTFIC AMERICAN Sup
PLEMENT. No. 94:,J. Price 10 cents. '.1.'0 be bad at this I office and from all newsdealers. 

�OI �}I!���!�'!!�l�'GO. 
PITTSBURG, PA. 

Manufacturers of everything needed for 

for elt�e� L:����er����! Tests Boilers, =gines, Pipe, Cordage, Drll1lnll Tool., etc. illustrated , 
cat����'8�:;t: :::t:�� 

ALS I T E f S O L D E R  
-FOR--

ALUM I N U'M. 
Does not di.integrate. The Butt joint can be rolled, 
hammered, or drawn. FuJI particular. on applicatiOn. I ALSITE ALUMINUM CO., 106 Liberty St., New York. , 

IIJustrated In 8cIENTIl'IC AKERUlAN, MarCh 31st, p. 19'1 
LICHT PROOF FILM CARTRIDCES. 

NO DARK ROOM REQUIRED. 
Be.t and Most PractiCal Camera In the World regan!

� less of price. Prices, S� to S l:i. pr Send for Descf'iption, witll Sample of Work. 

Boston Camera Eg. 00., 382 Tremont St., Boston, Mass. 

ALLOYS.--A SERIES OF LECTURES devoted to a con.lderatlon of the ·Investlgation. to which alloy. have been .ubjected during the la.st five vears. The Ilght tl)at h'ks been thrown on tbe particular 
grouping of aSSOCiated metals. The new alloys tbat have been discovered. and that possess great smentiflc intereet ... well u InduBtrlal value. Deecrl tion 01 the various appliance. (ml\ny of them new) u.ed In the In-
E;:�:���gfec�l�l���gm�

h
n� t�:�t�dm�1af��N a1���: �!��t o�6�e;:g:�u�8 ct::n�o��g��:e3�rit�: ��o���?!: 

r�l::'e"Jall� blc��W��Ir�h��E:.��N:IlJfrt;;.�:���T, «t.-ao�: 
941. 94�, 943. 944, 94:i, 948. 94,. and 948. 
Price 10 cent. each. To be had at this o:fllce and from 
all newsdealers. 

-AND-
CUTTING-OFF MACHINES 

Both Hand and Power. Size. 1. to tr Incb es. Gas, and Steam FitHinged Pipe VI.es, 
Stocks ana Dies 

. """""".Bt,llv aclmnW[ed.ged to be 
prSenaf01' cnta1.o<./ • Armstronu Mfg. Co., 

Bridlleport, Conn. -------------------------

I�n ��'!s �rAI!O� �h�� y�!'1!�� mAa�!r!���e� in quantities, write to THE JONES BROS. ELEC
TRIC CO., 28-30-32 West Court St., Cin'ti, O. 
WE- HOUSE AND COLD ·RDOM.-By R. G. Hatlleld. With direction. for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, No • .,11. Price 10 cents: To he bad at this o:fIIce and from all new.dealers. . 

25 cent.. In ordering plea.se .tate the name 8JId number {)f the patent de.lred, and remit to Munn &; ·Co" 86l . Broadway, New York. 
this u.ed 'as a Depth ' 

. Calladian. paten t8 may now be obtained by the Inventors for any of the Inventions named In '  the foregoing li.t, Pl'OVi ded they are .Imp�, at a OOIIt of 140 each, If complicated the cost will be a Ilttle more • . For fnIl ���":r't= =t8�a:!t!� New 

::-_-n�.:C.=L·"C:==: .. _.be u.sed u a Surface 

© 1894 SCIENTIFIC AMERICAN. INC. 

[MAY 5, 1·8c)4. 

Fine Experimental Machine Work. 
D'Amour "" Littledale, :1M E. 43d St� New York. 

EX>G-E TC>C>x..S!\ 
are often nearly rulne

. 
d by u.sing a grlnd-.tone not adapted to the work. Olir quarrle. f.roduce alarge variety of grits 

S�b1�a�r �':.� � �l'catalogue, wllicll wilt lII"e 1/0'" some information? 
GRAFTON !STONE COMPANY, . No. III River Street, GRA1!'TON, OHTO. 

The McCONNELL 

Gorm Proof Flltors 
REMOVE MICROBES 

-AND-
All Kinds of' Disease Germa. 

18 a FIlter ana Cooler Combined.. 
The ice u it melts I. IIltered. 

No other gravity filter doe. this. 
. The McConnell Filter Co. 

aUFJ'ALO, No Y. 

Perfect Newspaper File 

Fou'rteenth Editton of 
Experimental Science 

RlIlVISED AND ENLARGJID.: 

1�O Paa-es and 110 Superb Cuts added. 

M U N N  & CO., Publ ishers, 
Office of the SCI EN TIFIC AMERICAN, 

a61 BROADWAY. NEW YO&K. 



Founded. bll J-Iathe1l1 Ca.1'"ev. 1755. 
H E N R Y  CAREY B A I R D &. CO., 

iNDUSTRIAl. PuBLISHERS, BoOKSELLERS &IMPORTER8 
81 41 Walll n t  I"It., Philadelphia. Pa .. U. 8. A .  
JrOur new and ,Revised CataloJffie of Practical and BcientillC BOOks� 88 P84les. Svo, and our other Catalogues 'and Circulars. the whole coveriD£ every branch of Sci

enne applied to tbe Arts. sent free and free of post&l<e 
to any one in any part of the world who will furnish his 
addre ... 

� 
WEBSTER'S 

INTERNATIONAL 
Newf,om CtnJerto Ctnler. DICTIONAR Y 

J cituti fie �lUtri,a •• 
* THE '.' MUNSON " TYPEWRITER. * 

This machine Is an "evolution," the outgrowth of years of experience and the hest result. of sclentillc work. Its principles a
�r

eal at once 1<> the 
edu

"t��iJr;':.
c
:�

c
i .. d,I�I� U.W!'::.:I"lrey' B���nlact, 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durable and e .... i1y kept In order. 30 kU8.1IO� Weight, with carry

ing case. 16 pounds. Specl81 wheels for dUl'eNDt laDgUIIII8s. 
HiqheBt Med.aI .Awa,.,lRd, World'a Fai,., Cllicago, 1893. Swd !rYT ",,..,,.Zar to 

The Munson Typewriter Co., 1 62 S. La Sal le Street, Chicago. III., U. S. A. 

BREAD MAKING. - AN ESSAY BY 
w. T. Ca1lard. read at the annual examination in bread ma;king, beld hy the National AssOCIation of British 
MasterBakerS 8nd Confectioners. A paperof va]ue to 
bakers 88 well 88 to bousekeel>ers. ConTained in SCIEN-

��. �""
E
h�I�:: at

S
r::����l! f�g� �t:';wi.t��l'er�� 

D E A F N E S S 
-

•• ,,' !¥s�::-:t:�n:t�ma�ll i;1i;:J �:�\�:.. f!I't 

NS' U I L DING D E S I C N S .  UiSEND 25 OENTS (Postal Note or 
silver) for new book of 30 Popular . Plans from U Houses and Cottages." 
How to build right and economicaL D. HOPKINS. Archt, Grand Rapids. M1ch. 

--- - - - - --- - -- -
- � �- - - - -- - - - - - - - -

c " 

I 
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ELECTRO MOTOR. SIMPLE. HOW TO 
::;f�r d!��\.r.in�g�':r-;;����t�

O
� �e�

a
��\�: 

amateurs to maJre a motor wnlch might be driven WltD 
Do •• n. ;r. Brewer, 

JOBtIce of the U. S. Hopreme Court. write8: I commeud It to all ... 

� and HEAD NOISES reUbVed by using 
. Wilson' s Common Sense Ear Drum. 

New sclentillc Invention, entirely dllferent 

and where medical Skill bae given noreUef. 
They are safe, comfortahle. and Invisible; 
have no wire or string attachment. \\ rite 

. for pamphlet. ar l\fmtiDn this P<lPfT. 
WILSON EAR llRUM MFG. CO� 

DrumblpooltlGa. LoU18V1LLIII, Ky. CK .. ORE BREAKER advantage by a currpnt derived from a battery, and 
... whicn would have suttlctent power to operate a foot 
c.paeiy up to 200 tons per 1Dir. t:��� 1i ��:Ch&�i:Pnu��t�� ��I ��;;�::.e i�E':S�iii � � � Sbmdard Authority. 

PnbHmed by 
G. & C.MERRIAM CO .• SPRINGPIELD.lIli.SS .• U.S.A. SCIENTIFI.C AMERICAN DYNAMO. 

DeSCription of a plain shunt-wound dynamo of simple 
construction, capable of sUYPlYing a current of from 00 

Has produced m{)re hallast, r<>ild . ���;::;a'f�� �� �e,.l���:llr��nts. T{) be had at 
metal, and broken m{)re {)re thaD 
all other Br ..... e s combined. llsrr.;[f�r"#:" bJ'���llers. Seud t{) the Pub-

ar Do not buy reprints of ancient edition .. 
--------

scription of tbe assemblage of the wutertube,oll-tlred 
boilers, which supplied the motive power for the Chl-:e��:tEg:���� ��\::,?���;V�:0::�0'ff��"3\��::� 
caJity. With 2 lllustratlons'- Contained In SCIENTIFIC 
AMERICAN �UPPLEMENT, No. 937. Prlce 10 cents. To he had at this ofllee and from all newsdealers. 

R' P tent Medicated HairCloth Lined -
3; . 

HA KNESS l' A 1) for sore backs and necks on horses. A sure cure. An absolute 
preventive. GEO. E. ELY 
& CO., RocRE8p:R. N. Y. 

BELL  TELEPHONES =�J:ft"s', �Fr�t.i 
all suppUes for 'complete equlpment of Telephone and 
Telegraph Unes. Sffid !rYT descriptive ",",Ce list..!'!sO Tel .. 
graph M,mual a'lld Oatalogue FREE. J. H. BuNNELL 
&; CO., 76 CORTLANDT STREET, NEW YORK. 

!"h�511!ri�J!. 
In
T�

d
::''l,��e 

a
:,.&

s
c�.?t��n,r .:!.':e�t'�'h; 

for lbe benefit of the read era of the .sci,.n ti;fw A merica'ft, by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
�Fo'!.:r:f���t��}: s�py:'

e
8�=� �g: tf::t��� use, bnt who do not Cllre to enter Into the subject eelentltlCally. With U lllustrations. Contained In I'ICIENTIPIC 

AMERICAN ';UPPLEMICNT;No. Stili. PrlcelOcents. To 
be had at this Office and from all newsdealers. 

Theae cuts represent two wonderful American Products. 
��ti::�l�n�:�'it;e�:���:ere ,::st;l��::i�d:;:�tq��:� ly and are the CJteapNt la the W-oRLD. Not FNonch, German :1:b�::b�!::J��:i T��� �e-'!!'r�:o�:bf:r::3 :�r , Watches are backe3 by 12,000,000; Looku8 up. 800,000 Watchel 
Bold to datej Present sales overA,ooo daUy. DESCRIPTION.:American Lever Movemen t, Quick Train, 84 Plate, Regular 18 
�:t,I�l�::Lor :::��::gt!'�S��::d.:'� ��;:�!.i�; �:;.�� Inside Stem Wind $1.50 post-paid; S Cor ".00. Entire Satistaction Guaranteed. Handsome Chain included Ify'oll mention 
paper. IN D£ISOLL a. IRII" 811 CORTLAIDT ST., " Y. CITY 

Builders of Hll!h Grade Minlna 
Machinery. Klng-DarrSl<h Con
centrator. Connersville Blowers. 

"end for eatalognes. 
C ATES I R O N  WOR KS, 

:iO{]So. Clhlfon St., Chlcnl[o 
la6 C, Liberty St. N. Y, 23'1 C. FranI<Iln St., Boston, Ma,s 

LABORATORY OF Dr. L K. BOHM, 
Electrical and Chemical Expert. Tests and exI"'riments made for Inventors. Incandescent Zaml1 _T-
0""",t8 a epeclaLty. 81 Nall.au Street, New York. 

:= ��,,::I�t�� "\r:te;'d 
rubber cell, anywhere In U. S. 
for 1i0c. Complete Electric 
Bell Outfits for '''' Outfit 
8l:i � s:l::� 

b
� 

e
�g�",: st; 

Chicago, Ill. 

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

PROVIDENCE, R. I. 

�hain BELTING of Various, Styles, ELEVATORS, OONVEYORS'A' 
COAL MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURINC CO., COLUM B US, O. 
' 

IF' Send for "9S" Oata� "0." Branches: CmcA.ao-Nlliw YORK. 

Murray's Pat
e n  t Rotating 
Fans are inval
uahle for Res
taurants, H 0 -
tel", Meat Mar
kets, Saloons, Lunch Counters, Groceries, 
Bakeries, Con
fectioneries, 
and in fact all 
places troubled 
with heat or ftie .• , -Tile only 
perfect F a n  
made that can 
be driven at 
any speed witll
out disturbing the belt. , 

Prices, from $6 to $35. Send for circular, to 
BACKUS WATER MOTOR CO .• N EWARK .  N. J �parsons Horological ��stltute. 

. earn the Watch Trade 
Engraving and Jewelry Work. 

PARSONS, I D E  & CO. PF Oi.rcular free. 
302 B radley Ave., PEORIA, I LL. 

..-HIGH GRADE ONLY. Warranted. Contract
ors desiring a trustworthy J acl< 8c.I'. ew. ad

_ 
dress BUMSEY & Co., Ltd., Se�. Falls, N. Y. 

WA NTED-r::'��c�
n
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t
�\l::����: T Hp�IL����;!.E �Iw �!� ���!!o�, 

�r��:��'iI':ire:
I
w.�� -lV�I�����1f *o�:!d,F&,,&f.- grf.\���'1r:z�f�

h
U:��Ea��!"J'e1�� use 

ELECTR I CAL SU PPLI ES 
at low 

f
rlces. Send for price list. SOUTHERN ENGi

NEER NG CO., Manuf'g Electricians, Louisville, Ky _ _  : 
THE COPYING PAD.-HOW TO MAKg 
IIDd how to use; with an engraving. Practical direction'; 
g��tYcy,r�£:r;0�:s

g
:;:�:d��gO'!:'�o

al
a"��

e
t�II;.r:1U� 

���I!:'.J�: ���':;IJ
o
A�'b���h-'t�:J:,� ; 

431'1. Prlce 10 cents. For sale at this ofllee and by all i 
newsdealers In all parts of t be country. 

The Most Uset"al Tool in aay Shop b the �IVETT LA�HE lIIADE BY FANEUll W"TCH TOOL CO. BRIGH·.'ON, 
.• BOSTON. MASS., U. S. A. • 

_ Anybody Interested, write 
for particulars. . 

The Hidhest .Awa,.dat th8 WrYTld". Oolumbian E.,."oeition. 

J UST P U BLISHED. 

PATENTS 
taken through :Munn &; Co. receive 8}>ecIal noticeJn the Scientiji.c .A """,. (Can. This splendid weelrly paper el_tly lIJustrated, has the largest -cInlulatlon of any scientillc wort. IS a year. Specimen copies free. Address MUNN &; CO., New, York; l!6t" BroadwaY. 

A TAILOR-MADE SUIT )'�;l�:���e � 
Frock or Sack FOR $10.00 Suit of Strfctly , An Wool Serge equal to any local tailor's $18.00 suit for ,10. �xpre.. charges' prepaid. . Other Suils IU.st as cheap. We Save fil) per cent by buying lug lots of material from makers-that ac. 

count • •  or it. Send for samples of cloth and 
full .Particulars-Cree. 

PATENTS for sale of the Vassar IIurgiar AI ....... 
Seven mechanical and one electrical. The protection 
Is efllelent, durable, and Inexpensive. Testlmonlal"fur
nlshed. Address L. A. Fellows, Trustee, Madison, �.J. 

O'EAFNESS " HEAD NOISES CURED bJ INVISIBLE Tabular CuohIoD& Ho,.. helped 
< comb=�:oo! HEAR�H� � .. � ... �'1!:r eyeo. F. HI_" ouIy. 8!i8.s-B'w.y. N.Y ; JI:,.';"ofproOfa FRE8 
., R. A. lY: S .  , Tbe Double Acting Rams 0 the valves as 

well ae shut them olf with rn: power of the 
I ' 

w
�
te

L: I
o
��:8fJ�s' & CO., Marlboro, N. H WOODEN T A N KS. 

LOUIS VEHON. Tailor. X 103 Adams 51 • •  Chicago. FW����
s
8:�l��:e�:''i=''!�s. 

St' m' . 

. . .  , ' , Red Cypress Wood Tanks B specialty . 

. ar * apQ Study ' Electricny at Home =======" =---W�·21f�E.��I.;���!t
L
�l:mf�s�ii�e' KY. � by our correspondence method. Terms low. Ex�erl-

EGG S Best and cheapest food known.. Warranted . menta. CircuJars free. Sclentl1lc Machlulst. Clevel d. O. . �1Ii���� 'l\&���:
o
��;.��

c
��l: 

By Richard A. Proctor, F.R.A.S. RAILWAY A S!!!! FITTERS SUPPLIES Patent
· 

Electr·lc * * * Rue's Little Giant· Injector. 

A series of' twelve elegantly printed Maps of the Screw .Jacks, Portable Forges ... Blowers. V I S E. Heavens, one for every month In the year. Specially JOR" iii. URQIJHART. 4ti Cortiandt 8t., N. Y. , What I s  claimed, I s  �IDOelL.,=,--+F='l 
prepared for use In Nortb America. With descriptions FIREPROOF FLOORING.-DESCRIP- �rrf:J.!'��8�'i� work, 'jBiiijill���' accompanying each map, giving the names of the prin- - '" tlon of tbe various systems of tire proof tloorinll em-

I 
simply one s iding movement. clpal stars and constellations, showing their relative ployed In Europe and the United States. With 73 iIIus· The screw and nut Is not used 1-10 ae much ae the 

position. at given hours and days of the month. tratlons. Contained In SCIlON1.·IPIC AMERICAN SUPPLE- old way, consequently will be that mucb less wear. 
A most heautlful and convenient work, specially MENT, No. 947. Price 10 cents. To be had at thIs -MANUFACTURED BY-

adapted for the use of those who desire to acquire , office and from all newsllealers. Capital Machine Tool Co., Auburn, N. Y. 
a general knowledge of the starry realms. I ·  _ , _.- � - --

To Which is added 8 descriptiOn of the metliod of FULTON FOUNDRY AN,D .ACBIN� WORKS 
preparing and using artillcial luminous stars ae an aid -21 FURMAN STREET (NUll 'FUlTON FERRY). BROOKLYN, ff. ;Y. 
In fixing In the mind the names and places of the • FINE MACHINERY IRON CAIiiTINGS 
variOUS stars and' constellations. hy Alfred E. Beach.' 

I
,
.
'TOOI and. Pattern Maklnlr, Heneral iUachi1lillt .. , Ole, Pre8s • .  And Interoo!YllI'eable ,Work, Plain 

Altogether this Is one of the-most popular,. useful ; and Ornamenral J apannluir. Sew in .. Machlue Needle. (B N W Brand). 
and valuable works of the kind. ever published.. ' Telephone, Brooklyn 1ill. E. I}. WILLCOX. 

Oue quarto volume, elegantly bound In cloth. �ee ; . . ' . . , . . 
S�IiO, postpaid. I BIT Bores SMOOTH, IlOII ND, OVA l,. and SQUARE HOr.ES. MortlMlna Cor., HoxeM. - ' .  I etc. 11Ivalul!.ltle to.Carpenters. <lablnet and PattemMakers. HIIlh-MUNN & CO., Fu blishaI's. � est Award. Send � for set (� lltt, In neat _, or 000. lor 

361 Broadway, New York. BRIDGBPORT GUN IM��::fT�c'i? 
with Illns 

31�Brota._7. New YOI'll. 

© 1894 SCIENTIFIC AMERICAN, INC. 

,Ewart Llnk-BeItinl! (31 regular sizes). ' 
�r:r';'��r��:'ee��lf��b�nsmlsslons. 

cant J onrnal Bearings. 
Macbinery for elevating and 

conveying any material. 
Philadelphia address, 2020 Hunting Park Av. 

A New and Valuallte Book. 

12,500 Recelpt8. '2'08 Page8. Price $5. 
Bound in Sheep, $6. Holf-MrYTocco, $6.1i0. 

This splendid work contains a careful compllatlon of 
the most useful Receipt. and RepUes given In the Notes 
and Queries of correspo.dents as pubJisbed ln the "ci_ 
entilic AIRel'ican during the paetflfty;relltS: together 
with many valuable and Important additIOns. 

Ovel' Twelve 'Thousand selected ReceiPts are 
here collected; nearly every hranch of the useful arts 
being repr .. ",ented. It Is by far the most comprehensive 
volume of the kind ever placed hefore the public. 

The work lDay he regarded ae the produci of the stUdIes and practical experience of the ablest chemists and 
workers In all � of the worl d; the Information given 
�x:.fs�

f
f�� �����!'t:�,}'iir =:�se�n

d condensed in 
Almost every inquiry that can he thought of. relating 

to formulre used in the various' manufacturing indus
tries, will here he found answered. 

Instructions for working many dltI'erent _processes In the arts are given. 
��:y ":ltz7 �J I���'i.�; ���h �h"�cPs �� ���� 
value In their respective callings. . 

Tbooe who are In search of Indepenilent business or 
:':P�I�:��'::il

a
::.f fg we

h�':;':s
a
��f�c,;.:f�c

f
.,t':,':t 

suggestions. Jr Se'lld J(ff Desc1-iplive Ci,.cular. 

MUNN & CO., Publishers, 
8CIENTIFIC AMERICAN OFFICE, 

361 B1'_4way, New Yora... 



ORDINARY RATES. 

{r:::e;"���:.��'!!:�n�':..�' __ .7 :;8'i�'iM : n:: 
IF Ftw lOme cIaaoB of A41lertUem""t.9. Special 

. aM . BifJhtr rates 4re ,.eqtlli1"ed. 
The ab ove are charges per agate line -about elJrht 

words per line. This notice shows the width of the lfue. 
r���.!� �� :t:�'r'n.teEn::k.11f: �� ���: 
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momlllj( to appear lh the following wee'k's I88Ue. 

The Victor 
Pneumatic Tire. 

• • Is the most resilient tire made. This has been IJIOved by practica tests on the Victor Resiliometer
the only machioe ever iovented for testiog the resil
ienCy of tires. 

• At the New York cycle show, I8g4. no other tire !f�tered as many bounds as the Victor Pneumatic 

VICTOR RESIUOHETBR. 
�e proof 9f the pudding is in the eating, not in 

cbe:-ving the stnngs. Wherever tested, Victor Bicycles 
easily prove themselves the leaders. 

Why Dot ride the best ! 

OVERMAN WHEEL CO. 

.OSTON. PHILADELPHIA. DETRDIT. 
IlIEW YORK. CHICAQO. DENVER. 

SAN FRANCISCO. 

COLD FORGED PRODUCT. 

Wood Screw 
Patented lIIay 10, July 19, 11!87; Oct. 29, 1889; 

Aug. 19. oct. 21, ll!OO; April ,. lIIay 12, lB9l ;  
JDly 19, l892. 
Ils AdvantaKea are : 

t. Strouger than a common BCl'ew. 
2. Uniform and wide Blot. 
t. ReQoinl8 the 1188 of but one bit In b.-d wood. 4. � ea.Uer. 

' . •  i6..�)IOlDt.. 
6. Superior holdlug Power. 
'r. The BCrew being Cold Forged. Instead 

of VHt, leaves on Ita entire surfaoe a 
metsllie skin. 

• pr- Bend for I181Dples to 

AM E R I C A N  S C R EW C O. 
PROVIDE NCE. R. I. 

IGEIIT.!!� RitFlNET8OlS1ImRYSIIOP. " CATALOGIJE tj.D.BESLY& 00. 
'AllD MEJICY., CHICAGO, ILLU.5.A.-

---.... __ ._, 

LOVELL DIAMOND CYCLES 
HIGHEST GRADE. FULL V WARRANTED; 

VO\" �e,l\. O\" W O�e,� 
• "l\0\lYt O\" �\.\"\Yt. 

JOHN P. LOVELL ARMS 00. 
Manufadurers, BOSTON, MASS. 

WILL IIlJN YOUR 
SEWING MACHINE 

and other LIJIht lIIaehlnery. 
A wuIc'. worl< <Ione in a  001/. 

No PlwmI>inI/ Required. 

No. 1, !t,ln. wheel, B� 
H � · 1  .In. .. 10 " 3' 1 ' in. " 16 I steam Rotary MOtor No. 2, :;0 

Delivered free on receipt of price 

GAS IRON ,  $3 
Does the work oC .. ix. -...#" ......... 
Costs lie.. a day to heat. 
�rn:f:

r:i�!rr:ra�:':t�lred 
Delivered!_ on receipt oJprice. 
s_ JOT. <U8criptim cir""la�B. THE BOLCIANO WATER MOTOR CO., 
416 Water lit., Baltlmol't!,Md. Wholesale and Reta il. 
Boljliano's Perfection Gas Iron, 

STEElBALlS )c:JufMMI:':ljT. . Balls from �!:��:.� .:a:���k 
'B&llll of An1l Material or Size made 
to order. A oouracy of sphere. size 

, �te:,.�
fo

�
t
W�fe

t
��:.'��-. '  Also manufacturers of Automa-

tic Screw Machines for Sewing 
Machines. Blcyeles, ete. 
Cleveland Machine Screw Co. 

== .... 133 �d ATe., Cleveland, O. 

PaUlt ROCK EIERY IILL STOlES. 
Next to lIlade to 
Diamow Plt Aq 

in Iml Prame Bar4neIB 
and without 

DvabUl\f. change. 
CutS every substanee With _pled rapidity ; 

aI,w:a;S s� .. rp; ,emery (ace Nevel" Dreaaed, . As 
muel,' 1JI0re Durable than other stoaea as they are 
Harder. Never Glaze; grind everythiDc. · lIIoat 
Rapid 4ilJolnller known. 

SeB4 � ehmdar. 
sTURT£VAt4T' MltL 'COi; Botton, · ..... 

MCKleR 31 
Co R lUi m lb iia9 

Price, $ ft 50. 
This beautiful machine marks the 
extreme limit to which regular bi
cycle construction has thus far 
gone, in lightness cotpbined with_ 
strength and durability. It is a 
semi-racer, built for track work, 
and foc road racing under reason
able conditions, but it will afford 
the highest satisfaction as a reg· 
ular mount.for ,light and careful 
riders who are willing to do with· 
out brake ana coasters. Weight 
with wood rims, 21� pounds. 

pop� MFG. CO., 
Boston, N ew York, Chicago, Hartfurd. 

Call on any of our agel!.tB and get a 
Columbla eatalogue me:; or.Bend us two 
two-cent stamps and we will man it. 

...-a ___ REPERA PA·PER. 
A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better ReJrolts. Easler Obtained. No Ice, No Hot 
Water Treatment, No Lead Salts, 110 Ala .. or other hardenersendangerlnf( 
the durability of the image. Enr6me slmpllelty of all operations. Prln� toned. 
and' mounted In less time and wlth )_ �",ble than .... y other. paper.. no. not brOnze· &lid does Iiot 1Ix out. A paper or all Climatea aM all seaJ/On'. WUZ stand a hot 
wat..- test oJ l00" F.a11dwm lll-lUlvejUBt IUwoli in ke eoltJ _. Has none of thedefeets 
of ita rivals. a;r- Writ for :tree sample sheets. r A8k JOT. priees of our �l"cial 
=::,al'il·Dealers. Nepera Ghemical liO., Nepera Park, N.  Y. 

ASTR·O N O MY 
Made easy and Interesting with the help of our uew Celestial Planisphere and Handbook. 
For descriptive circular, address POOLE BR08., Chloaco, III. 

The 
American 
Bell Telephone 
Company, 

f S cte�!���Tft0?������� ogue 
t Our new cataloa'u� cODtaiDiDIl over IOU pages, includ. 

The Folding Kodet. A new glass 
plate camera for 4XS pictures. Can be used with 
films by the addition of a roll holder. Latest 
Improvements" liilf6St ' adjustments, handsome 
finish. 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569, granted 
to Emile Berliner N ovem
her 1 7, 1 89 1 , for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3. 
189�, for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro· 
phone transmitters and of 
carbon telephones. 

IDg work. on more tban IIfty dllferent 8ubjeets. Will be 
onalled tree to any add res. on apolleaUon. IUVNII & GtI .. Publi.ben Sclenti1lc American. 

361 Broadwa.,. New York. PdQ!. with double plate bolder, S15.00 
BASTnAN KODAK CO., 

! B."d for '94 � Rochester. N. Y. � Catlllollu8. ' Z 

B�" 
STEAM PACKIN C 

i Boner Covertnr.' lIOllboard. Bootlng, 
i Building Fel , Liquid Palnte, Etc. t DItSClUPnVB PRICK UST AND SAMPLES SDIT _ 

I WEBER GAsi�t��;87 "OO' � " Y' 
� Ellpec1aUy adap� f:'� w.:rr .. 
I �;. 'W=�e�:r��::�I� i 1 een l per horse po .... er per ho.r. ! THE SmPLEST, MOST ECONOltllCAL AND BEST POWER. t Address 439 SOllthwest BOlllevard. IF Bmd JOT. 00rculM • 

. -.-.---.--�'- -' �--�� Weber Gas and Gasoline Entine 00 • •  .KJtr1s1iMi\�Y' 

© 1894 SCIENTIFIC AMERICAN, INC, 
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ENGINES BOILERS & MACHINE TOOI.8. 

, �plete outll18 furnished. Send JOT. 1Iri
CeB and Oata/.oVlU · B.n W. P. DAVIS. Roehester. N: Y. 
ALUMINUM fI�I!��?:lI�cr&'!� 
AGENTS W AIITED . for ,Grinders' Supplies. LIIIera! CommIs8Ion. � T� Co� Btroudsbnrg. P .. 

BOOK-==t��D«&����t!:\��1. 

1��t NEW MAIL. 

mg.est Quality and BIlllUomeit Lint bdat« of the I ear. 
MEl'f'S-I.ADIES'-HOY's' PATTER;N� 

Boy's New MatI, htghest grelde boy's Wheel made; .:;9. 
Also Boy's Whem. - - ' - • • •  li .p. CJ�':fg:;��¥:��� .!"�=:.es�- �. 
WM. READ &; SONS. 107 Washington Street, ON. 

HYPNOTISM :  �,:�ses and A=in� 
book.lt. Prot.A.Jlderson, s.A�TetIl'le.chiClllrO 

IF ESTA Bl.I�BEB 1�41i. 
The Most Popular Solentifto Paper in the World 

OnlY 83.00 a Year, IntllHdlalr Posta.e. Weekly-li� Numhen a Year. 
Thl. wIdell' circulated and splendl4Jy 1Il1lStrate4 

paper Is published weekly. Every number contains stx. 
teen _es of nsetul lntormatlon and & Iarae number of 
orillinal engravm.s of new Invent.10D8 and dlsoovert8ll, 
representllllr EnjIineerlng WorD. Steam Uaehlnery. 
New InventiOllB. Novelties In Mecbmloe, KanDt __ 
Chemistry. El8ctrlelty Tel8j!lBphy. Photography. ArcbI
tecture, Agrle81ture, Hortlealture, Natural BJaiIr7. 
eI4\.. COmplete IIat of � eub ...... ' 

...., .. .c 8 • .-.eritJtt_.� COPY (If Ute scniir· 
r"'l' AJf'lmKlA2twlil be B'llltfor one !J" .... ---.Tl num� 
poBtage prepaid. to any sub8eriber In the United Btatee, Canada, or MeXIco. on rt>eelpt of llnee dollar" by the 
publlllbers; six months, IUO; three mont.hs, 11.00. ' 

Clllbs.-Hpec1al rates for several nam8ll, and to POJJt 
Masters. Write for partlculan. 

The safest way t.O remit is bt poatal'liiiler-. Draft. or 
EXpress lIIoney Order. MOBeY earetuUy placed .Inalde 
or' envelopes. securely sealed. and correetly addn!ll8ed. 
seldomlloes astray. but Ie at the sender's rl8k. Addre88 
all letters and make all orders. dratte. ete.; payable to IUVNN & CO .. 361 IIroadway, New York. 

T H E  Idtttlifit �mtdtau ,uppltmtut 
This Is a separate and dlsttnct pnlilleatlon from 'l'B. 

BCmNTU'lC AMlIIRlOAN. but Is ualform therewltb In size. 
every number containing Bixteen larIle _es full of en
I!T1lvilll(B. many of which 'are taken from foreign papers 
and accompanied with translated deilCrlpiions. 'J'B. 
8CTlINTlJI'IC AIIlDlUCAli BuPPLJIMDTts pllbllBhedweel<. 
Iy. and Includes a very wide raDlle of _tents. It _ 
88Dts the mOBt _t papeIB by"!fllD6Dt. writers In all 
the prlnelpal tIepatI.JoorWo of · 801enoe ad !.he UJJ8faI 
Arts. embrac\njr BIolou. GiJoIOll7 • •  �. Natural 
HlstoryW!UOOIIrapby. Arcb8.0IOli-,.. Aetionomy Chemta
try. 1!IjejIt.rIoItY. Light. Heat. Ueehanleal Enlrt eer\nJf. 
Steam aDd RaIlway Flnjrlneerlng. Mlninl:. Ship liulldlug. 
Marine Engineering. PbotolmOPby. Technology, Manu· 
faotlll"lnll industrlee. Sanitary Eng! eer\nJf. AI/rIcnlture, 
Honlcillture. DonlestleEoonomy. Blollraphy. Medicine. 
eta. A vast amount of fresh and valuable luformation 
obtainable in no other publleatlon. 

The mOlt \mportant Enoinetrinu lr oriel. Mecbanlsms, 
and Manufactures at home and abroad are Illustrated 
and described In tbe SITPPLlWlCNT. 

PrIee for the SUPPL1DIDT for the United States, 
Canada, and MexIco. �.OO a year; or one copy of tile 
Scn:NTDrIC AM BHJCAN and one copy of ihe SUPPLB
MBNT. IIoth mailed for one year to one address for 1'/.00. 
BinJlIe copl .. 10 canta. Ad� and remit by pOetal order. 
exprese money order. or ehecJt. 

M U N N  & CO� 361 nroadway. New York. 

�uildiug cgditiO'u. 
Tn" BcJIDNTll/IC AIIERICAN A R C H I T E C T S' ANn 

BUILDERS' EDITION Is Issued monthly. I2.IiO a year. 
Slnllle copies, W; cents. Thlrty.two larIIe quarto _es 
forming a large and splendid MatIi"aztne of Arehlteeture. 
richly adorned with elegant' plat .. in color,. and wltb 
otOOr line engrann.ra; Illustratlug the most Interesting 
eIamples of modern architectural construction and 
allied subjeeta. 

A 8pec1al feature Is the presentation In each number 
of a variety of the latest and beet plans for privateresi· 
denees. elty and coun"'y lnelDdIng those of very mod· 
erate cost as well as the more expensIve. DrawlllJ!8 In 
perspective and In color are given, together with P1aD8, 
Descr\ptIOIlll, LoeatloIlll, Estimated Cost. ete. 

The el8lraDce and eheapn888 of this magnllicant worl< 
have won for It the LarKe .. t Circulation of anT 
ArchItectural puhlleatlon In too world. Sold by all news· 
I!ealers. I2.IiO a year. Remit to MVNN & CO., Pabllshera, 

361 Broadway. New York. 
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