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AIR RESISTANCE TO lIt:OVING BODIES. 

We publish, in another column, a letter from a cor
respondent who holds very pronounced views as to the 
exaggerated importance attached to the element of air 
resistance by such experimentalists as Mr. Adams, 
whose sheathed train, popularly known by the weird 
name" Windsplitter," is just now attracting much at
tention. Mr. Adams, whose theories have appeared so 
plausible to one of the leading railroad companies as 
to lead them to place a standard locomotive and train 
at his disposal and give him right of way over their 
llJain line of track, is convinced that the inertia 'of the 
ail' is not merely an obstacle in the way of hjgh speed 
iu railway traius, but that at the highest speeds it is 
the most serious resistance of all. Our' correspondent, 
on the other band, would have us believe that air re
sistance is greatly overrated, and that beyond the head 
resistance encountered by the 10COlllotive in opening 
up a path for the train through. the still atmosphere, 
the latter exerts but little' retarding influence 
upon the following train. The truth lies somewhere 
between these two extremes. It is probable that MI'. 
Adams overestimates the air resistance-it is certain 
tha.t our correspondent places it'too low. 

Considering how greatly it affects the problem of 
high-speed transportation, whether by train, trolley, au
tomobile, bicycle, or even by those elusive phantoms, 
the airships and dirigible balloon, it is truly astonish
ing that we are possessed of so little data of a practi
cal kind on the subject of air resistance to moving 
bodies. We say this with a full appreciation of the 
experimental work that has been done with whirling 
bodies and by means of gages carried o'pon moving 
trains; for, despite the facts that have been thus ac
quired, it is certain that they have yielded comparative
ly little data that is of practical value as applied to'the 
air resistance to large bodies of broken contour and un
even surfaces traveling at high rates of speed. If our 
readers will take the trouble to look UP' a few of the 
treatises that have b een written upon the questiol). of 
traiu resistance, they will find that, whereas the author 
in each case proceeds as upon firm ground when he is 
speaking of wheel resistance, axle resistance, internal 
registance of engines, etc., as soon as he enters the field 
of air resistance he moves with halting steps, as one 
uncertain of his foothold or moving in the dark. 

There is a growing conviction among railroad llJen 
that, although Mr. Adams may be attempting to prove 
too much, he is opening up a question that is of far 
greater importance in the economics of transportation 
than bas generally been supposed. We ourselves have 
long been of the opinion that if a special series of tests 
were to be carried out, under varying conditions, and 
with every refinement of scientific accuracy, to deter
mine the exact amount of atmospheric resistance due 
to what we might call (adopting the language of the ship 
designer), the" bow wave," the" wake" and the "skin 
friction" of a train, the results would be as surprising as 
they would be valuable. If form has such an import
ant relation to speed in a body moving through the 
fluid, water, it is surely not unreasonable to suppose 
that form has some relation to speed in a body !lloving 
four or fi\-e times as swiftly through the fluid, air. It 
is true, as our correspondent states, that the' train car
ries along with it strata of air; but so does the ship 
carry strata of eddying water, and it is in the endeavor 
to reduce the speed of these currents, and so avoid the 
loss of power due to setting them in motion, that a 
•• Columbia" or a .. Shamrock" is sheathed with costly 
metal allQY and burnished to the smoothness of glass. 
The smoothing down of the irregularities in the sur
face of-a traiu is done to reduce the velocity of these air 
cUl'rents and limit the air resistances mainly to those 
due to displacement at the engine, and replacement at· 
the last car of the train. 

Closely allied to the quest-ions of sheathing is that of 
tapering the ends of a train. To what extent it would 
be possible to conform to the theoretical .. bow" and 
.. stEjrn " form that would probably be suggested by the 

J ,it.tifi, jmtricil. 
results of the proposed investigation, would be largely 
determined by considerations of convenience in opera
tion. 

.... , .. 

THE ELEJfENT OF SAFETY IN SJfOKELESS 

. POWDER. 

During one of the violent electrical storms which re
cently passed over New York city, a powder boat upon 
which was stored a considerable allJount of smokeless 
powder was struck by lightning, and a case containing 
fifty pounds of this powder ignited and its contents en
tirely burnt up without. producing even the semblance 
of an explosion. Stored in the same boat, and adjacent 
to some of the cases which were ignited, were several 
kegs of bl!\ck powder which, thanks to the non-explo
sive character of the slllokeless powder, were merely 
scorched on the outside of the kegs. 

The valuabie quality of smokeless powders which 
renders them slow-burning and non-explosive, so long 
as they are exposed to the atmosphere or contained 
only within the slightly resisting walls of a tin can or 
a wooden packing case, was not the immediate object 
of the patient investigation which has resulted in thtl 
invention of these powders. The quality of safety 
is incidental to the quality of slow-burning, which is 
the prime requisite of all powders of this class. The 
commori black powder, with which we are all familiar, 
is quick-burning; that is to say, it is converted into 
gas immediately upon ignition, there being practically 
no interval between the moment of ignition and the 
moment of complete combustion. If a small quantity 
of it is ignited in the open, it is burnt with practically 
explosive effect, and when it is contained in an enclosed 
or strongly resisting chamber such as a bore of a 
gun or rifle, the whole of the charge is converted 
into gas at the instant of ignition by th� primer. 
The curve of pressure down the bore of the gun is 
cbnsequently very uneven, being rellJarkably high, 
over the powder challJber, and falling rapidly to !J. 
very low·point at the muzzle. The manifest advan
tages of producing a powder which, as the projectile 
passed down the bore, would burn slowly and pro
gressively, giving off increasing volumes of gas corre
sponding to the increasing space behind the projectile, 

. led to the invention of slow-burning powders, and it is 
still the inspiration of all investigations along these 
lines. 

Other things being equal, the rate at which a charge 
of smokeless powder will burn and be converted into 
gas, is proportional to the pressure to which it is sub· 
jected. A stick of powder llJay be held in the hand at 
one end, while it is burning at the other end, the rate 
of combustion under atmospheric pressure being very 
slow; but, if the same stick is burnt in a closed vessel 
where there is a consequent rise of pressure due to the 
gases which are given off, the rate of combustion will 
increase proportionately to the pressure. 

In the remarkable incident to which Wtl have referred, 
we are informed by Messrs; Von Lengerke and Detmold, 
of this city, the owners of the powder boat which was 
struck by lightning, that the corner of the cabin stru,C
tures on deck was shattered, and the whole of it burst 
into flame. Captain Jensen, of the boat, after rowing 
his wife ashore, pluckily returned to the powder boat 
and commenced to put out the flames. While he was 
thus engaged on deck he perceived what he describes 
as a mumed sound like the blows from a succession of 
air waves, striking the deck beneath him, and on open
ing the door leading to the hold of the vessel, found 
that the fire had communicated to a nUlllber of wooden 
cases filled with five·pound tins of smokeless" E. C." 
powder. The pressure due to the ignition of the pow
der had burst open the tops of the tins and blown off 
the cover of the wooden packing case, after which 
the contents had burnt up without doing any further 
mischief beyond scorching the surrounding cases and 
black powder kegs. The incic;lent affords a remark
able proof of the impossibility of exploding this type 
of powder in the shape, and under the conditions in 
which it is ordinarily handled, shipped, and stored. 

. ' .. . 
A NEW GAS BATTERY. 

A Savannah inventor, Mr. Andrew Plecher, has de
vised a most interesting gas battery. The generation of 
the current is effected by the direct chemical union of 
two gases-oxygen and hydrogen, for instance It is well 
known· that certain substances, such as palladium and 
platinulD, or other metals of this group, have the 
peculiar effect of causing the union of two such gases 
when brought together on its surface. In the •• Doebe
reiner" lamp, for instance, where a mixture of hydrogen 
and oxygen impinges upon the platinum in a finely di
vided condition, the surface action of platinum causes 
the two gases to unite and to heat the platinum 
red hot, which in turn automatically ignites the 
gases. The chemical union of the two gases in such 
case is attended by the correlated phenomenon of heat, 
for the reason that the interatomic action produces a 
series of short circuit couples whose resistance gives 
heat instead of electric current. 

Mr. Plecher's invention is_ designed �o prevent this 
production of heat, and to get its correlative equiva
lent iu electric current by separating the positive side 
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of the atoms from the neogative side, and by thus segre
gating the positive from the negative forces to carry 
them off in an extraneous circuit which permits it to 
be used in a controllable elt!ctric circuit_ Briefly, the 
invention consists in a cell whose body structure is 
of some porous material which is homogeneously 
filled throughout the entire structure with platinum, 
or its equivalent in a finely divided condition. This 
cell body has urought to itl! burface on oue gide one of 
the gases, and on tl e otlwr sicl ... the orhE'r !!as. and the 
cell is provided with two gathering electrodes of great 
superficial extent, one of them bathed in the hydrogen
saturated surface of the cell and the other in the oxy
gen-saturated surface of the cell, whereby when the 
hydrogen and oxygen unite through the action of the 
finely divided platinum the two electrodes will gathl'f 
the liberated forces of opposite polarity as union takes 
place between the atoms, and carry them off through 
the conductiug wires of an extraneous circuit. 

... , . 

AN INTERESTING CLOCK. 

Messrs. William Potts & Sons, the well-known clock 
makers of Leeds, England, have just constructed for 
that city what is claimed to be the greatest horological 
achievement of the century. The clock is a huge one, 
and in it are combined many features of the most re,� 
markable clocks in the wOl'ld, such as those at Berne 
and Strasburg Cathedral. 

The huge clock dial, which is of polished copper wit� 
the figures inscribed upon it in blue, is flanked upon 
either side by a mail-clad knight, each holding above 
his head a battle-axe, which serves to strike the gongs 
at the quarters and hours. Above the clock, upon a 
kind of verch, stands a large cockerel. In front of the 
dial is a platform. 

When the quarters of the hour are reached the mail
clad knights strike their gongs. Immediately on the 
left hand side of the dial a door opens autoQltttically, 
and there issues forth a British soldier in full uniform. 
When he reaches the center of the platform he halts 
and salutes in precise military manner. He then passes 
on to the left, and is followed by a kilted Highlander, 
who repeats a similar performance when he reaches 
the middle of the platform. Then comes an Irishman 
in the old dress of his country, brandishing a shille
lah; then a Canadian boatman with his paddle, and 
finally, a Hind�9, wearing his turban and loin cloth. 
When the figures' have passed round the platform they 
disappear from. sight through another door, which 
clolSes automatically upon the last figure's exit. Then 
the cock bird overhead flaps its wings, raises its head, 
and gives three lusty crows. The figures are manu
factured of copper bronze, while many of the other 
parts of the clock are constructed from gun metal. 
The escapement is the double three-legged gravity by 
Lord Grimthorpe, who is probably the greatest living 
authority on clocks and bells. 

. ,{; . • ••• • 

INQUIRY CONCERNING WATER TUBE BOILERS. 

The British Admiralty are going to hold an exhaus
tive inquiry in connection with the respective advan
tages <>ftliil water-tube boill;lr and the cylindrical boiler 
as used in the British Navy; . The committee consists 
of seven members: Vice-Admiral EliI' Compton Dom
ville, president, who has had under his command ves
sels equipped with both t.ypes of boilers; Mr. List, the 
supel'intendent engineer of the Cunard Steamship 
CQmpany; Mr. Milton, chief engineer-surveyor of 
LloydsRegistry of Shipping; Prof. Kennedy, formerly 
professor of engineering at University College; Mr. 
Smith, an engineer in the Royal Navy holding the po
tlition'of inspector of machinery; and another gentle
man whose name is not yet divulged. The committee 
will ascertain, practically and experimentally, the rela
tive advantages and disadvantages of the Belleville 
boiler for naval purposes as compared with cylindrical 
boilers; will investigate the causes of the defects that 
have occurred in these boilers, and in the machinery 
of ships fitted with them. The committe will then re
port as to how the defects may be remedied, or averted 
altogether, and wiII also report upon the other types 
of machinery employed in the vessels. In short, the 
committee of inquiry . will completely overhaul all the 
various types of machinery employed in the British 
Navy, and then report as to which is the most reliable, 
trustworthy, and efficient. To enable them to carry 
out their practical experiments, the" Hyacinth," which 
is supplied with w.ater-tube boilers, and another cruiser 
fitted with cylindrical boilers, will be placed at their 
disposal. Copies of the reports of all the defects of 
machinery and boilers that were developed during the 
recent maneuvers of the Channel Squadron will be 
handed to the committee, and they will inspect the 
vessels in which the accidents occurred. 

• ••• • 
THE question of the gender of the word ',Hautomo

bile" has just come up for adjudication by,tb� Freneh 
Academy and the •• 1m Illortels " have . d� . to make 
it masculine. Many French purists disa�#:*ith the 
Academy. Still it seems eminently proper,to wake the 
rattling combination of iron and flre, ,or· electriCity, 
masculine. 
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THE HEAVENS IN SEPTEMBER. 
BY HENRY NORRIS RU�SELLt PH.D. 

The shortening days of September bear witness to 
the sun's continued southward progress. On the 
morning of the 23d the sun enters the s ign of Libra, 
and, in the language of the almanacs, "Autumn be
gins." With the change of season it is as well to take 
our monthly glance at the stars at an earlier hour-
9 P. M. in the middle of the month. 

Right overhead is Cygnus, with Aquila on the south 
along the Milky Way, and Sagittari us setting below. 
Lyt'a is west of the zenith, and Hercules, Corona, 
Bo5tes, and Ophiuchus fill up the western and north
western sky. The Little Dipper extends horizontally 
to the left of the pole, and the Great Dipper is just 
below it. 

Due south of Cygnus, and east of Aquila, is the 
l ittle  lozeuge of Delphinus, or "Job's Coffin. " Capri
cornus and Aquarius are to the south and east, and 
low down on the southeastern horizon the  solitary 
first-magnitude star FomuJhaut marks the constella
tion of the Southern Fish. Aries and Pisces are low 
i ll the east, and the Pleiades have just risen. Higher 
up is  the brilliant array of Pegasus, Andromeda, and 
Perseus, and far to the northward Capella is once more 
visible. 

THE PLANETS. 

Mercury is morning star ti ll the 13th, when he passes 
su perior conjunction and becomes evening star. He is 
too near the sun during the month to be well seen 
with the naked eye. 

Venus is by far the most conspicuous ornament of 
the morrring sky, rising before 2 A. M. all through the 
month. On the 16th she reaches her greatest eastern 
elongation . . Though past her time of greatest bright
ness, she is stil l  very brilliant, and can be easi ly  seen 
in the daytime when properly pointed out. At noon 
o n  the 19th she is  about 3° due north of the wan
ing  crescent moon, and should be easy enough to 
find. 

Mars is a morning star in Gemini,  rising about 1 A.M. 
i n  the middle of the month, but is not yet conspicu
ous. He is  less than 10° west of Venus on the 1st, b u t  
since Venu s  is  moving eastward m u c h  more rapidly 
than he is, the distance increases to over 20° during 
the month. 

The presence close together in the morning skies of 
the two planets which are nellrest our own may 

',ientifi, �lUeri'llIc 
The earth absorbs 70 per cent of the unit, and Mars 

75 per cent of less than half a unit, or about 35 per 
cent of a unit. So it appears that Venus and the 
earth have about equal amounts of heat to radiate, 
while Mars has only half as much. This makes it 
seem probable that the surface temperatures of Ven ue  
and the earth are about the  same, whi le  that of Mars 
is  much lower-about as cold at its equator as at the 
earth's poles. 

Of course, the internal heat of the planets may warm 
their surfaces up to any degree. But in  i ts absence it 
can hardly be dou bted that the earth's surface is  much 
warmer than that of Mars. 

The character of the true surface of Venus, below 
the supposed cloud layer. m ust., of course, remain a 
matter of con jecture. But it is to that h idden region , 
rather than to the ruddy planet, that in the present 
state of our knowledge our imagination i s  directed in 
the search for a pos.sible inhabited world. 

Jupiter is. in Scorpio, and ·is being rapidly overtaken 
by the sun, so t hat he is only visible in the early even
ing. Saturn is in Sagittarius, and remains visi ble in 
the south west a.bout an hour and a half longer than 
Jupiter. Uranus is in Scorpio east of Jupiter, and 
Neptune in Taurus, very difficult to find without a 
telescope provided with circles. 

The comet discovered late in July by Prof. Brooks 
is still in sight. Toward the end of August it passes 
close to the pole, and is visible all night  long, but is 
too faint to be seen with the naked eye and is growing 
fainter, as it is receding from both earth and sun. 

THE MOON. 

First quarter occurs on the night of the 1st, full  moon 
on that of the 8th, last quarter on the  afternoon of the 
15th and new moon on that of the 23d. The moon is. 
nearest the earth on the 9th and most remote on the 
23d. She makes an unusual number of conj unctions 
with the planets duriug the month, passing Jupiter on 
the afternoon of the 1st; Uranus the same night ; 
Saturn on the afternoon of the 3d ; Neptune on the 
morning of the 16th ; Mars on that of the 18th ; Venus 
at noon on the 19th ; Mercury on the afternoon of the 
24th;  both Jupiter and Uranus again on the morning 
of the 29th, and Saturn on the night  of the 30th. 

., . , .  

POLYGLOT CHINA. 

furnish occasion for speCUlations about their possible It is true, says the Ostindischer Lloyd, that the in-
habitabili ty. habitants of Peking, Canton, Shanghai, Futwa and 

Far as we are from any definite conclusion on the Amoy speak Chinese; but, as to other parts of the 
subject, i t  is interesting to note that the resu l ts of country, it i s  also true that c i tizens of the places named 
certain recent investi gations seem to reverse general ly cannot u n derstand the inhabitants any more easily 
accepted notions by i ndicating that forms of l ife than can a Parisian a German. Thus, the position of 
similar to those of the earth might have a better the Chi naman in his own country, where various so
chance of surviving on Ven us than on Mars. called d ialects are spoken, is rathel' peculiar. The 

Among the conditions evidently essential for such a Chinese d i alects have nothing in common with the 
survival are, first, a rotation of the planet sufficiently patois, or conversation forms of the language. 'l'hey 
rapid  to avoid overheating by day and undue cooling are u sed by the h ighest and lowest classes, the savants 
at n i gh t ; second, the presence of an atmosphere and and the u neducated, and the officials and the coolies. 
of water; and, last but not least, a mean temperature The  dialect is  a language of itself. The various dialect 
of the planet's surface between the freezing point and forms are related to one another in somewhat the same 
about 150° Fahrenheit. manner as the Arabic to the Hebrew and other Semitic 

Th e  first of these cond itions is fulfilled for both ton gues, or German to Engl ish, Dutch, Swedish , etc. 
planets, as has long been known in the case of Mars, If it is desirable to classify the numet'ous dialects, 
and as the recent spectroscopic work of Belopolsky they may be divided into the Canton, Hakka, Amoy, 
proves in the case of Venus. Swatow, Shanghai, Niflgl1'o, Hainanese and Mandadn.  

It  has recently been shown that the  density of  the The youngest of these is the Mandarin . This dialect 
atlllosphere of Ven us at her visible surface i s  much is not, as generally  supposed , the uni versal language 
less than that of the earth's at sea level. But if, as is of China. The Canton tongue resembles the ancient 
.often supposed, the Visible surface of Ven us i s  a con- Chinese spoken 3,000 years ago more closely than does 
tinuous  layer of clouds, the lower layers of her atmos- the Mandarin. The Hakka also shows traces of great 
phere beneath th is  veil may be as dense as the �arth's, antiquity. It is much older than the Mandarin, and 
or even much denser ; and such extensive clouds imply almost equals in point of age the Canton tougue. The 
abundant water. same may be said of the Swatow, Amoy and Shan ghai 

The atmosphere of Mars, on the other hand, is shown 0, _ dialects. In general, it IUay be said that the languages 
by spectroscopic evidence to be very much less dense'· 

spoken in southeastern China show traces of the an
than the earth's, and there are very few, if any, clouds cient Chinf:'se tongue, while the Mandarin dialect is 
in it. modern. 

But the most important of the recent investigations In addition to these main divi sions, there are man y  
in this connection deal with the question o f  tempera- quasi·d ialects spoken, in some instances, by thousands 
ture. of people. But the 'Same word forllls or d ialects are 

Ven u s  receives twice as much light and heat from not used· by all persons in a s ingle;distriet, althou gh 
t h e  sun as does the earth and Mars less than half 'IS the districts (civic d ivisions) are, as· a 

. 
rule, much 

JIlllch as the earth. A part of this l ight and heat i s  re- smaller than those of the countries of western Europe. 
flpcted by each of the planets, and does not warm it. People only a few mi les d istant from each other often 
The rest is absorbed, warming the planet, and is t,hen use totally d ifferent dialeet forms. In sOllle of the 
slowly radiated into space again.  The rate at which large cities, such as Canton, with more than 1,000.000 
this  radiation takes place depends upon t he planet's i n habitants, we often find several dialect forllls i n  use. 
surface temperature according to a known law, so that, The variations i n  the Chinese tongue are so great, in
if we know the amount of h eat that the planet ab- deed, that it  is not too much to say that there are as 
sorbs and then radiates, we can attain a fair approxi- Illany dialect forms in  the Flowery Kingdom as there 
mation to its surface temperature. are days in  the year. 

Now, it has been determined that Venus reflects 60 Ot· The IllOSt widely spread language is the Mandarin, 
70 per cent of the  l ight fal l ing on h er, and, con se- which is used in one form or another in fourteen or 
quently, absorbs f!'Om 30 to 40 per cent, and that Mars fifteen of the nineteen provinces forming China. There 
reflects about 25 per cent  and absorbs 75 pet· cen t; and are also northern and southern Mandarin tongues. 
it is estimated that the earth reflects about 30 per cent The best northern Mandarin dialect is spoken in Pek
and absorbs about 70 per cent. ing, while the best sou thern is spoken in Nankin. A 

So. taking the amount of heat received by the earth third marked forlll of the same tongue is spoken in 
from the sun as a unit, we find that Venus absor.bs 30 West China, especia l ly  in Tsien-Kiang. People who 
to 40 per cent of twice that amount, or from 60 to 80 speak the various Mandarin dialects, however, can 
per cent of the unit. readily ul1der,;tal1d one another. All persons, from 
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whatever part of China, who desire to enter poJitical or 
official l ife, learn this tongue. 

The other Chinese langualles are spoken by compar
atively small numbers of people. About 20,OOO,000f for 
instance, speak Cantonese in one form or another. It 
is ulSed in the greater part of the province of Quang
Tong. About one-third of the people of this province 
use the Hakka tongue. In its northeastern part, the 
Swatow dialect is also heard. Cantonese is also spoken 
in the Quang-si provinces. There are not so man y 
dialectic forms of the Hakka tongue as there are of the 
Cantonese. Passing up the coast, we find about 3,000,-
000 people speaking Swatow. In all probability, 
9, 000,000 use the Amoy dialect, which resemJ:>les 
Swatow about as closely as Portuguese does Spanish. 
�till further up the coast, we find the Futwa dialect, 
which is used  in a district about 150 miles long and 300 
wide, containing a population of 5,000,000. The dia
lects of Ningho and Shanghai, although only a few 
miles apart, d iffer greatly. The Hainanese is spoken 
by the people of Hai n an. It  is related to the Amoy 
and �watow dialects-sl ightly reselllbling the Japanese 
-and is spoken by about 3,000,000 people. The inhab
itants of the vicinage of Sutshu, between Japan and 
Formosa, also speak Hainanese. 

The official language of China is the Pekingese (a 
Mandarin dialect), which is spoken by 200,000,000 peo
ple. The Court has to have interpreters. 

All the Chinese who come to the United States are 
from Canton and its near neighborhood, and conse
quently speak the Cantonese dialect. 

The Chinese are not generally educated. About one 
man in every h undred can read and write, and about 
one out of a thousand women. 

Foreigners can seldolD do more than learn one dia
lect in a l ifetime. To speak one dialect, it is necessary 
to know at least 6,000 words. One well-known trans
lator of . the Chinese classics did not speak enough 
words to be understood by his Chinese servants. 

THE DEATH OF PROF. J. E. KEELER. 

The death of Prof. James Edward Keeler, Director 
of the  Lick Observatory" at Mount Hamilton, on 
August 12, is an i rreparable loss to that branch of science 
of which he was so conspicuous an ornament. 

Born in La Salle, Illinois, forty-three years ago, he 
early Illanifested an inclination toward astronomical 
research . A graduate of Johns Hopki ns  University, 
he at once entered upon the practice of the profession 
to which h e  had determined to devote his life. In 1878 
he participated in the Colorado expedition for observ
ing the total eclipse, and was afterward a colleague of 
Prof. Langley in the famous expedition to Mount 
Whitney in California. 

Later he studied with Quincke, at Heidelberg, and 
Helmholtz, of Berl in,  and on his return attached h im
self  to the Allegheny Observatory as assistant. When 
Prof. Langley retired frOID AlIegheny, Prof. Keeler took 
his place as chief astronomer. U nder his direction 
that observatory gained its highest position among 
astronomer .. in the field of original discovery, Prof. 
Keeler devoting his special talent to the advancement 
of the scien ce of stellar spectroscopy, and achieved 
great fame for his discoveries in this abstruse and 
difficu lt  branch. In 1898 he  was chosen Chief Director 
of the Lick Observatory, and under his capable man
agement the powers of its great instrument were de
voted to the highest uses. 

Prof. Keeler, while an enthusiast in his favorite 
science, was at the saID I" time extremely conservative . 
The ambition to shine in popular estimation was en· 
tirely lacking ; consequently, the work w hich he ac
complished can be truly estimated only by the great 
ones in astronomy who work less for sensational ap
plause than for established results. 

Prof. Keeler's researches on the sun were profound 
and successful, and his lectures, given from time to 
thne before the academical societies of the West upon 
this subject, were remarkable for their lucidity �and 
brilliant conclusions. 

Prof. Keeler's chief claims to distinction were based 
upon a work-not yet complete-of studies of nebnlre, 
from which much was hopf:'d for. His observations 
upon the great nebulre of Orion, published in the 
SCIENTIFIC AMERICAN of May 13, 1899, gives an im
pression of the scope of a work which was designed to 
distinguibh the new epoch in astronomical research. 

• ,e • •  

AWARDS AT THE PARIS EXPOSITION. 

Forty-two th ousand seven hundred and ninety ex· 
h i b i tors out of 75, 531 have received awards at, the 
Paris Exposition. The United States obtained 1 , 981 
awards, of these 220 were grand prizes, 486 gold 
medals, 583 si lver medals, 422 bronze medals, 270 honor
able mentions, and a long list of gold, silver and bronze 
medals of collaborators. In the last Exposition only 
1,000 pri zes, including those for collaborators, wet·!' 
given. The prizes were as follows: Grand prizes, 55 ; 
gold medals, 214; silver medals, 300 ; b ronze IlIedal"  
246 ; honorable mentions, 229. The 'nallles of those 
who received' grand prizes or gold medals have beeu 
made public. 
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LOCOMOTIVE SNOW PLOWS IN EUROPE. 
Owing to the heavy snowfalls duri ng winter the 

lines in central Europe are greatly interfered with i n  
their traffic ; i n  the north o f  England, the running of 
trains is often interrupted during the first fortnight of 
February ; and in Scotland a passenger train, blockaded 
by snow, sometimes has to stop in the open country for 
an entire night. 

This has called attention to the measures to be taken 
to prevent railway tracks from becoming buried under 
snow as the result of severe storms. 

At present we have fences, and small masonry walls, 
or what are called " snow fenders " ;  and also snow 
barriers, such especially as those used upon the Cape 
Cod section of the New York, New Haven and Hart
ford Railroad. In Saxony, sti l l  an
other arrangement has been devised 
to prevent the accumulation of snow 
upon rails and in cuttings. This 
consists of finely meshed nets of 
iron wire, expanded metal (metal 
deploye), or even of cocoa fiber, 
which have interstices of about 
1� inches and are strung in lengths 
of 13 feet by 5 feet in height. They 
are fastened at the top and bottom 
to ropes· stretched between poles, 
similarly to a tennis n.et. Old rai l
way ties often serve as the poles. 
This net opposes no obstacle to the 
wind, although it perfectly arrests 
the snow. 

Schuckert Company, of Nuremberg. To each turbine 
is connected direct ly an alternate current dynamo giv
ing 11,000 volts. The electrical energy is transmitteo 
to Stuttgart, a distance of 12 miles, mainly by overheao. 
conductor, which extends as far as Prag, where a sub
station has been established ; the tension is reduced 
from 10,000 to 3,000 volts, and two cables lead to the 
second sub-station of Stockach and to the main sta
tion in Marienstrasse ; in both the latter a part of the 
alternating current is transformed to direct current. 

Chronic Brass Polson. 

Metallic poisoning in i ts various forms is quite fre
quent in certain industries. It is specially common in 
those employed in lead works j1nd with painters who 
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tion, staining the linen, the hair is green, and there 
also are many other bad features of the disease, but 
phosphorus pil ls and dilute phosphoric acid yielded 
satisfactory results. 'I'he use of mi lk as a beverage 
was found to be of disti nct advantage. 

....... 
Vtllization oC Sugar Beet Waste as Manure. 
No satisfactory process has been found until recently 

for utilizing waste materials which accumulate so rap
idly in German beet sugar factories. The problems 
which were the most difficult to solve were how to re
duce to a useful form the valuable ingredients remain
ing in the mass, how to obviate the unpleasant odors, 
and to dispose of the dangerous waste water. These 
difficulties were particularly felt in establishments 

When the means of protection are 
unable to resist the snow, plows 
of the common type are mounted 
temporari ly upon the locomotives. 
These attachments may be dis
llIounted when it  is so desired. 
They do very effective work at a 
speed of 24 miles an hour, when 
the snow does not exceed a depth 

FORM: OF ROTARY SNOW PLOW USED
' 

ON· HUNGARIAN RAILROADS. 

which produce sugar or alcohol 
from molasses, the residuum, known 
as brown lye or molasses dregs, being 
a waste substance which it was 
found difficult to dispose of satis
factorily. When emptied into riv
ers, through sewers, it resulted' in 
the death of fish. When the lye 
was reduced chemically the pro
ducts of combustion escaping from 
the chimney made offensive. odors 
in the neighborhood. It was found 
that the manuring of fields with 
waste materials of this sort is ad
vantageous because the soil thus 
receives back in easily assimilable 
form useful matt·sr of which the 
beet deprived it  in i ts growth , es
pecially potassium and nitrogen. 
This molasses lye cannot now be 
conveniently used with manure, ow
ing to the large quantity of water 
which it contains, which makes its 
transportation too expensive. It 
cannot be used in its concentrated 

of 20 inches. But if the heaps of snow are unman
ageable, cover everything, and fill up in the cut
tings, recourse has to be had to more powerful reeans, 
to the centrifugal snow plOW,' a machine invented in 
the United States by Mr. Rocca as long ago as 1887, 
and subsequently improved. 

The most important part of this snow plow is a vane
wheel, mounted on a shaft, driven by a twin engine ... , 
the cranks of which are placed at right angles to each\' 
other. 

An iron bar screwed to the head of the shaft, the 
two ends of which are secured to two of the blades, 
serves to break up the snow. The rapidly rotating 
vanes collect the snow and hurl it across a skirt se
cured to the periphery of the drum containing the 
wheel. The skirt can be vertically inclined to an 
angle of 450• The engine is constructed for an effecti ve 
pressure of 150 pounds. The diameter of the cylinder 
and the length of the stroke are 
both 22 inches. The bladed wheel 
has a maximum speed of 180 revolu
tions per minute. Steam is supplied 
from the locomotive by a coiled 
copper pipe. Another pipe of simi
lar form permits part of the steam 
to escape from the cylinders of the 
eng ine used in driving the plow, 
and pass out of the exba-o.st in the 
smoke-box of the locomotive. A 
steam pipe, branching from the 
main pipe, enters the drum and 
melts the accumulation of snow, 
which would tend to clog the mao 
chine. 

Tests made on the Hungarian 
lines showed that freshly fallen 
snow not more than 7 feet high can 
be easily cleared away. The tra
jectory described by the discharged 
stream of snow is 150 feet long and 
50 feet high. If the skirt is inclined 
600 the height of the trajectory is 65 
feet ; but the distance is reduced to 
100 feet. 

form on account of its inconveu
use lead colors. Those who use hair dyes and cos- iently stiff and sirupy form. A process bas been i n
metics containing' lead also frequently suffer, and water vented which obviates al l the difficlllties n amed above. 
passing through new lead pipes also is responsible for Molasses lye is changed into a dry substance, w hich can 
some cases. Other forms of metallic poisoning are less be stored and eventually easily scattered over the field. 
common. Copper poisoning is not generally observed, The United States consul at Magdeburg states that 
although it may occur in those engaged in operations a recent issue of The Hanover .Journal of Agriculture 
in which either the metal itself, or its alloy with zinc, and Forestry gives the following analysis of the pro
namely brass, enters. A study has been madeoftlll$"",duct; Nitrogen, 3"22 per cent, of which 2"74 per cent is 
condition as it occurs amougartisans in brass in Birm- nitrogen soluble in ..yater (of .this 0'7 per cent is am
ingham,- Engiand; and Tbe Medical Record recently "'monia nitrogen and 0"09 per cent saltpeter nitrogen) ; 
<iontained an editorial upon the subject, from which we phosphoric acid, 0"13 per cent, of which 0'04 per cent is 
"glean the following: phosphoric acid soluble i n  water ; potash (soluble), 

The patient is l ikely to be a young wOl'kman, pre- 10'74 per cent ; carbonate of lime, 25'99 per cent. 
senting a more or less markedly anxious expression, The value of the manure is 3 '05 marks (72"59 cents) 
with a thin and haggard face, a sallow complexion and per centner (110 pounds). It is said that molass'es sugar 
an unhealthy and wasted appearance. He complains refineries and molasses distilleries will be able to secure 
of gradual loss of strength, of a dry and hacking cough, higher net profits from this manure than now result 
and cold sweats, pain in the chest, loss of appeti te, from the manufacture of saline and potash, and that 

the process is of considerable value 
from a hygienic standpoint. The 
inventor believes that the applica
tion of the process can be extended 
to waste materials of other indus
tries, and perhaps also to sewage 
matter. 

••• 
English Bed. 

The consumption of steam is 
great ; the locomotive can furnish 

REAR VIEW OF PLOW, SHOWING COILED COPPER STEAM: PIPE. 

Iron oxide is a material of con
siderable importance, though not 
wanted in very large quantities, as a 
polishing agent for glass, etc. , and 
also as a coloring matter. It is not 
used in the pure state, but the ad
mixtures and impurities must be 
restricted to within certain limits. 
It is-1t'bye-product from the manu
facture of sulphuric acid, alum, and 
of vitriol from pyrites. Hardness 
and fineness are the chief requis
ites. In testing such natural or 
artificial preparations, the su b
stance is not further ground, but· 
dissolved i n  hydrochloric acid, and 
the iron, aluminium, calcium, mag
nesium, and copper contained iUt 

the necessary amount only for ten minutes at a ti me, 
and must then stop to generate a fresh supply. When 
the snow is more than 7 feet high, it is often necessary 
to use two or even three locomotives; under these 
conditions steam can be furnished only for five minutes 
at a time, by the locomotive used for the purpose. 

• 1., • 
German Hydraulic Plant. 

One of the most recent of the German hydraulic 
plants is that which has been erected at Marbach, 
utilizing the force of the Neckar. The station will 
give 400 horse power at low water and 1, 100 at average 
level. Four turbines of 13� feE)t are used, placed side 
by side ; the height of fall varies from 8� to 10 feet. 
The turbines have been made at the Voth factory, of 
Heidenheim, and the electrical apparatus by the 

and progressive emaciation in addition raises a suspi
cion of pulmonary tuberculosis. The nature of the dis
order is not clear, and treatment fails to give relief. 
An examination of the teeth shows a typical green line, 
probably due to deposition of copper. As the disease 
progresses emaciation becomes conspicuous, with loss 
of strength and tremor. Headache is almost always 
present, as well as neuralgia. As a rule, digestive dis
turbances are present, with loss of appetite and occa
sional nausea and vomiting. There may be a dry, 
tickling cough. Symptoms of catarrh are not uncom
inon, and there is a sense of dryness or discomfort or 
contraction in the throat and a metallic taste. A feel� 
ing of oppression or nervousness, sometimes intense, is 
common, also repeated attacks of faint�ess and sinking 
in the morning 01' at work. There is profuse perspira· 

the filtrate are determined. The' 
residue is essential ly si l ica ; further mica, quartz, feld
spar, substances which can be distinguished under the' 
microscope, and which give clues as to the origin of 
the material. Good English red is an expensive sub· 
stance, and should contain a high percentage of iron 
oxide, 9Q per cent and more. No hard impurities can 
be tolerated. 

. .. ' . 
A NeW' Fruit. 

A new fruit was recently exhibited to the Fellows 
of the Royal Horticultural Society, in London. The 
plant bearing it is a hybrid between the raspberry and 
the common blackberry. The taste of the fruit com
bines the flavors of the dewberry with that of the rasp
berry, and it ,comes into bearing as the raspberries are 
failing. 
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THE SILK-PRODUCING SPIDER OF MADAGASCAR. 

Some very interesting experiments have j ust been 
made at the Professional School of Tananarive with a 
view to rendering practical to a certain degree, the 
util ization of the thread of the silk-producing spiders 
indigenous to the great island of Madagascar. Visitors 
to the Exposition will have an opportunity of seeing 
specimens of the splendid fabric manufactured from 
this material. Some dithyrambic articles have already 
appeared in the Parisian papers announcing to the 
public at large a new industry-that of " araeiculture, " 
destined to take a place alongside of sericicultut·e. 

.. The spider, the ugly spider is preparing marvelous 
riches for us. . . . Tananarive is going to dethrone 
Lyons. 'l'he banks of the Rhone are no longer to be 
the only ones to rear silk producers, for the Imerina 
already counts her own." It is well to reduce things 
to more modest proportions, and I am going to present 
them in their true l ight. 

The author of the article that I have just cited says 
himself that the " Halabe " (as the Malagashes call the 
silk-producing spider) is quite difficult  to reproduce, 
since the female, which alone yields the thread, is so 
ferocious and ravenous that the male cannot approach 
her except with the greatest precaution, and not until 
after he has assured himself of her feelings ; for, in 
most cases, she kills and eats him. So these insects 
mUltiply only in certain favored places, such as t he ex
tensive woods of mango trees of the roya.l gardens i n  
1 he vicinity o f  Tananarive, where they d o  not devotir 
( n� another, since they are there assured of an abun
dance of food. 

Under such unfavorable conditions it is almost im
possible to hope for an unlimited artificial rearing, as 
with the sil k  worm, and i t  seems to be inevitable that 
we shall have to confine ourselves to an exploitation of 
the spiders that live in these privileged localities, tak
ing care not to decimate Or destroy them. 'rhis simple 
expose suffices to demonstrate that it is impossi ble to 
count  upon the util ization of these arachnids as a 
genuine industry. Nevertheless, we may 
hope, from the experiments made, to de
rive a certain ad vantage, on a small scale, 
in having for our objective ouly the manu
facture of exceedingly rare and valuable 
fabrics_ 

At the beginning of last winter I visited 
the Professional School of Tananarive 
founded by General Gallieni in the old 
paillce of the queen and its adjoining 
Imildings. This institution wiIl · prove 
one of the most fruitful of the General's 
works in Madagascar, if ·its d irectors are 
able to maintain it in the eminently prac
tical way that has been traced out for 
them. 'rhe young Malagash pupils at
tend the lectures with the greatest assid
u ity, and they and the professors and 
monitors vie with each other in zeal. 

D uring the course of my visit, I had an 
opportunity of seeing the operation of 
reeling the si lk from the spider performed 
under my eyes, and was enabled to pho
tograph the different phases of this very 
curious process. In the first place, the 
spiders are brought from the country 
in light baskets by Malagash women on 
the very day u pon which the si lk  is to be reeled. It 
is important, in fact, that they shall be left shut up to
gether for but a short time, since they have an unfor
tunate habit of devouring one another, and the risk 
would be run of eventually finding nothing but  the 
single survivor ! The operator then proceeds as in  
reeling silk, that is to  say, he unites several threads and 
twists them at t.he same time that they 
are reeled,  so as to produce a thread of 
the  desired size. 

As for the spiders, they are placed in a 
frame in grou ps of one or two dozen. · It  
is important not to mutilate or wound 
them during the operation, since they 
are capable of being submi tted to four or 
five successive reelings in a month, rep
resenting about four thousand yards of 
thread. At the Professional ' School of 
Tananari ve the idea has occurred to place 
the spiders in what are called " gui llo
tines," the crescents of which hold them 
between-'the abdomen and corselet_ Their 
legs are turned back upon the corselet 
and their abdomen emerges from the side 
on which the unwinding and twisting of 
the thread is done. The Malagash girls, 
in performing this delicate operation ,  
touch t h e  end of t h e  abdomen o f  the pris
oners with the finger and then gently 
withdraw the latter, thus carrying along, 
in a single bundle, the twelve or twenty
four threads to a hook that unites them 
into a single one, whence they afterward 
start for the bobbin upon which they are 
to be wound. 

In order to effect the reeling and tWlSt-

J t itutiiit �lUtri,a •• 
ing of the thread at the same time, an ingenious system 
has been devised that gives excellent results. 

The spiders thus undergo a complete reeling  without 
resistance, and when they are " empty " they are re-

SPIDERS IN THE GUILLOTINE REELING-BOXES. 

placed by others. '.chose which have been operated 
upon are placed for .. convalescence in a " park " con
structed for the purpose and consisting of bamboo 
planted in the ground and connected by strings so as 
to form trellises. After a few days' rest in these, those 
that have not been devoured are taken out in order to 
be submitted to another reeling . . 

The bilk of the HalaMs is of a wonderful color. A 

THE REELING APPARATUS. 

thread of gold could not be more brilliant nor of a 
purer yellow ; but no attempt has been made to wash 
these threads prior to their being woven, as is done 
with silk worm threads, and perhaps such walShing 
might remove this brilliant natural color. But there 
would remain the' tenuity, elasticity and tenacity� 
which,' it is said, are much superior to those of ordinary 

THE OPERATION OF If,EELING. 
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silk ; and this would permit . of the manufacture of 
wonderfully fine fabrics of extreme flexibility and of a 
strength destined to defy ages. 

The merit of this original discovery is due to Father 
Calll bone, a Catholic missionary in Madagascar, who was 
the fil'st to endeavor to turn the thread of the silk-pro
ducing spider (Nephila Madagascarensis) to account. 
Like the Malagashes, he _contented himself in the first 
place with collecting the innumerable webs of the spi
ders that abound in the gardens of the Mission, and in 
carding and spinning them. He wove fabrics that were 
absolutely unwearable and of a coarse aspect, owing to 
the irregularity of the threads. He then endeavored 
to improve his thread by reeling it directly frol1l the 
abdomen of tpe spiders, which he inclosed in match 
boxes, and was thus the inventor of the process now 
employed at the Professional School of Tananarive. 
Nevertheless, it appeltrs that Reaumur attempted the 
reeling of the threads of living spiders in 1710, in oper
ating upon the EpeIrre of France, arachnids of small 
size, of which, according to his calcu lations, it would 
require 700,000 to yield a pound of silk. 

But I. doubt whether the echo of such researches ever 
reached the ears of Father Cam bone at Madagascar, 
any more than the experiulPnts of Raimardo Maria de 
Tremayer in Spain or of Alcide d'Orb igny in America; 
so, we may, without inj ustice, al low the good Father 
all the merit of his discovery . It is, therefore, to him 
alone that the traveling spiders which the government 
is going to send from Madagascar to Paris on board of 
comfortable packet boats of the Messageries Maratimes, 
for operating before the international eyes of the visit
ors to the Exposition, will have made this glorious 
trip. Thank!! to him, they will become acquainted 
with the mildness of our climate and the succulence of 
t he French flies that will be officially served up to them 
at their meals. -G. Courtel lemont, in Le Monde IIIustre 

• • • • • 
Process {'or Preserving W ood. 

Mr. Fritz  Hassel rllann has invented a process for pre-
serving wood. It is called the xylosete 
process, and consists in boiling the wood 
in a solution of metal l ic and milleral salts, 
under a pressure varying from 15 pounds 
to 40 pounds per square inch. The solu
tion is composed of the sulphates of cop· 
per and iron crystallized together in the 
propOl·tion of 90 per cent of copper and 
20 per 'cent of iron, alumina, and a salt 
which is mined at Stassfurt, in Germany, 
called " kanit. " This latter chemical is a 
compound of sulphate of potash and 
magnesia and chloride of magnesia. The 
properties that this solution exercises upon 
the woods so treated are the withdrawal of 
the sap and its dissolution with the liquid, 
the destruction of the germs of deeay by 
the action of the copper, and a chemical 
formation, by the iron, which is insoluble 
in water, with the cellulose or woody fiber. 
Several experiments have been carried out 
with wood which has been treated by this 
process near Vienna. The treated wood 
was utilized as props in the vineyards and 
never displayed the slightest tendency to 
decay. Sleepers treated by this process 
have also been employed on the Bava

rian government railways, and it has been found that 
even the softest woods are rendered as strong and as 
durable as oak by the solution. 

. '  . . . 
The History of Babylon _  

We may soon, says The Literary Digest, be in a 
position to study the lost history of Babylon, as 

we can now study that of Greece and 
Rome. In a recent lecture at the Indus
trial Art Museum at Berlin, Prof. De
litzch, the celebrated Orientalist and ex
plorer, stated his hope, says Biblia (J une), 
" that in a short tfme it  will be possible 
to reconstitute the history of Babylon 
from its monuments. Contemporary in
scriptions on monuments show that the 
excavators are unearthing the relics of 

. a prehistoric epoch antecedent to the 
period to which we assign Abraham. 
The list of kings will furnish an excel
lent foundation for the historical recon
struction of the epoch." 

This has been made possible by the 
discoveries of the expedition sent out by 
the German Oriental Society under the 
direction of Koldewey. Nebuchadnez
tar's favorite temple has already been 
explored, and the excavators are now 
attacking " the edifice proper, in which 
Cyrus signed the edict authorizing the 
return of the Jews to their own land, 
and in which Alexander died." 

.. . ... 
IN the Palace of Optics at the Paris Ex

position 800 or 900 vacuum tubes are used, 
producing a remarkable effect. 
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<£"rre.p"n�ence . 

AIr Heslstance to Roving Bodies. 

To the Editor of the SCIENTIFIC AMERICAN : 

The newspaper reports of Mr. Adams' experiments 
with air-splitting trai ns, and the i l l-considered theories 
which he has taken the trouble to publish, lead one to 
;onder why he adopted such an expensive and cum
IPrsome plan of proving the fallacy of these theories, 

which even the highly colored accounts referred to 
establish beyond dispute. The speeds claimed were 
not extraordinary, taking the capacity of the engine 
and the weight of t.he train into account, except when 
descending the grades, and even the maximum speed 
of 102 miles per hour has been equaled; with a heavier 
train, on one of the- level roads between Philadelphia 
and Atlantic Ci ty. 

If air resistance is such a dominant factor in the con
sumption of the power of the engine, why did not Mr. 
Adams' train run faster on the grades ? Either this 
resistance does not exist, or else Mr. Adams' housings 
did not remove it. We are all famil iar with the re
markable run, made on one of the Chicago and Buffalo 
roads, a few months ago, when a very commonplace 
locomotive, with a heavier train,  on about an equal 
grade, out-raced Mr. Adams' train by several m iles 
pel' hour. The exact figures cannot at present be 
given, but the statement is approximately correct. It 
i s  also a wel l-established fact that the drawbar pull or 
traction effort of the engine does not increase on level 
roads w i t h  the hif?;her (lpeeds, except under accelera
tive stresses, which, of course, are at all times propor
tionate to the inertia of the train and the increa8e i n  
speed. On the contrary; it hits been shown by test�, 
published in The London Engineer, that at certain 
uniform speeds, above fi fty m iles per hour, the tractive 
po wer demanded is even less than at lower speeds. 
W hat becomes of Mr. Adams' theories if this is true ? 
It was clearly shown that the horse power developed 
was considerab ly less at these high speeds, back-pres
sore and " wire-drawn " admission being the chief ob
structions to the attainment of higher cyli nder power. 
After a certain speed is reached the horse power of the 
engine cannot be increased, and frequently cannot be  
maintained, owing to  thel!e difficulties of  admission 
and exhau.st, together with a l imited boiler capacity ; 
and this is the mYRterious resistance that has switched 
Mr. Adams off on the wrong track. 

A heavy h ead wind is not a serious obstruction to the 
attainment of high speeds, i n  spite of the greater at
mospheric density induced thereby, but side winds are 
fruitful  causes of late trains, which show beyond ques
tion that friction and not air resistance is the arch 
ent'my of h igh speed. In still weather a large body of 
air is swept along with the train ,  but, moving at lower 
velocities as the distance tht'refrom increases, shows 
conclusive ly, although it is - a self-evident truth, that 
each stratum of air passes over the next, with much 
less friction, than the innermost stratum would sweep 
over the walls of a train however smooth or unbroken, 
and that this stratum, therefore, although a thin ont', 
has practically the same velocity as the train. Any
one who has not learned this by observation, may do 
so by holding th e hand close to the outside wall of eo 
fast trai n,  below one of the windows. It is surpass
ingly strange that such evidence as this should be 
ignored by a student who makes a specialty of this 
interesting subjpct. W. F. CLEVELAND. 

Penetang, Ontario, Canada. 

Ethnology at the Pan-ADlerlcan Exposition. 

BY DR, A. L. BENEDICT. 
The Exposition has provided a circular building 

128 feet in diameter, and has also arranged for a . .  Six 
Nation " Indian Exhi bit on the grounds, with a repre
sentation of the typic " Long House " of the Iroquois 
and an attend ance of some sixty Indians, who will be 
engaged in such industries as basket-making, wood
work, etc. As these Indians are pagans and have pre
served to a great degree their ancient customs, they 
wil l  celebrate in appropriate seasons their various 
thanksgiving festivals, dances, and other rites. 

Every precaution will be taken to protect exhi bits 
against fire or theft and loss In  packing and unpack
ing. It is expected, therefore, that a large amount of 
valuable archlllological material will be placed at the 
disposal of this department by  museums and indi
vidual collectors, In  fact, it i s  not too early to assure 
the public that the promises of such institutions as the 
American Museum of Natural Hi.story, th e Peabody 
Museum, University of Pennsylvania, University of 
Ch icago, and the Buffalo Society of Natural Sciences, 
as well as the friendly co-operation of the ministers of 
the South American republics, guarantee the success 
of this department. At the same time, there is always 
room for more, and as the aim of this department is 
not so much to get together a large miscellaneous col
lection of relics as to afford a means of popular in
struct.ion in  American archreology, it  is  desired that 
students from al l parts of the country shall send on ex
hibit-s or merW' I' anna (le�cri pti ve of results obtained i n  
their special fielus o f  labor. For example, o n e  exhibit 

J,itutifit JmeritJu. 
will show the animals domesticated by the aborigines 
of the Western ,Continent, and will explain why the 
lack of large, useful animals capable of domestication 
hampered the development of civilization in the New 
World. 

Through the co-operation of the Department of Agri
culture and Horticulture exhibits will be made of the 
plants cultivated in both North and South America 
before the discovery. 

-

Often the placard is of as great value as the specimen, 
and one of the features of the exhibit will be  cases de
scri bing in brief various types of stone age implements 
and the method of manufact�ring them. Any student 
of American archlllology, who has elaborated some spe· 
cial phase of the subject and wishes to place his work 
before the public may send on manuscript ,  and plac
ards will be made from it, with due credit to the i nvesti
gator. While such placards should be illustrated by 
actual specimens, it is not necessary that the specimens 
should occupy a great amount of space, and in many in
stances we may be able  to supply needed il lustrations if 
proper descriptions are sent. One point, however, we 
would like to have made perfectly clear, namely, that 
m ercenary collectors will not find the Pan-American Ex
position a source of revenue, although there would be 
no objection to a modest advertisement placed in a case 
of relics which are otherwise of scientific value. 

. . . .. . 
FIRST-CL ASS BATTLESHIP " KENTUCKY." 

With the departure of the first class battleship 
" Kentucky " to join the North Atlantic Squadron, the 
United States Navy is strengthened by the add ition of 
the second of a pair of batt leships which, because of 
certain novelties in  construction, have attracted, per
haps, more attention than any other vessels in our 
navy. The " Kearsarge " and the " Kentucky " were 
authorized on March 2, 1895, and the contract for the 
construction of both vessels was secured by the New
port News Shipbuilding Company, these. being the first 
battlesh ips to be undertaken by that now famous yard. 

At about the time t.h at they were authorized Lieut. 
St.rauss, of the navy, had proposed that, with a view to 
securing the greatest possible amount of all-round fire, 
the 8 - inch guns of the intermediate battery should be 
superposed above the tU l'rets containing the main 
battery of 13-inch guml. The idea com me!lded itself 
to Admiral Sampson, who was at that time Ch ief of 
the Bureau of Ordnance, and after a considerable 
amount of discussion it was decided to give the pro
posed system a trial upon the two new battleships, 
which at that time were. known as Nos. S and 6. The 
design of the Bureau of Ordnance was taken in h and 
by the Construction Department and the detai ls of the 
instal lation of the guns in the double turrets were very 
ski llful l y  worked out by Naval Constructor Woodward. 
Ad vantage was taken of the rapi d  improvements which 
had been made in the electrical arts to provide a com
plete electrical equipment for the operation of both 
the turrets and the guns. The keels of both vessels 
were laid on a.djoining slips on January 30, 1896, and 
21 months later, March 24, 1898, both vessels were 
launched with imposing ceremonies ; this being the 
first instance, we believe, of a double launching of 
battleships in the history of our modern navy. The 
" Kearsarge " was the first of the two vessels to be 
completed, the delay, both in  her case and in the case 
of the sister ship, being due largely to the incomplete 
state of the armament. The two vessels are practic
ally identical, and a description of one will, therefore, 
apply very closely to the other. 

The " Kentucky " is 368 feet on the waterline, has a 
beam of 72 feE't 2% inches, and when the ship is ful l y  

_ equipped, ready t'or Sea, with all stores on board and 
a normal coal supply of 410 tons, her maximum draught 
will  be 25 feet 1 inch, and her displacemen t 1 1 ,525 
tons. This is an unusually moderate draught for a 
battleship of over 11 .000 tons d isplacement, and i t  is 
gratifying to know that these sh ips and the later ves
sels of the " Maine," the" Alabama," and the " Georgia "  
classes are to be restricted to the same draught. The 
later battleships of foreign navies exceed these vessels 
in draught by from 1 to 3� feet ; thus, the " Kaiser 
Friedrich ," of the German Navy; draws about 26 feet, 
the French " J aureguiberry " 27 feet 9 inches , the Ital ian 
" Re U m berto." 28 feet 6 inches. and the British " Ma
jestic," 27 feet 6 inches, while th e " !talia," of the Italian 
Navy, draws 31 feet 6 inches ; although it is scarcely fair 
to include  this vessel, which was launched in 1880, i n  
the present comparison. The advantage of a moderate 
draught can scarcely be overestimated, and in naval 
operations that are conducted in  shoal waters, it  may 
easily prove to be the decisive factor. Were our own 
shore t.he object of attack and the exigencies of the 
campaign demanded that we should act on the defen
sive, it would .be possible for our ships to retire into 
harbors and channels, into which the attacking ships, 
because of their greater draught, could not enter ; 
and if we should be carryin g  on a campaign in for
eign waters, it would be possible for our heavily arm
ored battleships to enter bays and harbors and pass 
t.hrough straits which would ·  be closed against the 
deeper armored ships of the enemy, 

The defensive qualities of the " Kentucky " are of a 
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very high order. In the first place, the whole of her 
armor has been treated by the Harvey process, and 
although ton for ton, it is inferior to the Krupp armor, 
its greater thickness wi l l  put the " Kentucky " on 
fairly eq ual terms, as regards protection , wi th the latest 
battleships . of foreign construction. Tbe waterl ine 
armor extends from abaft the after superposed turrets 
forward to the bow, and the absence of vertical water
line armor from the after turret to the stern is com
pensated for by giving the curved protective deck i n  
this localitv a thickness of 5 inches. T h e  belt extends 
from 3 feet above to · a depth of 4% feet below the 
wa-terline. Amidships this belt is 16� inches thick on 
its upper edge and tapers vertical ly (0 a thickness of 
9% inches on its lower edge. It also dimini!lhes i n  
thickness gradually from amidships t o  either end, the 
thickness of the _bow being about 4 inches. Massive 
bulkheads also extend across the ship abreast of the bar
bettes to a j unction with the side armor, thus present
ing a com plete wall of vertical armor around the engine 
rooms, magazines, and boi lers. Above this belt is  a 
flat deck of Harveyized steel which is 2%, inches in  
thickness. :Forward of  the  turrets this deck is of  a 
turtle-back form and 3 inches in th iclmess. It curves 
down g-rad ually toward the ram bow and is worked 
into the structlll'e of the ram, serving to greatly stiffen 
the latter and to assist in transmitti n g  the shock of 
ramming throughout the whole structure of the vessel . 
Barbettes of 15-inch steel are bui lt  up from the pro
tective deck to a - height of 3 or 4 feet above the mai n  
deck, and above these are cal'ried the superpoRed tur
rets, the turn ing gear and ammunition hoists of the 
turrets bt'ing protected by the barbette armor. T h e  
greatest thickness o f  the armor on the lower half of 
the turrets i s  17 inches, and on the u pper half, con
tai n ing the 8-inch guns, the armor is 1 1  inches in thick
ness. 'l'he space amidships between the superposed 
turrets is occupied by a powerful secondary battery of 
fourteen 5· inch rapid-fire guns, which are carried seven 
on each broadside. The whole of this battery is in
closed by a wall of 5%-inch armor, which not onl y  
protects t h e  guns from direct attack o n  the broadside, 
but also extends obliquely across the ship and prevents 
the enemy from raking the battery -from an end-on po
sition. Mounted on the superstructure deck above the 
secondary battery are a dozen 6-pounders, e ight of 
which are mounted in broadside, while the other four 
are mounted so that th ey can fire on the broadside or 
dead ahead or dead aRtern. On the berth deck are 

_ eight other 6·pounders, four of which are mounted in  
the bow a n d  four-astero. 

The electrical installment of the '.' Kentucky " is more 
complete than has been supplied on any previous bat
tleship, except, of course, her sister ship the . .  Kear
sarge." Two 50 horse power motors are instal led in 
each turret for turning the same ; 20-horse power mo
tors operate the ammunition hoists to the 13-inch Iluns 
and 6 - horse power motors perform the same service 
for the 8· inch rifles. There are also special electrical 
motors for elevating the guns, working the rammers 
and blowing the gases out of the bores of the 8-inch and 
13-inch guns. In addition to the plant connected with 

- the turrets, electric power is utilizpd in the operation 
of 10 endless-chain, ammunition hoists for the 5-inch 
and 6-pounder guns. There are also six electric deck 
winches, and the four big boat cranes, which project 
above the superstructure, are also operated by elec-

- tric motors. The ventilating of the ship is performed 
bv thirteen electrically-driven ventilating fans. 

• The v iew on our first page, showing the " Ken
tucky " under way, gives an excellent idea of the very 
shapely appearance of this hands�)Ine vessel. What
ever may be said of the advantages or disadvantages 
of the double-turret system , it cannot be denied that, 
on the score of appearance, t·here is a decided gain . 
The concentration of the h eavy guns at either end of 
the sh ip  and the long l ine of the 5- inch rapid-fire bat
tery, with the 6-pounders above it amidships, has a 
look of s impl icity and convenience. If one could  
suggest a feature t.hat would add to her beauty, it  would 
be the raising of the free-board from the bow to t h e  
foremast b y  t h e  height o f  o n e  deck, as in the case of 
the ships of the " Alabama " and " Maine " classes. 

The official trial trip of the " Kentucky " took place 
on November 24, 1899, over a measured 33 sea-mile 
course between Cape Ann and Cape Porpoi se. The 
vessel was run over the course twice and the mean 
speed for the two runs with tidal connections was 16 '9 
knots per hour ; the horse power developed by the 
main engines being 11 ,081 '9, and by the auxiliaries in 
use 236 '5. The coal consumption worked out at 2'63 
pounds per horse power per hour. 

. ' . '  . 
The Li brary of" the Temple at Nlppnr. 

Dr. H. V. H i l precht, of the University of Pennsyl
van ia exped ition into Nippnr, has arrived at Constan
tinople after having di�covered the library at the Great 
Temple, and over 1 7,000 tablets dealing with literary 
and historical matters. None of them are of a later 
date than 2280 B. C. The remains of the library will 
require five years to excavate. Th ere is every indica
tion that the discoveries will give us a complete record 
of the ancient civi lizatioQ, 
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Science Note .. 

According to The Sanitary RE>cord. meats frozen 
amI kept in cold storage for long periods do not undergo 
organic changes in the ord inary sense, liut they cer
tainly do deteriorate in some intangible way. After a 
certain time frozen meat loses some l ife-principle essen
tial to i ts  nourishing quality. 

The British Association celebrate. their seventieth 
a.nnual meeting at Bradford commencing September 3. 
The president this year is Sir William Turner, who is 
probably the most distinguished anatomist of the day, 
and he wi l l  doubtless del iver an address bearing 
upon a bl·8.nch of this science. Other lectures wil l  in
clude one u pon •• Ani mal Electricity," by Prof. F. 
Gotch ; " Range Finders," by Prof. W. Stroud ; and 
one for the benefit of artisans, by Prof. Silva,n us 
Thompson. The proceedings wil l  be enlivened by the 
various entertainments which always characterize this · 
annual gathering of scientists. 

During the  celebration of divine service at St_ 
Botolph's Church, Boston (England), while a storm 
was raging, the lofty tower was struck by lightning. 
and a large pinnacle was torn from its place, crashed 
throu!l:h the roof of the building, and al ighted on the 
floor 300 feet below. where it was shivered to pieces. 
The congregation rose to their feet and rushed to the 
doors in terror. The clergy remained 'at their posts 
and by dint of much persuasion at last restored order 
so that a panic was averted. Fortu nately, no one was 
injured , either i n  the rush for the doors, or by the fly
ing fragments of the broken pinnaclE'. 

The American walnut, wh ich has long been such a 
favorite wood in England, h as met a powerful rival 
which threatens to supersede it in the En glish mar
kets. This is the Cape laurel wood, a report upon 
which has recently been prepared under the authority 
of the Imperial Institute of London . This new wood 
is very hard to saw, but planes easily and turns well ,  
while the polish that may be i m parted to its surface is 
extremely bril l iant. It i s  of a fine rose color, and pos
sesses a pretty figure. There is one very promin ent 
pecu l iarity in this wood that causes the workmen to 
sneeze v iolen tly and continuously whi le operating i t, 
even with the saw. 

Edward Hale, the well-known English cyclist, has 
recently completed a un ique cycling performance, viz. , 
the ridi ng  of 11)0 miles per day for a year, Sundays 
excepted, upon an Acatene chainless cycle. The dis
tance he has covered is 32,479 miles upon the h igh 
roads in all parts of the. couI;l try. Hale was as sound 
in health after he had completed his perforiiutnce--as 
he was when he flrst set out, the only d i fference being 
a decrease of seven pou nds in  his weight and a slight 
enlargement  of the heart. which i s  gem-rally the result
ant effect of a course of violent gymnastics. The cyole 
has stood the trial well. 'The bevel gear has given no 
trou ble whate\'er, and has stood thoroughly, the re
pairs to the cycle only comprising renewals of the bear· 
ings a.nd the t ires. ... 

A school of tropical diseases, similar to those liready 
in existence i n  London and Liverpool ,  is about to be 
opened at H amburg, in Germany. Dr.  Nocht, the port 
medical ofllcer of Hamburg, has been visiting the Eng
lish schools for the purpose of studying the work in 
t!ach establish ment, since the Ham burg school will  
work in  co-operation with the two Engl ish school!!' . . 
Dr. Nocht has had an interview with Mr. Chamber
lain ,  the English Colonial Secretary, .who is intensely 
i n t erested in t h e  subject. In fact, i t  was main ly due 
to the indefatigable efforts of the Colonial Secret-arv, 
in conj unction with some West A frican 'trad ers in Li�
erpool , that the schools were founded in England. It 
is contended that once the malaria is �uppressed in 
West Africa the country will  become a second India. 

Prof. W. Ramsav and Dr. Travers have been ex
h ibiting to the Fell�ws of the  Royal Society in London 
It beaut iful col lection of vacuu m  tubes charged respec
tively with sam ples of the various new gases wh ich 
they have succeeded in obtaining from our atmo
sphere. The gases, five in number, are as follows : 

Helium wlth an atomic weight of 4. 
Neon ., ... ., 20. 
Argon 40. 
Krypton .. SO. 
Xenon 128. 

When the electric spark is passed through th e tubes 
some very beautiful color effects, remarkably rich and 
pu�e, are obtained.  Especially noticeable i n  effect is  
that obtained i n  passing the spark through neon, when 
a magnificent crimson glow is yielded. The scien
tists also exhibited the apparatus by which they 
succeeded i n  separating these gases from the atmo
sphere and from one another. The process consists of 
fractional distil lation. A vacuum vessel i s  fil led with 
liquid ail', and into this is  d ipped a narrower t u be 
which is sealed at the bottom, but  is connected at i ts 
upper end with a mercury aspirator. Impure argon is 
then l iquefied i n  this narrow tube, after w h ich, by 
operating the aspirator, the more volatile  impurities 
distil over first, and can be collected for further exam
ination or purification . Xenon is the heaviest simple 
gas which has yet been d iscovered, its density being 64, 
01' about 4� times t hat of the air we breathe. 

Electrical Note •• 
The i ntroduction of the trolley in the French Riviera. 

- has resulted in inj ury to the telephone lines, which are 
of the grounded pattern. 

It is proposed to erect an electric l ight plant at Sim
la, the summer capital of India. It is in the foothills 
of the H imalaya!', and water power is abundant. Kero
sene is used at the present time. 

To measure comparative sound intenSities, M. F. 
Larroque uses an elec�ro-magnetic transmitter and 
receiver, the latter containing a core of iron fil ings. 
The sound is red uced to silence by suitably withdraw
ing a portion of the core, and the silencing points of 
two sou nds are compared. 

A novel type of trolley is used on the Dublin United 
Tramways . It is of the swivel l ing arm type, placed at 
the side of the car so as to be out of the way of the 
passengers. who ride on the top of the cars. The trol
ley-wheel is small and is contained in a cas ting. There 
is a kind of double swivel joint which assists in  keep· 
ing the trol ley on the wire. 

A group of apartment houses i n  Utica, N. Y. , is 
provided throughout with electrical cooking utensi l!'. 
consisting of three round platters, or ' stoves, " an oven, 
and a broiler. When not needed they can be stowed 
away, leaving no outward trace of the use to wh ich the 
room is  put.. The ail' is  not vitiated, and the apart
ment is kept much cooler. The same apartment.s are 
provided with electric .curling-tongs heaters, which are 
mu<!h appreciated. 

During a violent thunder storm in the north of 
England a flash of l ightning struck a pasture field, 
and plowed a trench, varying from 3 feet to 3 feet 6 
i nches deep, and about 7 i nches w ide, across the field 
for a distance of about 12 feet. The solid clay was 
scattered in al l  directions, one clod being hurled as 
much as 60 feet away from the spot. The turf was 
torn up as cleanly as if i t  had been removed by the 
aid of a sharp implement. One length of turf, measur
in? about 6 feet i n  length and 9 inches in wid th, was 
cut up and thrown over a fence i nto anot her field. 

Experiments are being conducted in Budapest with 
high. pressure rotary cnrrent for working an electric 
railway on a system int.roduced by Ganz and Com
pany, says The Engineer. It is stated that, despite the 
high working pressure of 3.000 volts which is ufled, the 
system ensures complete safety even i n  its application 
to main l ine working. Experimentally, �the system is to 
be i ntroduced on the Valtelina stretch lof the Italian 
State-Rail way, which has a length of almost sixty-six 
miles; The length of the cars which are worked ·by 
the n ew system amounts to 60 feet, whi le  the speed 
attained is about thirty-seven miles per hour. 

Inquiry was recently made by the German Govern
ment, says The Chicago Tribune, into the effect of 
lightning u pon trees. Observations were made by 
overseers of foresting stations scattered over an area 
of 50,000 acres in the district ·of Lippe. The forests 
comprised 70 per cen t  of beech trees, 13 per cent of 
pines, 11 per cent of oaks, and 6 per cent  of firs. Of 
275 trees struck by lightning, 58 per I'ent were oak, 21 
per cent fir, 8 per cent  beech , and 7 per cent pine. 
These figures show the extreme susceptibility of the oak 
to lightning stroke, and the large and disproportionate 
percentage of its attack u pon the fir. The beech ap
pears to be almost immune from lightning stroke. 
Whi le  70 per cent of the forest trees were beeches, 
they received only 8 per cent of the strokes, or about 
one-n inth  of their proportionate share. It  has olten 
been asserted in England that the beech was never 
struck by lightning. While the German observations 
disprove this broad assertion , they amply j ustify the 
common belief i n  the rarity of the occurrence. 

Mr. L. B. Miller, of London, has patented an i nven
tion for the purpose of decohering rapirlly in connec
tion wit.h wireless telegraphy. To attain this end, the 
inventor attaches the coherer to  the l ight armature of 
a small and very q u ick-ac t ing electro-magnet. The 
latter is  thrown in�o action by the relay, the sudden 
jerk forward of the armature serving to decohere the 
filings. The speed of decohering may be greatly in
creased ' i f  the movement of  the armature f!,way from a 
stop is made to b reak the coherer circuit. When this 
is done, it  is  possihle to 1D0re del icately adjust the re
lay, and then when the shunt circu it through the rela,y 
is opened the received wave can only pass through the 
coherer. The inventor states that the coherer filings 
should be of a metal or alloy. that cannot be magne
t ized owing to the proximity of the electro- magnet. 
The coherer is constructed so that it  can be exhausted 
and sealed with l ittle possibility of its sensitiveness be
ing impaired by the hot blast of the glass b lower, by 
fusin g  into the bottolD ofa glass tube the two platinum 
wires attached to the lower metal electrodes, insulated 
from one .another, and afterward cleaning the acting 
surface from the open end of the tube, inserting filings 
·and a plug or screw. and finally exh austing and sealing 
up the open end .  To obviate self· ind uction a Morse local 
inker can be attached in para l lel to t,he  decohering 
magnet, or an electro-chemical recorder may be em
ployed for this purp0Be. 
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Englneerinc Note •• 

The " Pom-Pom " gun, which has played such a 
prominent part in the South African war on the sides 
of both belligerents, has not proved a very great suc-

· cess with the British forces. Owing to the rough na-
· ture of the country over which the guns were dragged . 
· and the pace at which the army traveled. the guns 

were thrown out of gear. Several experiments were 
tried to overeome this difficulty, but w i thout success. 
This is said to be the reason why the Boers carried 
their  guns about in the ambulance wagons, since, 3S 
these latter were fitted with springs, the guns were not 
thrown out of adj ustment. 

The Paris U nderground Railway was opened on 
July 21st, and it carried thirty thousand persons be
tween Porte Maillot and Vincennes. There was a con
siderable difference in temperature noticeable on leav
ing the street, the tunnel being rather chi l ly. Paris has 
heretofore been the most back ward city i n  the world, 
as regards transportation facil ities,  and the new l ine is 
only an earnest of the vast improvements. The jour
ney on the recently completed l ine requi res only half 
an hour, whi le by the ordinary tramway one hour is 
consumed. The  fares are 'live cents for first-class pas
sengers and three cents for second·class passengers. 
and the trains are run on ten minutes' head way. When 
the entire underground system is completed there wil l  
be thi rty-ni n e  miles of rai lway, and the cost wil l  be 
$40,000,000. 

The new Elbe and Trave Canal has been completed 
at a cost of $5, 831. 000. It was formally opened by the 

. Gerl.llan Emperor on July 16. The length of the new 
canal, which is the  second to join the North Sea and 
the Bal tic, fol lowing the Kaiser Wil helm Ship Canal, 
or Kiel Canal, which was fin ished five years ago, i s  
about 41 mi les. The available breadth of  the ne\\' 
canal i s , 72 feet. The breadth of the lock gates is 40 
.feet, the length of the locks 87 yards, and the depth o f  
.the locks 8 feet a n d  2 inch es. T h e  canal i s  crossed by 
twenty- n i n e  bridges, which were b u i l t  at a cost of 
.$1,000,000. T h e span of the bridges is in all cases not 
less than 30 yards an d their height above water' le\'el 
15 feet, There are seven locks, five being between 
Lubeck and the MOl l n er See-the highest point  of the 
canal--and between Mljllner See and Lauenburg-on
the-Elbe. 

Th e Engl ish War O ffi ce is experimenting with a new 
magaz i n e  rifle. It  is the i n vention of an Australian, 
and it possesses several advantages over the Lee-Met
ford arm, which is at present employed in the British 
army. The automatic feed of the cartridges from the 
magazine i nto the breech is a striking feature. It was 
tried at Bisley in the recent com petitions and fi red 
thirty shots in  the minute, with twenty-eight hits, of 
which seventeen were bull's-eyes. The rifle is said to 
be vastly superior to either the  Lee-Motford or the 
Mauser i n  strength , efficiency, and simpl icity of con
struction, while it is  35 per cent cheaper to manufac
ture, and is 1)4' pou n ds ligh ter than the presen t Lee
Metford rifle. It has been strongl .v recommended by 
Lord Charles Beresford, and th ere i s  l ittle doubt that 
it  wi l l  be introduced i nto the BI'itish army at the end 
of the South African campaign. 

The new Central London Electric R'lil way, w hich 
was opened to public traffic a few weeks ago, has proved 
a prodigious success. During the first fOUl' days it was 
opened no less than 353 ,000 people avai le!! themselves 
of this new means of rapid transit, to the detriment of 
the omn i buses. So startling has been the enthusiastic 
reception of the i nnovation, that the Underground 
Railway, after lDany years' controversy and spasmodic 
�xperiments. have final ly  determined to convert the 
whole of their system to electric traction with all pos
sible dispatch. Th is resol ution has probably been 
accelera.t ed by the significant fact that in the . new 
Electric Rail way they have a powerfu l  rival, which is 
both quicker, cheaper, and' cleaner than their own an
tiquated method of locomotion . At the recent meeting 
of t he Underground Rai lway Com pany, the chaIrman 
announced that without any further delay electric 
traction should be instal led u pon the outlying portions 
of their system, s ince their own experiments between 
Earl's Court and Kensington with an electrical ly pro
pel led train h ad conv inced them that an electric loco
motive could haul a greater weight than the ordinary 
steam 10coHlotive, t hat it was more economical, and 
that the atmosphere of the tunnels was maintained i n  
a m uch purer cond ition. O f  course, the great difficulty 
that presents itsel f in connection with the electric con
version of the Underground  Rai lway is the question 
of the intercom mun icat ion of the other gl'eat tru n k  
railways o f  the  cou ntry. Th e  lead i n g  rai lways have 
not one central depot in Lon don i n  wh ich all the rail
ways con verge, but rely for cOTll Tll u nication between 
.the \'arious termi n i  upon the Underground Rail way 
system, and as they have fn l l  running powers over por
tions of the latter's system. it is not probab le that they 
will  introduce electric  locomotives especial ly for this 
intercommunicative traffic. Therefore, i t  will probably 
be i mpossible to banish the steam locomotive entirely 
from the Underground Railway. 



SALVAGE OF THE " OREGON." 
The accompanying photographs of the salvage of 

the . ,  Oregon " have been received from Mr. W. Grigg, 
third engineer of the steamship " N anchang," which 
was chartered at Ohefoo, North China, to proceed 
to the assistance of the " Oregon " immediately after 
it had grounded in the Gulf of PechiU. The sub
merged rock on which the vessel was impaled lies to 
the northward of Miau Tau Islands and projects pin
nacle-like froUl very deep water. Rocks of this kind 
are not unCOlllmon, and form one of the greatest perils 
of navigation in some of the Eastern seas. One of our 
photographs was - taken from the " Nanchang,"  when 
this vessel was towing in  the effort to pull the " Ore
gon " from the rocks, and the smaller picture shows 
the 10-inch pumps which were used to keep down the 
water in the hold of the " Oregon." 

The  description of the operations is best given in the 
writer's 0wn words : 

" The •• N an chang " was chartered at Chefoo, North 
China, to proceed to the " Oregon " and assist in float
ing her. We left Chefoo on the morning of June 30, 
arriving at 10 A. M. on July 1, and made fast along
side. The batt,leship we f�und ,\>as badly ashore on a 
pinnacle rocl{, and heel ing over at an angle of lOa, with 
ten to seventeen fathoms depth of water all round the 
ship, and three or four of the forward compartments 
full of water. We commenced to take out ammuni
tion, davits, cables and anchor, etc. The " Oregon " 
had two to-inch pumps working, which were secured 
from the " Tokio Marie," a Japanese steamer that ran 
ashore sonie time ago, about 10 miles away. off the 
same island. The pumps were doing good work and 
keeping the water under. 

" At 11 :40 A. M. , July 1, we passed a hawser aboard the 
. .  Oregon " and commenced to tow her, the tide serv
ing at that time. A t  noon the battleship cleared the 
rock.  At 12 :10 P. M. we let go Our hawser, the 
" Oregon " using her own engines ; but shortly after
ward she struck on another rock. At 2 o'clock we re
sumed towing, assisted by the steamship . . K wong
sang," towing till 5 o'clock, but unable to shift her. 
The following day at 1 :10 P. M.  the " Nanchang " and 
the steamship " K  wongsang " were made fast to the 

J t ieutifit �meritau. 
THE BROOKS COMET. 

The new comet diBC;)Vered by the writer on tbe 
morning of July 23, while sweeping the eastern heav
ens with the equatorial refractor of this observatory, 
has been regularly observed on every clear night. 

It continues a bright and very beautiful telescopic 
object, resembling very much a great naked eye comet 

COMET DISCOVERED BY DR. BROOKS, JULY 28, 1900 . 

in miniature, its appearance, as seen in the IO-inch re
fracting telescope, being well shown in the accompany
-ing cut. The nucleus is remarkably stellar, and sharp
ly defined. For several days after d iscovery the n u: 
cleus was elongated in the dit'ection of the tail. It is now 
more nearly rouild and slightly diffused. The motion 
of the comet has been rapid and in a northerly course. 
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Its position at discovery, on July 23, as already an· 
nounced in these pages, was R. A. 2 h. 43 m. 40 s. ; decli
nation north 120 30 m.,  and the comet was only 
observable in the eastern morning sky. By August 1 
the comet had moved to north declination 390 31 m. ,  
and was in the same wide power telescopic field with 
Algol-the demon star. At my latest observation, last 
evening, the comet's position was R. A. 2 h. 55 m. 35 s. ; 
declination north 590 7m. This observation was made 
in the presence of a nearly full moon, which shows the 
brightness of the comet. On August 22 the comet will 
be In R. A. 5 h. 46 m. ; declination north, 840 10 m. or 

_ within 60 of the I\orth  celestial pole, and below the 
pole. 

It is now in the circumpolar constellation camel-par
dalis, is moving upward through that figure, and by 
the last of the month w i ll be in the head of this constel
lation. By plotting these places upon a star atlas the 
comet's course through the northern heavens may be 
followed for several weeks. 

The comet passed peri helion on August 3, and is, 
therefore, becoming fainter, but it may be observed 

. with telescopes of moderate apertures, 
WILLIAM R. BROOKS. 

Smith Observatory, Geneva, N. Y.,  August 9, 1900. 
• , e  • •  

Th e J�sup North Pacific Expedition. 

Messrs. Jochelson and  Bogoras, of the Jesup North 
Pacific Expedition, have started for the northeastern 
part of Asia to continue the work of the expedition in 
Siberia. The region which they are about to visit i s  
si tuated northeast of the  Amoor Ri ver. Thev will 
study the relations of the nat ive tribes of that �rea -to 
the inhabitants of the extreme northwestern part of 
America, and also to the Asiatic races visited previ
ously by Dr. Laufer, and to those l iving farther west. 
It is bel ieved that the result of their explorations will 
result in  clearing up the racial history of these people, 
and it is hoped that the question as to the relations 
between the aborigines of America and Asia will be 
definitely settled. The work of these explorers is part 
.of the general plan of the Jesup North Pacific Expe
dition, which was organized for the investigation of 
the  relatiOnE between the tribes of Asia and America. 

" Oregon," one on each side, and towing was 
resumed, the British cruiser ,. Endymion " 
having come up and passed a hawser aboard 
the " Oregon " astern. The " Endymion " 
carried away her o wn hawser, and shortly -
afterward another one belonging to this 
ship. She  again sent aboard her own 
hawser, and the three ships made another 
attempt, the .. Oregon " using her engines 
as required ; but were unable to shift her 
up till 3 :45 P. M" the tide having fal len 
too m uch to render any further attempt 
that day successful. Coal and ammunition 
and heavy weights were being discharged 
the whole time to lighten the ship. Another 
attem pt was made on the 4th, but proved 
unsuccessful. On Thursday, July 5, we were 
preparing to make another attempt to tow 
her off, w hen, at 1 :35 P. M. , the " Oregon " 
floated off unaided. We towed her a short 
distance a.nd anchored in 19� fathoms water 
at 2 P. M. The following day we towed 
the . .  Oregon " round the island to Hope 
Sound, clear of the strong tide, to enable 
the divers to plank over the 

FORWARD DECK OF THE " OREGON," SHOWING TWO 10·INCH STREAMS 

DISCHARGED FROM THE FLOODED COMPARTMENTS. 

The gold discoveries along the coast of 
Behring Sea are, of course, rapidly chang
ing the conditions of native life, so that in 
a few years their primitive customs, and pos
sibly the tri bes themselves, will  be extinct. 
The expedition, after leaving Vladivostok, 
win go -by sea; to the northwestern part of 
the Sea of Okhotsk. Mr, Jochelson expects 
to spend the winter among the tri bes of 
this coast. Mr. Bogoras will make a long 
journey by dog-sledge across that part of 
the c'Ountry which is north of the peninsula 
of Ka,llchatka. After completing his work, 
Mr. Jochelson will proceed in a northwest
ward direction, crossing the high mounta

'
ins 

which stretch along the coast, on a trail 
never before visited by white men. He ex
pects by this route to reach the territory 
of another isolated tribe, the Yukagheer. 
He will not return to the coast of Okhotsk, 
but will continue his jonrney westward 
through Asia. Both gen tlemen have car· 
ried on remarkable investigations in Si beria. 
Their journey will occupy two years and 

holes in ship's bottom, a task 
which w ill occupy four or five 
days. She wil l  then proceed to 
the Ja.panese Naval Dockyard 
at Kur43, to be temporally re
paired, to enable her to return 
to San Francisco." 

The " Oregon," favored by 
ca.lm weather, made the trip to 
the dockyard without further 
mishap, and is now undergoing 
BuIH.cient temporary repairs to 
enable her to take part in the 
Chinese campaign. 

• • •  
Motor Boats o n  the Dead Sea. 

The Dead Sea, baving for 
thousands of years been a soli
tude in the midst of a desert, is to 
have a line of mechan ically pro
pelled boats. The first steamer 
is 100 feet long and left Hamburg 
fof Palestine on June 16, and a 
second steamer has been ordered. 
The first vessel has been named 
" Prod romus," the " forerunner." 
It will carry freight and thirty. 
four persons. The promoters of 
the enterprise are the inmates 
of a Greek cloister in Jerusalem, 
and the management is in  Ger
man hands. The influx of tour
ists in the last few years has 
been notable. ATTEMPt BY THE " NANCHANG " TO row THE " OREGON " OFF THE ROCKS. 

is certain to be productive of im
portant results. 

. .... . 

A K ite and Balloon Station 

Near Berlin, GerJDany. 

The Berlin  correspondent of 
The Standard announces that 
the Royal Prussian Meteorolo· 
gical Institute in Berlin is about 
to make arrangements for the 
sy stematic examination of the 
higher strata of the atmosphere 
by means of special apparatus, 
says Nature. In the grounds of 

_ the Aeronautical Observatory, at 
Tegel, R suburb of Berl in. where 
Alexander and William von 
Humboldt were buried, registra
tions of the atmosph,eric condi
tions at a height of three to five 
thousand meters will be carried 
on, if possible, day and night 
with kites and kite· balloons. 
The registering apparatus, 
which automatically records the 
pressure, temperature, h umidity, 
and wind velocity at these 
heights, is taken up by a kite
balloon connected with the earth 
by piano wire. An elevation of 
1, 500 meters has been attained 
by a train of kites even with
out balloons when there was 
BuIH.cient wind. 
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PARIS EXPOSITION.-INTERIOR OF THE PETIT 
PALAIS. 

The interior of the Petit Palais is reached through a 
high arched doorwav ; the main doors are of glass, 
framed in gilded iron work of artistic designs. The 
front part of the building, which corresponds . to the 
main fac;ade, consists of a central rotunda, from which 
a flight of steps leads up to a long gallery on either 
side. The rotunda, opposite the main entrance, repre
sents the portion under 

� t itutifit Jmtritll. 
show bronze swords and other arms, fibulm and 
head pins, as well as jewelry in gold and rudely 
cut stones. A nnmber of cases contain earring& in 
gold and bronze, and various bronze ornaments 
and objects taken from sepulchers of the Celtic 
period.. Of the Gallo-Roman period, an interesting 
collection is that of glass vessels of iridescent hues, 
lDany of large size, dating from the second to the ninth 
century. A collection of pottery of the same period 

137 
number of these. The different rooms contai:! collee-
tions of carved ivory, illu minated missals, ornament€d 
metal work and bronzes, et.c. Among the metal work 
is a collection of ancient locks and keys, most of whicb 
are artistically worked in relie( and open-work designs ; 
these date frOID the fifteenth to the eighteenth cen
turies. The outer series of gal leries contain a lar�e 
number of collections ;  most of the objects are of the 
Louis XIV. or later periods. They include Gobelin 

tapestries, carved and 
inlaid furniture, orna
mental clocks, paint
ings, etc. One of the 
rooms is devoted to a 
collection of objects be
longing to the various 
members of the royal 
family, includin� the 
jewel cabinet of Marie 
Antoinette, of mahog
a n y  incrusted w i t  b 
gilded metal and in
laid w i t  h mother-of
pearl. A central case 
contains b o o  k s and 
other objects belong
ing to celebrated per
sons of the time. A 
view in one of the outer 
galleries is shown in 
{be illustration ; t h e  
handsomely carved an� 
decorated bedstead be
longing to the Duke 
Antoine, 1508-1544 ; it 
is loaned by the Mu
seum of Nancy. Op
posite it are two carved 
walnut buffets of the 
si"teenth century ; the 
tapestries are of the 
same period. 

----e . ... .. ---
NeW' SY,stern oC Elec

trIc Heating. 

the central dome ; the 
lower part is lined with 
a variegated marble ; in 
the corners are four 
niches containing fine 
groups of statuary ; the 
marble finish ends in a 
cornice, above which 
the interior of the dome 
is finished in stucco with 
handsome relief orna
ments. The floor is 
formed of a mosaic pat
tern. In the center is  
represented a h 0 r s e , 
u pon which is mounted 
the suit of armor worn 
by Franc;ois I.  The two 
galleries have eight win
dows in front, and a 
semicircular ceiling o f  
stucco in rel ief. Be · 
tween the windows are 
mounted suits of armor 
of different periods, and 
in the center is a horse
Ulan in armor ; the walls 
are hung with rich t.ap
estries. The rear door 
of the rotunda leads 
into the central court, 
seen in the i l lustrations, 
which is of semicircular 
form. The colonnade 
surrounding the court 
is formed of polished 
g r a n  i t e columns ar
ranged in pairs, uphold
ing a superstructure of 
light stone, carved and 

ROOII IN THE SIIALL PALACE OF FINE ARTS, PARIS EXPOSITION. 

A new system of elec
tric heat is upon the 
market. It consists of 
an electric heater and 
a blower. 'fhe motor 

inlaid with porphyry panels. It is -renevffi by . .()rna
menu ·' in gilded metal , and metal garlands are hung 
between the columns. The pa" ement is laid in 
mosaic and the walls are formed of porphyry and 
marble in  various designs. The central doorway, 
shown on the left of one of the i l lustrations, is up
held by t wo granite colu mns on each side ; Over the 
arch are finely executed figures in high relief ; at 
the top are two figures in gilded bronze. The cOIJ.rt is 
tastefully laid out ; the three basins are surrounded by 
mosaic borders in blue and gold, and the flower beds 
and plants add greatly to the effect. In the center is 
a copy of a cele
brated group by 
Chardin. 

� hila h991:l bri)ll�t together frow the ditt#lrent part!l ()f 
J Franc.e. AmoDittIe llbjeuts- of 1:he Merovlngian period 

are two swords with rich scabbards in gold relief, 
besides a number of gold jewels and bronzes. The 
col lection of Limoges enamels, from the eleventh to 
the sixteenth century, contains remarkable specimens ; 
most of these are in blue and gold designs. Of the 
porcelains, those of Sevres and St.  Cloud are repre
sented in great variety ; the Bernard Palissy collection 
is especially interesting ; different pieces have been 
loaned by the governm ent, by different m useums and 
private collections ; Baron d e  Rothschild has loaned a 

is of the standard fan type and is secured to a conical 
lhetal case. There is an i n take for air at the back. 
The heater consists of clay tubes wound with fine 
German silver wire and covered with an insulating 
coat of enamel. The tubes are arranged radially and 
the fan and the heater are both closed in by a metallic 
ca�ing. The heater can draw air from without the 
room or car, or in cold weather can operate using the 
air in the rooUl or car. Two of these heaters will, it is 
said, heat a 4O-foot car to the proper temperature. In 
the ordinary system some of the persons in the cars are 
uncomfortably warm, . wh i le others are cold, but with 

the fan distribu-
tion the heat i� 
p o s  i t i  v e  l y  db
t r i b ut e d . The 
fan wi ll also prove 
useful in school 
b u i I d i n  g s ,  on 
s h i p  s and war 
vessels. I t will 
be specially valu
able when vessels 
are out of com
mission where it 
is desired to both 
warm and move 
the air. 

.1' 

The g a I I  e r ies 
contain a retro
spective c o l l e c 
tion,  representing 
the national art 
in i t s  different 
forms from the 
e a r  I i  e s t  times 
down to 1800. No 
pains have been 
spared to bring 
together a collec
tion worthy of the 
occasion ; here are 
to be seen Gobelin 
tapestries, carved 
wood, porcelains, 
i v 0 r y ,  enamels, 
etc. ; the objects 
ha ve been loaned 
b y  t h e govern
m e n t ,  b y  mu
seums and cat he
dmls, and by pri
vate persons, The 
galleries are d ivi
ded i n  t o  t w o 
series, inner and 
outer. The walls 
of the inner series 
are l i n  e d with 
Gobelin and other 
tapestries. T h e  
c o l I  e c t i o n  of 
Celtiberian a n d  
Gallo-Roman ob
jects are of espe
cial interest, and THE COURTYARD OF TRE S.ALL PALACE OF FINE ARTS, PARIS EXPOSITION. 

T H E  railroads 
have taken very 
little interest in 
acetylene gas for 
car lighting, and 
there have been 
many failures in 
this field. T h e  
Chicago, Milwau
kee and St. Paul 
R a i l w a y  Com
pany are making 
experiments in the 
laboratory on a 
g e n e r a t o r for 
lighting a c a r . 
One advantage of 
acetylene g a s  is 
that each car can 
be made a sepa
rate unit. There 
are to be service 
trials of the 8 ppa
ratus on the cars. 



NERNST LAMP AT THE EXPOSITION. 
One of the most i nteresting displays in the Electrical 

Palace is that of the Nernst lamp shown in the pa
vilion erectpd by the Allgempine Elektricitltts/lesell
schaft. T wo different types of the Nernst lamp are 
made at present ; in the first it is necessary to heat 
the cond ucting filament by a match, an alcohol 
lamp, or the l ike. The general appearance of this 
type of lamp wil l  be seen i n  our engraving_ From th� 
base projPct two metal rods, which are braced at the 
ends by a short tube of porcelain, and to the ends of 
the rods is soldered a rather thick platinum wire ; to 
this wire the ends of the cond ucting filament are sol
dered by a process analogous to that employed for the 
incandescent lamp. This fi lament, made up of refrac
tory oxides, is perfectly white and homo/leneous, re 
sembl ing otherwise a short carbon filament. As the 
resistance of the filament diminishes when in  a state of 
incandescence, it becomes necessary to insert a rel'ist
ance in the circuit to cut down the current to the right 
amount. 

The form of resistance used here is shown belo w the 
porcelain rod : a very fine platin u m  wire is  wound 
around a porcelain rod aQout one i nch long, and this is  
contai ned i n  a s lllal l  glass bulb ; the outer end of the 
wire is connected with  a stout  wire which passes back 
parel lel to the rod. T h e  term inals are formed of two 
wires fused into the glass. A lamp base of the ordi
nary Ed ison, or screw type, i s  used, to which is fitted a 
globe somew hat resembling an ordinary incandescent 
lamp globe ; this, ho wever, i s  open at the end and 
serves only to protect the filament from d ust, etc. 
When the flame of a match is applied to the filament, 
it soon com mences to glow, and finally reaches a bril
l iant incandescence, giv ing off a white light "which is 
very pleasing in color. The light is much w hiter than 
that gi ven by a carbon filament, owing to the , higher 
tem perature of the refractory oxides, and is entirely free 
frolll the disagreeable green hue of the Welsbach bumer. 

It  is, of course, q u i te desi rable to have,a lam p w h ich is  
('nt irely automatic in  its action, particularly when i t  i s  
p laced in  inaccessible positions, and accordingly an 
automatic form has been devised, in which the filament 
is  h eated by the passage of current through an exterior 
conductor, and when its resistance has been thus re
duced and it allows the passage of a sufficient current 
to bring it to incaudescence, the circui t  of the heating 
cond uctor is interrupted by a special device. The 
general disposition of the working parts is seen in 
the sectional view. From the sO,cket rise two stout 
wires, D D, w'h ich support. a porcelain disk, C. Upon 
the disk is Rupported the filament, A, and surrounding 
it is a spiral tube of porcelain ,  B. The porcelain tube 
carries on i ts surfa!'e a great n umber of turns of fine 
platin u m  wire, w hich h as been wound on while the tube 
is st i l l  straight and before baking the porcelai n ; the 
wire is  al most completely i mbedded in  the porcelain 
and is  visi ble only upon close exami nation. 

T h is exterior tube serves to heat the filament by the 
passage of current in the fine platin u m  wire ; a thick 
wire, not shown in the d iagram,  passes below from 
the rigbt-hand end. A small glass bulb placed below 
contains the resistance wire, wound around a porcelain 
rod , E. T his resistance is of the same type as for the 
first lamp, only one forlll being used t h roughout. The 
lam p base, G. resembles the ordinal'Y screw type, but 
the interior body, of porcelain, is  recessed to receive 
the automatic cut-out device ; it  also supports the 
wire�, D D. The cut-out consists of a smal l e lectro

,magnet., F, fitting in)the cavity of the 
socket ; the upper end of t.he bobbi n  
is o f  soft. iron, a n d  below an i ron piece 
curves up and su pports a smal l arma
t u re, L, by means of a flat spring. 
'£he arllJature rests] normal ly against 
a contact piece to the right, but when 
a sufficif'llt current passes in the coi l ,  
the armature is attracted and leaves 
thej contact point, thus cutting off tile 
current from the :heating spiral . The 
action wi l l  be clearly seen by referring 
to the diagram of the electrical con
nections. The current takes two paths; 
first, through the filament, the , resist
ance bulb and the magnet, fol lowing 
the circuit, A, B, D. E, F, G, H; or, 
second, throu gh the heating spiral, 
the contact, K, the armature of the 
magnet, and return, or A, B, C, K, H. 
Owing to the hi/rh resistance of the 
fi lament when cold, the current pass
ing in the circuit of the magnet is not 
�u fficient at first to attract the arma
ture, but a few seconds after it is 
turned on the spiral commences to 
heat u p, and the temperature of the filament is raised 
sufficiently to allow a large current to pass ; it thus 
becomes incandescent, and, its resistance being lowered, 
a large current passes in the magnet ; the armature is  
attracted and the circuit of the heating. spiral broken 
at K. When the lamp is t.urned off, the reverse action 
takes place ; contact is made at K, restoring the origi
nal conditions. 

J C itut.ifit �m,tri'au. 
Tbe price of a lamp with the automatic illuminat

ing device i�, of course, much higher than for the or
dinary type, on account of the two extra pieces, the 
magnet and the heating spiral. '£he magnet, of 
course, does not deteriorate ; the spiral, being subject 

A 

�" I\."'�'\. 
AUTOMATIC TYPE-SE !::TIONAL VIEW AND DIAGRAM 

OF WIRING. 

to alternate expansions and contractions, lasts a rea
sonable length of time, but not indefinitely. It is, 
however, easily replaced, and is taken back for two
thirds of its original value. It is probable, besides, 
that the plati n u m  wire will  be replaced by a llJaterial 
which w i l l  give the same service at a less cost. The 
parts of the lamp which need to be replaced, the spiral 

NERNST LAMP-ORIGINAL TYPE. 

and the filament, cost but l ittle, and it is estimated 
that the cost of lamp renewals is not greater than i n  
t h e  case o f  t h e  ord inary incandescent lamp. The dura
tion of the filament depends somewhat upon the man
ner i n  which it is brought to i ncandescence, whether 
heated quickly and thus subjected to a violent rush of 
cu rrent. etc. In general , it i s  less than that of a <,arhon 

CHANDELIER OF N ERNST LAMPS. 

filament : if  the changes in voltage do not greatly ex
ceed the normal, one may count u pon an average l ife 
of 300 hours for this lamp. The l ife is dim inished 
gradual l y  by a molecular change, which is prod uced 
little by little under the action of heat, accompanied 
by a diminution of sol idity and often an increase of· 
resistance which diminishes its brigh tness. The ex
penditure of energy in the present type of Nernst 
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lamp is from 1� to 1� wa.tts per candle power, which 
is about one-half that of an incandescent lamp ; for n 
16·candle power lamp the energy consumed is thus 
from 24 to 28 watts, representing 27 to 30 lamps per 
ho'rse power. At present the Nernst lamp is manufac
tured for 25, 50, and 100 candle power, under a tension 
of 110 or 220 vol ts. 

. .  , .  
Sonth America's Dying Races. 

THE FUEGIANO AND THE BAKAIRI PEOPLE. 

BY JOHANNBS HROLF WISBY. 
Before the end of the next century two of South 

America's most ancient peoples, the Bakalri and the 
Fuegianos, w i l l  be practically extinct. Bot h tribes to
gether amount only to a few thousand individuals, and 
have been rapidly decreasing in nu mber for the last 
twenty years. The Bakalri , a branch of the famous 
CaraIbian race, live in the heart of Brazil. The 
Fuegianos inhabit the island groups in which the 
South American continent terminates, and form a dis
tinct tribe of their own. 

In olden times, when Spanish ships beat around Cape 
Horn, these islanders were first discovered by their 
habit of l ighting fires on the shores ; for which rea
son the Spaniards called them Fuegianos or " fire peo
ple, " and their island home, Tierra del Fuego or the 
" Land of Fire. " Behind the thundering surf they 
live, almost naked, in a climate as rigorous as that of 
north ern Norway, surrounded by the great oceans of 
the Pacific and the Atlantic, and with great snow· 
capped mountains beh in d  them. The climate is a suc
cession of chil l ing rainfalls and violent storms ; a 
quiet, sunshiny summer day is almost unknown. 
One wou ld su ppose that 'conditions like these would 
tend to draw the members of the tribe closer together. 
On the contrary, everyone l i ves for hi mself, and the 
tribe u nites only to fight its enemies. The people have 
no religion.  They believe merely in devils ; they do 
not worsh ip ; a nd they have no idols of any kind. If 
they hear a noise they cannot account for, they fan<'y 
it is some devii on t.he warpath, and take to their heels. 
They offer no prayers in such cases, b u t  simply turn 
about and run, acting apparently on the principle that 
they can outfoot any devil . Easi l y  fri/lhtened as they 
are in  th i s  way, they exhibit no fear when the object 
maki n g  the noise is  visible to them. Darwin, who was 
the first scientist to visi t the tribe, as early as 1840, 
maintained they were cannibals, but bis theory has 
been con tradicted by later , scientists, a few of whom 
ha\"e succeeded i n  finding out the real habits of the 
people by livifi� witll th<rm. Tha t they have canni
bal istic tendencies is, however, admitted by several 
travelers ; for they make a practice of eating the old 
women of the tri be when they are no longer of any 
use. As the fami ly ties are not very I'ltrong, and as 
the children seem entirely to forget the parents as 
they grow older, it is not unlikely that many a poor 
old Fuegiano mother has been partly eaten up by her 
own offspring. 

That which more than anything else h as made the 
Fuegianos hardy and able to withstand the trying 
cli mate, as well  as the fierce onslaughts of the warlike 
Onas, is their ancient habit of ki ll ing the weaker chil
dren, permitting only the robust to lh'e. Children 
thus kil led are buried in the ordinary manner of the 
tribe, entirely without ceremony. If  not merely 
thrown on the charnel heap they are burned in the 
camp· fire and thei.r ashes strewn to the winds. It is 
C'haracteristic of the Fuegianos that they endeavor to 

forget their dead, whose possessions 
are conscientiously burned, and whose 
names must not be u ttered. 

The only an imals met with in the 
country are Ii. species of fox and a spe
cies of mouse, but the river-l ike chan
n els which separate the islands swarm 
with seals and fish. Occasionally a 
whale is captured, the oily blubber of 
whi<'h is considered a delicacy, and 
the bones an excel lent ma terial for 

' arrow and spear-heads. Their manner 
of fishing is peculiar. At dark they 
set o u t  in  their frai l ,  flat-bottomed, 
bark canoes armed w i th long fishing 
spears. Clay is placed i n  the bottolU 
of the boat, on w hich they light a 
fire. Attracted by the fire the fish 
gather around the boat and are then 
speared with unerring skill. How the 
Fuegianos succeed in keeping these 
bad ly-leaking and' extremely frail 
shells afloat on the turbulent waters 
of the ocean around Cape Horn 
is a puzzle to sailors. They even 
venture far out to sea, paddl ing 

a!!"ainst the  current to reach certain shoals frequented 
by the seal ; bll t often it happens that a fisherman, 
after batt l ing the tide and the wind, is u pset and 
drowned in the tremendous sUl'f which is at al l times 
thundering on the shores of the island. 

From the raw, forbidd ing climate of the ugly-tem
pered Fuegianos, we shall repair to the luxuriant tropi
cal regiQns of the Bakalri tribe, living in the heart of 
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Rrazil, some forty de�rees of latitude north of Tierra 
sel Fuego. By the River Xingo, which pours its waters 
into the Amazon, the BakaIri hunters l ive, the south
most outpost of the Caralbian race. Plague and disease, 
doubtless spread by the numerous poisonous insects 
inhabiting the forest regions, have thinned out their 
race, and the days of the Bakairi are numbered. Like 
the Fuegianos, their life is that of the Stone Age, but 
as a race they are somewhat superior, although they 
are also cannibalistic. But it is not the necessity of dis
posing of a surplus of old women which has whetted 
the appetite for h u man flesh. Although the real cause 
of their cannibalism is not definitely settled, it is 
extremely probable that through their habit of eating 
roasted monkeys, which resemble the burned corpses 
of the native children, they have 
acquired a taste for human flesh. 

Unl ike the Fuegianos, they have a 
kind of " religion." They are great 
story tellers and dancers, and their 
sociability and �ood-nature gener
ally win the con fidence of the trav
el er. Their chief weapons are the 
bow and arrow, a kind of boom
erang, and, above all, the blow/lun, 
from which they shoot the poison
ous arrows which are the dread of 
their enemies. The bow often meas
ures six feet in length, and the 
feathers which guide the arrow on 
its flight are set spirally, so as to 
impart a revolving motion to in
crease the velocity ; the principle  is 
somewhat the same as that of the 
rifled musket barrel .  

Their boomerang somewhat re
sembles the Austral ian weapon ; it 
has an aperture where a " demon " 
in the shape of a pierced nut-shell 
is inserted. This arrangement 
cau ses a stran ge, ominous whistling 
as the weapon is h urled against the 
enemy, who is supposed to be 
very much frightened at the n oise. The blowgun 
is one of the most dangerous and ingenious weapons 
ever invented by a savage, and in the hands of an ex
pert Bakalrian is afmost a m atch for a modern firearm 
in the dense jungle. 

The " projecti les " consist of the slim, tough, feather
weight arrows made from the ribs of a certain palm 
leaf i_they are sharpened to a need la's point, but in
stead of hdng mounted with feathers they are merely 
wound round with a bit of raw cotton. The arrow is 
placed in the gun so that the cotton just fills the bore ; 
it is blown out with sufficient force to bring down 
game at a distance of 250 feet, if the wind does noll 
interfere. It is !lot the force of the dart that kil ls, but 
the poison with which it is saturated. A mere scratch 
by such a dart is invariably fatal. 

The Bakarri tribe is famous for some very qneer cus
toms, such as the eati ng of earth,  and the ru les at
tending childbirth and the burial of warriors. 

The rising of the River Xingo d uring three months of 

J citutific �lUtrican. 
no name for .. parrot," although a variety of parrot 
species are known by separate names. The various 
kinds of palm trees are designated, though no given 
name exists for the word " palm." " We "  also means 
" good ; "  " others " (which they express by saying 
" not we ") also means " evi l ."  The Bakairi can only 
count two ; i f  you ask him to count on, he will continue ; 
two-one, for three ; two·two, for four ; two-two one for 
five, etc., reminding us of the mann<lr in which bells 
are struck on shipboard. 

Unlike other Brazi l ian abori�ines, the BakaIri know 
nothing of intoxicating vegetable drinks. They main
tain their ancient custom of shavin� the top of the head 
with a keen· edged native grass. Early explorers sup
posed that they borrow�d this custom from the J esuit 

CRADLE IN WHICH RAFT IS BUILT UP. 

monks, who were the first white men to visit them, but 
it  has been proven lately that the bald spot on the 
head was eharacteristic of the BakaIri centuries before 
any white man penetrated the tropic wilds of their 
home. 

• • • • • 

LUMBER RAFTS ON THE COLUMBIA RIVER. 
'l'he StatJi. of Oregon and Washington have seen a 

reruarkableftrevempment of the method of transporting 
lumber to Cal ifornia by sea in the form of large built
up rafts, and although the increase in the price of 
timber of the kind which has been 8hipped by this 
method makes it l ikely that no more rafts of the kind 
wil l  be built, this unique and dari ng means of trans
portation will al ways remain as one of the curiosities 
of the l umber trade of the Pacific coast. We present 
il lustrations of the last of these large rafts to be con
structed. Like several of its predecessors, it was built 
at the little town Stel la, wh ich is located on the 
Washington shore of the great Colum bia Ri ver, and 
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constructed with a double keel and a series of heavy 
frames of 12 by 12 ti mbers with heavy knee-bracing 
between the floor timbers and the verticals at a point 
w hich would be known as the bilge in a ship. The 
keel is constructed in two sections, which are held to
gether by massi ve locks or clam ps, to maintain the 
cradle in position while the raft is being formed. The 
pi les of the raft are laid to break joint as far as possi
ble, the abutting ends of one line of the piles coming 
opposite the center of the piles adjoining. 

When the raft is completed it is wrapped around 
several times with massive cable chaim, which hold t.he 
mass firmly, but flexibly, together. After the raft 
is launched, the locks are sprtln� open by hauling 
upon ropes which are securely connected to them, and 

the two halves of the crad le, thus 
unlocked, float apart, leaving the 
raft free to be towed away. The 
tug's hawser for towing is made 
fast to a very heavy chain, which 
runs through the entire length of 
the raft. This towing chain is made 
fast by transverse chains to each of 
the binding chains, which run 
around the circumference of the 
raft.. The effect of this arrange
ment is that when the strain of 
towing comes u pon the cen tral 
chai n ,  the binding chains are also 
tightened, and, consequently, when 
the raft is in a sea· way, the greatt'r 
the strai n u pon the hawser, the 
t igh ter is the clamping effect of the 
binding chains. Although the 
ear l ier rafts frequen t l y  camt' to 
grief, those which have been con
structed of late years on the system, 
as outl i ned above, h ave proved 
themselves well able to stand the 
stress of an ocean trip. 

The' d istance from the mouth of 
the Columbia River to San Francisco 
is about 700 miles, and under or

dinarv conditions of weather one of the powerful tugs 
which are de tailed for the work of towing wi l l  take a 
raft of th is  kind from the Columbia bar to the Golden 
Gate, San Francisco, in about twelve d ays. The raft, 
which is herewith ill ustrated , contains about 500,000 

linear feet of timber, or say about 6,000,000 board feet, 
a sufficient quantity of timber to load a half dozen 
vessels each of 1 , 000 tons burden. 

. . ... . ..  
Tl. e Current S uppletnent. 

The current SUPPLEMENT, No. 1287, has many papers 
of u nusual i nterest. " Problems in C hina, " is by Ja.nes 
M. Hubbard. " China and H er People ; Some Reflec
tions Upon Their Mann ers, Customs, Habits, and 
Li ves," by COIDmander Harrie 'Vebster, U. S. N. , is 
another timel y article. Bot h are i l lustrated. • •  Peary 
Supply Ship Sails " describes in detai l the construc
tion and stocking of this vessel. " O l d  St. Peter's, 
Rome," is an important restorat ion. " T he Panoramas 
of the Paris Exposition " describes the Balloon C i n eo-

rama at the Fair. the year scatters 
the fish, making 
i t  im possible for 
the tribe to ob
tain any other 
food than t h e  
baked mud of the 
river, which is by 
no m e a n s  un
healthful. T h i s  
river mud is very 
r i 'c h in mineral 
substances, a n d  
while i t  cannot be 
�aid to contain 
nourishing prop
erties to any ex
tent, it fills the 
stomach and ap
p e a s e s  hunger. 
It is baked in a 
sweltering s u n ,  
eaten in the shape RAFT OF PILES ON THE COLUMBIA RIVER READY FOR TOWING TO SAN FRANCISCO. 

The eighth instal
ment of • •  A rneri
ean Engineering 
Competition " i s 
given in this n um
ber. . .  The Open
ing of the Met ro
pol i tan Rai l way 
at Paris " is fully 
i l lustrated. " The 
Biological Labor
atory at C o l  d 
Spring Harbor, L. 
I. , "  is by W. G. 
Bowdoin. " Te
tan us a n d  I t s 
Treatment, " and 
• .  The Coloring of 
Soap a n d  Can
d ies," by George 
H. H u rst, are val
uable a r t i c l e s .  

of small b a l l  s 
about 3 inches 
in diameter, the average dai l y  consumption being 
about three-q uarters of a pound for each BakaIri. 

Like most American Indians, the Bakarri attach a 
great deal of i mportance to tattooing, but in their case 
the custom owes its origin more to the necessity of 
averting the i nsects than to the device for personal 
adornment. The mosqu itoes on the Rio Xingo are so 
ferocious and pugnacious that extraordinary measures 
must be taken against them, and when , centuries ago, 
it  was fcund that a mixture of claY ,and vegetable oil 
applied to the skin would ket'p off the insects, the idea 
of mixing colors suggested itself, and then and there 
was the beginnil'g made to the art of tattooing. 

The language of the people is poor in words. To 
illustrate the poverty of the BakaIri d ialect, there is 

Length, 400 feet; circumfereuce, 1 00  feet; contents, 6,000,000 feet board mea ure. 

about twenty miles frorn its mouth. The accompany
i n g  i l lustrations are of particular interest, as showing 
the means by which the huge rafts are built up to the 
desired cigar shape, prior to their l aunching. 

This particular raft was some 400 feet in length and 
over 100 ft'et in circum ference. It was built up of fir 
pi les, which varied froUl 80 to 1 1 1  feet in length. It is 
readi ly perceived that to form a strong and flexible 
structure of this length out of such rel ativel y short 
pieces, and mould it to a true cigar shape, would be an 
i m possi ble task, unless a permanent form of cradle 
were first built  in  which to contain it  d uring the pro
cess of building it to form. The cradle, as will be seen 
from our illustrations, is  not unl ike the skeleton of a 
large ship in the days of wooden shipbuilding. It is 

The usual Trade 
Notes and Consu-

lar matter wil l  also be fou n d  in th is  num ber. · " My 
Experience with a S i phon P i pe - Li ne," by John K. 
Prath er, B. S . ,  n escribes a s imple and con venient device. 

Con teDtfl. 
(IlluRt:rR.t.ed articles R.re marked wit.h An R.st,erilllk.) 
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RECENTLY PATENTED INVENTIONS. 
Industries, Manutactures, Trades, Etc. 

C01ilSTRUCTWN OF . CEILINGS AND WALLS 
FOR BUILDINGS. - FRANz KEJIlIIITZ, Bayreuther
strapse 9, Berlin, Germany. The inventor has provided 
a �"w method of arranging and stretching ropes for snp
porting the mortar for ceilings . and walls. Cramps, to 
which the ropes are ·fastened. are 8ecnred in the walling 
of the room. Between these cramps the ropes are ar
ranged In a net, their ends being tightened as mucb as 
possible and finally knotted together. Upon this strong 
network the mortar is brought. If CeIlings are to be 
made, a detachable boarding is arranged underneath the 
network, which boarding is removed after the ·mate
rial has hardened. By this means beton ceilings of very 
small thickness can be produced quickly aud cheaply. 

SCREEN FOR STAMP-MILLS.--MARTIN R. DRIS
COLL, Frisco, Utah. This BCl'('en is so arranged that it 
can be changed without @toppiug the battery. A frame 
is employed having a number of apertures. Rolls of 
screen-cloth are mounted above tbe apertures. . 'l'lIe rolls 
can be adjusted so as to bring their rear faces fiush with 
the faces or the apertured frame. Clamping-frames hold 
the screen-cloths in front of the apertures. And an aux
iliary clamping-bar receives the lower end of · the cloth. 
When the proper clamping-frame is raised, the worn-out 
screen i. drawn down and the clamping-frame again 
locked. The bottom portion of the screen is douhled 
over the auxiliary clamping-bar and clamped in place. 
By employing two screen-clothe, the operator can change 
oue while the other is in us�. 

ACETYLEN�-GAS GENERATOR.-TuOlllAs E. E. 
BARTLETT. Atlanta, Ga. 'l'he inventor has concerned 
himself chiefiy with providing an efficient automatically. 
operating carbid·feeder. 'l'he carbid is contained. in the 
radiating compartments of a rotary receptacle mounted 
above a chute leading to the generating.chamber. Each 
compartment is provided with a releasable bottom. As 
the receptacle mentioned is  rotated by the rise lIud fall 
of the gasometer, the bottoms of the compartments are 
successively released by a trip so that the carbid drops 
into the water of the generating-chamber. 

WEIGHT AND PRICE SCALE.-CLARK CORBIN, 
{'arbon Cliff, Ill . 'l'he invention provides a scale for 
weighing com modities and indicating their cost, which 
scale is �o constructed that the value of an article of any 
weight can be read (by weighln/!: it at its price per pound) 
with but one line of graduations to show the value and 
with one line of graduations to show the price per 
pound. 

SOpA·WATER APPARATUS.-JOSEPH O. WILD, 
Cottage City, Mass. The sirup receptacles are circularly 
arranged about a central ice.receptacle and monnted 
upon a turn- table which can be rotated to bring the 
proper sirup-receptacle in'to view. The lower ends of 
the receptacles are provided w ith nozzles ' beneath which 
glasses are placed. Both nozzles and gl"""es Can be con
cealed from view by separate doors. The entire lirrange
ment is noteworthy for ita compactness and neatness. 

Meehanleal Devices. 

MATCHING- M ACHINE.-JOHN M. KimBLER. Wau. 
sau, Wis. This matching-machine is 80 arranged that 
the cutters can be changed while the head is in m otion, 
that narrower or wider grooves and tongues can be cut, 
and that the position of the cutters can be changed to 
locate the groove and tongue at a different h eight on the 
board. 

MACHINE FOR MOLDING AND CUTTING ICE· 
CREAM. - GEORGB MeC. PINKERTON. York, Penn. 
The machine molds and cuts ice-cream in small blocks 
to be wrapped in paper, the machine being of such a 
nature that the blocks can be so quickly and economi
cally cut and wrapped thet they can be sold at a very 
small cost. The machine comprises a reciprocating cut
ter·knife carried by guide-rods ; a tilting slicer·knife 
provided with a crank ; a trip-lever adapt�d to depress 
the crank and arranged to be tripped by the mOVeJDent 
of the guide.rods ; and spring secured to the crank so as 
to return the slicer·knife to its normal position. 

HOISTING APPARATUS.-RoBERT WATSON and 
CHARLES E. STEVENSON. Nanaimo. Canada. The 
apparatus is designed to be used for all hoisting pur
poses, as a fire· escape, as a holst in mining.shafts, as 
an elevator, as a pain ter's scaffolding. and the Ilke. The 
invention consists in tbe provision of novel hoisting de.
vices and in meuns for extending horizontally from the 
place of hoisting and lowering any persons or goods 
which are not in the vertical line of the hoisting ap
paratns. 

TRACTION-ENGINE. - DANIEL C. CAWLEY, 1300 
Park Building, Allegheny, Penn. The object of the 
invention is to provide a construction of trock for trae. 
tion-engines by which to secure a greater bearing and 
tractive effect on the ground ; for it is well . known that 
sandy, muddy, and rough roads present great obstacles 
to motor-wl\gons. The invention employs the principle 
of the elldless track-chain revolving around the truck
wheels and bearing directly on the road bed for greater 
frictionar contact ; and it provides for accommodating 
the various adjustments which a rough road renders 
necessary V\:ith such a track.chain. 

WAGON·LOAoDING DEVICE.-LEONARD C. WOOD. 
AldetI,-Iowa. J'he purpose of this invention is to pro. 
vide a means for loading wagons from pcrapers, by 
which means the scrapers ·are l ifted bodily Into the 
wagon arid dumped therein. The invention consists of a 
cb ute; a scoop, a mrehanism which when engaged with 
I he wagon axle causes the scoop to travel up the chute 
into the wagon. 

MarIne Inventions. 

PROTECTIVE ARMOR FOR HULLS OF VES
SELS.-RoBERT F. B. WALSH. Brooklyn, New York 
city. This armor protects a vesRel when pa.sing over 
suspected mines or torpedoes. The armor forms a false 
keel and slants from the keel·llne upwards at the sides 
in opposite direction., the upper longitudinal edge of the 
armor beill/!: some distance from the sides of tbe hull. 
When the false keel, which Is more or less sharp, strikes 
an explosive, the shock of tbe explosion will not be in a 
vertical direction, but will be divided and . sustained by 
the inclined sides of tbe protective armor, thus prevent
ing the hull from being blown upward out of the water. 

MARINE VESSEL.-l'lmm U. and ANNA M. J. ing the sevel'1lJ tenses derived from the principal parts of 
RIESS, Wllliamsbridge, Bronx, New York city. To pre- the verb, the active voice being pla<:ed on one side of 
vent a vessel from capaizlng the wooden keel-body is the track and the p8llllive voice on the other. The game 
provided with a longitndinal recess in its under side. is to be played by spinning an Indicator, wbich, stoJ>
Against the sides of the keel.body ribs abnt, which are ping at the name of a certain tense, calls for the pupil to 
secured by lIanged irons and screws. A weight is fitted take a mannikiil representing a tense, to place It on the 
in the recess and · is secured to the body independently of proper car, so that It will reach the proper station. 
the ribs. A·strong construction and great stabiiity are ROUTING TABLE AND CASE FOR ' 

POST. 
thus secured. OFFICES.-MARCELLUS B. FIELD, Office of Sup't of 

LIFE·BOAT.-PETER U. and ANNA M. J. RIEss, Delivery, Boston Post'Office, Mass. The table -reqnires 
Williamsbridge, Bronx, New York city. The hull is no more ll/!:hting then the ordinary desk and can be 
provided with a series of side compartments extending readily equipped with fixtures without interference with 
slightly below t1.e water.line. A bow· compartment ex- its maximum case elevation, even though loaded . wlth 
tends the whole length of the hull. A stem.compart- " Long Tom " letters. The lower shelve. may be drawn 
ment only slightly below the water.line. The bow and forward, wbich feature, togethe.r with the vertical sbelt 
stern compartments are divided by longitudinal parti- m.otion, affords great convenience In routing letters. 
tions. The rudder has its post mounted in the partition The desk furnishes each carrier with 6 square feet of 
of the stern-compartment. The arrangement of air com· table area. '1'he use of additional tables with IIluminat
partmente, extendinl!: all around the hull, prevents the ing fixtures for arranging papers is obviated, and conse· 
boat from capsizing. Even if filled with water tbe boat ql'ently the expense of lighting is reduced to a minimum 
c!!nnot sink. The arrangement described m the fore- and the overcrowding of offices with unneooBBary forni. 
going notice can be combined with the Present construe- ture is avoided. 'l'he concentration of the entire work 
tIOn to produce a remarkably efficient vessel. on one desk is of I!:leat advantage, especially when sub. 

MARINE PROPULSION.-PETER U. and ANNA M. sti tntes are performing temporary service. The desk is 

J. RIEss, Wi lliamsbridge, Bronx, New York city. This now in practical use ·at four Massachusetts post.offices. 
propelling.gear for bORts comprises a propeller shaft HORSESHOE-PAD,-JACOB KRONENBERG, Brook. 
wbich passes ·through a sleeve driven by foot-actuated l lyn, New York cit.y. Th� pad has a �aised rear or heel 
gear. Between the sleeve and the propeller·shaft power. 

I 
portion , the lower face of which Is provided with suc

transmission gearing Is arranl!;Cd. The persons in the tion-cups. When the horse plants his foot down, the 
boat propel the ve""el very much as they would a bicy. higher rear portion is first compressed, SO that the sue
cle. Handle·ban; are provided, after the pattern of bicy. I tion-cups come immediately into action to insnre a se
cle handle-bars, one of wbich is connected with the cure hold of the pad on the roadbed. The·cups take the 
rudder so that the boat can be readily stElertd. place of the ordinary heels of the shoe now used. 

Railway-Appliances. 

NUT-LOCK. - ASA W. WEBB, South Union, Ky. 
The inventor has devi.ed a novel lock for two nuts, 
wbich comprises a lock-bar having notched ends adapted 
to engage .tbe inner and side faces of the n uts. 'I'he rear 
walls of the notches are inclined in parallel lines 
obliquely to the length of the bar, so that a backward 
tum of the nuts will bind their side faces agaIDst the 
rear walls. So long as the lock-bar is iu place the IIUts 
will be prevented from turning. 

A UTOMATIO AIR· PIPE OOUPLlNG. - JOHN W. 
SPURLOCK, 'I'y Ty, Ga. This inventor has provided a 
new automatic air-pipe coupling wbich is arranged to 
insure a positive coupling of the hose between adjacent 
cars at the time the latter are coupled and to allow one 
member of the coupling to be coupled with the member 
of an ordinary COUplinll, if the adjacent car be equipped 
with an ordinary coupling. 

Vehicles. 

VEHICLE.BRAKE.-RuBEN H. WHITE, Princeton. 
Ky. The brake is SO arranged that it can be applied 
either by the team or by hand. . The vehicle to which the 
brake is applied is propelled by the r .. ar Wheels, the 
draft being at the rear axle and the t",o trucks beiilg 
rigidly connected. ·· 'l'he· team draws · directly from the 
center of the hind axle. 

. -
TI RE  AND RIM FOR VEHICLE·WHEELS.-WIL

LIAM F. RAE, 86 Holland Villas Road, Kensington, Lon
don, England. 'fhe wheel·rim is made of aluminium 
and has an outer peripheral opening, through which the 
tread of the solid outer tire projects, the opening being 
bounded by fianges projecting outwardly. The circular 
portion of the rim is of a single thickness, the fiangep 
being formed by bpnding the edges of the metal outward 
and then inward uPon themselves, so that tbe portions 
of the fianges wbich are outside tbe rim are of double 
thickneIl8 of metal and the portions inside the rim, 
forming shoulders thereiil , are of single thickness. 
Thus a rim Is produced combining maximum lightness 
and strength. 

GARMENT-FASTENER.-FANNIE B. MATHEWSON. 
Manhattan, New York city. This hook and eye is se
cured by barba which enter the garment. thus avoiding 
sewing. One of the securing devices of the eye is hook · 
shaped and pl'Ovided witb a l!:Uard. 'l'he book member 
of the fastener, In addition to Its sercuring barbs, 
has a sleeve.llke receiver at the blick, which receives 
a common pin. The ease of application Is the chief 
merit of the device. 

CONVERTIBLE TUB. - RICHARD W. LEVY and 
JOSEPH HOLT. Paterson, N. J. This tub comprises two 
sections separable from each other. A bottom is se
cmed to one of the sections and has a segmental por
tion extending beyond the ends . . of the section and 
adapted fol' engagement with the other section. The 
parts are so disposed · that they can be . converted either 
into a wash·tub or a bath-tub, the change being effected 
by the removal of one section and the substitution of 
another. A watertight locking device is provided for 
the sections. 

SHOE·FASTENER. - DAN M. YOUNG, Newburg. 
N. Y. The inventor has devised a fastener arranged to 
enable the shoe to be conveniently and quickly opene.i 
so that it can be slipped on the foot, and to be closed 
simply by pulling the strin/!: or lace without first lacing 
as heretofore. 

APPLIANCE FOR SECURING COVERS OF CU::t.
INARY VESSELS IN CLOSED POSITION.-JOHANN 
WEIDNER, Amberg, Bavaria, Germany. The appliance 
secures the covers of culinary vessels. whether for boil
ing, steaming, or l'08Bting, in closed position. The ap
pliance I� of simple construction and 80 arranged that i t  
can be readily applied to any kind "of culinary vessel 
with a projecting rim or top. 

SOAFFOLD.HANGER.-JOHN F. BARRON, Rumford 
Falls, Me. The bottom of the hanger consists of ad
justable sertions; and to the bottom sides are hinged, 
pivotally connected at their ends, one of the sides being 
arranged to be lengthened or shortened. The hanger 
enables the workmen to level the scaffold. The hangers 
can be readily moved to any desired point in the length 
of the platform and are completely Independent of the 
cross-beams of the platform. 

POCKET-KNIFE. - JAMES H. CABLES, Thomaston, 
Miscellaneou s Inve ntions. Conn. This pocket-knife embodies a knife-blade, a .  

WATCHMAN'S REGISTER. - JOHN A .  DEMUTH, fork, and a spoon, so that i t  constitutes an Instrnment 
Oberlin, Ohio. This invention is arranged to compel a which can be readily carried in the pocket and used in 
watchman reQ;Ularly to visit various points within his camp. 
precinct and show any bTegularity in his · work. By 

De81:D8. furnishing a dou ble check on his visits the chance of 
fraud is eliminsted. A novel feature of the register is 
tbat it need never be set or visited by any person other ENGINE-FRAME. - HENRY V. A. PARSELL, �R., 

than the watchman, who can wind the clockwork with- and ARTHUR J. WEED. Manhattan, New York CIty. 
out beillg able to tamper with the mecbanism. It is also I 

Tbe ba
.
se of the frame has pyra�idal supports at eacb 

useful as an eJDploy/!'s time register. _ , end, WIth a depressed central portIOn. and parallel braces 
extending from one pyramidal snpport to the otber. 

CHURN.--CuARLES W. BOWLING, Fulton, Mo. The The frame is noteworthy for its rigidity and strength. 
purpose of the invention is to provide a churn-dash so 
constructed that it can be readily cleaned or turned NOTE.-Copies of any of these patents can be fur
either , . ay. The dash both agitates and aerates. When nished by Mnnn It Co. tor ten cents each. Please state 

tbe dash is in operation, which will cause a partial 

I 
the name of the patentee, title of the invention, and date 

vacuum to be formed at the bottom portion of the body of tbis pap�r. 
of the dash, the air rll&hing in at the upper portion of !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

NEW BOOKS, ETC. 
the body of the dash passes downward and causes the 

I milk or cream to be aerated while agitation is in pro
greSS, thereby combining two forces, either of which AIR, WATER, AND FOOD FROM A SAN I' 
will ca�se the butter

. 
to be separated from the cream, TARY STANDPOINT. By Ellen H. 

Imt whIch when combined produce much better cream . Richards an d Al pheus G. Wood man. 
IMPLEMENT FOR EXTRAOTING CARTRIDGE- N e w  York : Joh n W iley & Sons. 

SHELLS. - PETER BlIRGERSEN, Cheyenne, Wyo. By 1900. 8vo. Pp. 230. Price $2. 
means of this hnplement, headless or broken shells are 
qnickly extracted from a Jrnll-barrel through the action 
of the ejector or extractor constituting a part of the fire
arm . A supplementary extractor is provided which can 
he qnicklv Introduced into a broken or mutilated shell 
and which can be so engaged with the muzzle of the 
cartridge that the shell and supplement.lll'Y extractor \\·m 
be simnltaneously withdrawn. The supplementary ex
tractor is provided with an expanding mem ber having a 
fiange adapted to he engaged by tbe main extractor of 
the arm, wbich fian/!:e acts as a substitnte for a missing 
bead . 

EDUCATIONAL GAME.-JAllES R. HUGHES, Belle
fonte Academy, Bellefonte. Penn. To provid,' a means 
for teaching Latin conjugations iiI a simple and impres. 

The authors who can speak with authority deal with 
three essentials for healthful hnman life. Sanitary 
chemistry ·deals with these three commodities in their 
relation to tbe needs of daily existence. A larger portion 
of the problems of pllbhc health come under these 
heRds. The pages deal chiefiy with such portions of tbe 
subject of sanitary chemistry as come under individual 
control. The hook is an admirable and scholarly treat
ment of the subject. 

TH E  LE A THER WORKERS' MANUAL. By 
H .  C. Standage. London : Scott 
Green wood & Company. Ne w York : 
D. Van NO!ltrann Company. 1900. 
8vo. Pp. 163. Price $3, 50 net. 

sive manner, so that even dnll pupils will learn verbs, . A good book on thi� su hject has been much needed. 
Mr. Hughes has devised an ingenious game which he Leather formnlas have been hard to obtain and notorl· 
calls  .. Railroading Through Latin Verbs." The game ously unreliable . It deals witb blackings, polish.'s, 
inclndes a " Verb Station " and fonr gstes leading to as glosses. renovators, harneIlS blackings, compo.sltions, 
many tracks, each gate and . its track being named after i soaps, leather grinders' supplies, dyes . and' stains for 
one of the principal parts of a Latin verb. At intervals leatber. · It Is a'very valuable book and is an eminently 
along each track are arranged smaIl stations represent- satisfactory contribution to technical literature. 
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Marine Iron Works: Chicago. Catalogue free. 

.. U. S." Metal Polish. Indianapolis, Samples free. 

Yankee Notions. Waterbury Button Co. , W aterb'y, Ct. 

Handle &; Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Ch8llrin �'a118, O. 

Most durable, convenient Metal Workers' Crayon Is 
made by D. M. Steward Mfg. Co., Chattanooga, 'renn. 

Automobiles built to drawlugs and. special work done 
promptly. The Garvin Machine 00., Spring and Varick 
Streets, New York. 

The celebrated " Hornsby·Akroyd .. Patent Safety 011 
Engine is built by the De La Vergne Refrigeratinl( Ma· 
chine Company. Foot of Eaot 138th Street, New York. 

The best book for electricians and bel(inners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mall , U. Munn &; Co., publishers, 361 Broadway, N. Y. 

IT Send for new and complete catalogue of Sclentiflo 
and other Books for sale by Munn &; Co. , 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Name. a nd A ddress mu.t accompany all letters 
or no attentton will be paid thereto. ThIS is for our 
information and not for pnbllcation. 

R e fere nce. to former articles or answers should 
eive date of paper and p81�e or number of question. 

Inquiries not answerea In reasonable time should 
be repeated ; corresJ,>ondents will bear in mind tbat 
some auswers reqUIre not a httle researcb, and, 
though we endeavor to reply to all either by letter 
or in this department, each mnst take bis turn. 

Bu 
fn

e
��r 

"�?��n;') :N{
C�e

a'1u�j��:c:lt�
o:d��=�� 

houses mannfacturing or carrying the same. 
Special W ritten I u format l o n  on . matteI'S of 

personal rather than I!;"neral Interest cannot be 
expectfd without remnneration. 

Scie ntific A m e rlca u S u pvlements referred 
to may be had at the ·office. Prtce 10 cents each . 

Books referred to promptly supplied on receipt of 
price. 

Mlne)'al s sent for examination should be distinctly 
marked or labeled. 

(7943) G. W. K. wri tes : Iu onr w ater 
wm ks system the reservoir is said to be 195 feet above 
the .pump and l ower ends of the town. The gage at the 
pump shows 85 pounds when pump is at rest; .  at work 
115 to 125 pounds : Query.-With reservoir full and free 
communication through all the mains to reservoir and 
to city, will a gage in the main on lower levels near the 
end of system, indicate a higber pre""llre with pump 
running than when at rest. f Water company asserts 
that a milch better or more forcible stream at fire nozzle 
will be developed WIth the pump running than not J'IUJ

. iiIng. My opinion is tI"it the pump will be ouly nsel'ul 
in keeping up supply In leservoir. A. The difference in 
pre�sure when the pump is standing or runninA shows 
the amount of water friction in the pipe line between the 
pump and reservoir. If the town snpply is taken from 
the pump line, the increased pressure by .the gage at the 
pump will be felt in all parts of tbe dlstributiilg system 
in proportion to the friction!!1 difference of the whole 
length between the pump and· reservoir and the length 
from tbe pump to the point of connection with the town 
supply. Under such conditions the running of the pump 
will increase the force of the fire streilmP. 

(7944) S. L. W. writes : 1 . I have a 
United States storage battery that I charge with the eight
light dynamo described in your SUPPLElIlENT. I charged 
the battery and used it one day,bnl did not use the cbarge 
all out, as I wanted to Use it the next morning. I tried to 
charge It again, but when I connected it ·to the motor 
it would not run. I tried to charge it agaln, but without 
success. I wonld like to know what the matter is. A. 
It appears as if you had connected .the dynamo Wronl1ly 
in the battery when you tried to charge it, and so dis. 
charged it in place of charging It. 2. How can you tell 
the positive and negative poles on a dynamo f I would 
like to find the positive and the negative pole on my 
eight.ligbt machine. A. Yon would better buy a pole 
detector. These can be had through electrical supply 
houses. See our advertisiil� columns. 3. Can you tqll 
me where I can get the spring motor of a clock. Name 
som" firms that make spring motors. A.. We do not 
know any spring motor on the m8Iket. 

(7945) I. B. A. writes : I have been 
thinking that for a small number of 'phones in towns 
where it would not pay to have a central station the 
Morse telegraph alphabet could be used as a call, nsing 
the bell as sounder; WIth it a great number of combina· 
tions could be made. I do not know that I have ever 
read of its being used. If you think · it would be practi
cable, you might mention it in your paper. A. The only 
difficulty in carrying out tbis suggestion lies with the 
IlserB of the . telephones. They must learn the Mor.e 
alpbabet. 

(7946) A .  H. C. wri tes : Some time a go 
I noticed an inqury from some one who wished to know 
if tbe small dynamo described in SUPPLEMENT No. 161 
would ignite II ga� engine. Having recently tried one on 
my gasoline launch I tbink some of your readers would 
be interested in learning how it worked. By using a 

spark coil in the circuit it works to perfection. I can 
readily start engine without nsing the battery. If the 
engine has closed circuit sparking device the dynamo 
connected in series will Il!:Uite it, and the shunt con
nection If open circuit; mine works well either way. 

(7947) J. J. V. writes : I made some ob
servation of the so-�.alled .. Hertzien " waves and having 
!'een no account anywhere of wbat I am to describe. 
I take the liberty to Irlve you the facts . We bave a .series 
pst.h.line in our village runnin/!: in the shape of a horse 
shoe, and there are eight telephones In the circuit. I 
have noticed that dnring thunder storms the bells Iing, 
sometimes more thun one stroke, simultaneously with'a 
lightning fiash that was at least one mile away from the 
line, at a right angle to it. I have tbree wires running 
into my office; the incoming line, the outlloing liDe awl 
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the ground wire. 'l'hey pass to rough one bole in the 
wintlow frame and are insulated. with two layers of cot
Ion each. Whenever there is a Iightnin� flash two or 
t.hree miles away, perpendicular to the line, there is a 
flash between tbe wires wbere tbey paes th,ough the 
window frame, as often and as quick as the lightniDg 
flash follo,,·s. 'fhe sound is usually beard a l ittle iater. 
[ think the waves strike the \\"ire and wheu tbey get uear 
the gronnd wire they jump to that and pass down into 
tbe ground. We have little or no induction in our line 
and that is due to the fact, I suppose, that the two ends 
of the line arc not morc than one.qunrtcl' mile apart, 
al though the whole line is about one mile long. 

(7948) T. W. B.,  JI·., ash : Will you 
please give me directions for making a frictional electric 
machine wbieh will give about 12 inch "park ? A. We 
do not think you can get a spark 12 inches loug from a 
friction machine. We never saw one that would give 
sucb a spark. A static machine will give a spark of that 
length. It may he either of tbe WimshurBt, or ·of the 
Toepler.Holtz form. In SUPPLEMENT Nos. 278, 279, 
�8Z. 548, 647, 914, price 10 cents eacb, are articles de· 
scribing various machiueR of this sort. From these you 
can make your plans. We have no description of a 
machine giving a spark of 12 inches in length. 

(7949) H, P. as ks : H ow should soda 
ash ue inserted and in wbat quantities to rC1110\"C scale 
in two 00 horse po" er horizontal tubular steam boilers ? 
A. Soda ash for boiler incl'Ustation may be pumped 
in with the feed water about !4 pOUl,d pel' horse 
power of the boiler, and left in for a clay when the 
boiler Elhould be blown ont and cleaned OlIt. A smaller 
quantity may be nsed if applied every week for tlVO or 
three weeks and the boiler t.heu cleaned onto 

(7950) J. G. R. asks : 1 .  How wany 
pounds of No. 30 cotton covered wire would I need to 
make an induction coil 18 inches long, 9 inches diameter 
2-iocb core, allowing ab0ut one-sixteenth of an inch be
tween layers for inSlllittion ? A. ""Ve could calculate the 
wei.gbt of \\ ire required for the coil as specified, but it 
wou ld be time poorly spent. as it would be to make a 
coil on these lines. No one shoulcl llse wire COlUsp.r than 
No. 36 for a coil of tbis size. Nor should it be wound in 
layers. bllt in sections, with mnch lees than one-sixteenth 
of an inch of insulation between the layers in the sec
tions. 2. How many squal'e feet of tin foil would it 
Ilee:! for a con.-Ienser ? A. We COllllot tell. 3. If proper· 
ly made what si:-.:e spark ought it give ? A. It might 
give 6 to 8 inches. but would soon perforate the insulation, 
and break down. You would far better get SCIENTIFIC 
A�IERICAN SUPPLEMENT, �o. 1124, price ten cents, and 
make a six-inch coil properly designed. It wil1 give 
more satisfaction. 

TO INVEN TORS. 
An experiellce of over tlfty years. and the prepara

tion uf IIIOr.::: [ h ,lr-l ouo hundl'orl thollJ;:l-Il1d nppliOllt;OIl.Q. 
[UT pnt.en.u� aT home and abroad. enable us tu understand 
tbe laws :lIld pract ice 011 both cOllt-illents. and to possess 
ullequaled facllil ies fur PI·OCUrlll).! patents everywbere. 
A synopsis of Lhe patent laws 01' t h e  United States and 
all foreig-n countries may be bad on application. and per
sons cOI1LelUpluLing t. he  seClIrLIlJ! uf patellts. either at 
home or abroad. are invited to write to LlJis office for 
prices. which are low, in accordallce with the t in les ,and 
our extensive facilities for conducting the bUSiness. 
Addre�s Jl (j.\' .� &: CO .. office Sr:rEN'l' I F I C  AM E I-t I C A N, 

3Ul Broadway. New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST 2 1 ,  1 900, 
A N D  E A C H B E A R  I N G T H A T  D A T E, 

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

Acid and making same, propionyl-salicylic, O. 
Bonbuetf·cl'... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.435 

ACId and lU:LkiJ l},! same, tetraoxyanLhraquinone. 
dlsu lfolLlc. U. LaubIJlUIlII . . . . . . . . . . . . . . . . . . . . . . . . 65fi.46-1 

Air. apparatus ftll' prujecLing heated. L. Prat . . . . .  65G.2t� 
Ail' brake. F. L. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j.jtj, ;">!ti 
A i l' brake alarm. low preSSllre. A. H. Parsons . . . .  65{;.261 
.Alarm. See A ir brake alarlll. Burglar alarm. 

Low water alarm . 
.A Ikuline earth si l icid. C. R. Jacobs.. . .  . . . . . . . . .  6.�o.:�� 
Ammunition box. 1 1 .  W. Valy. 656 ;:'90 A llimal trap. C. B. Tru ll J ble . . . .  : : : : : : : : : : .. · : . .  : .: 

.
. · .: .: .. · .. 

· .
. 
· .: 651ir.,:,.,· .:fllOl) Anil1lal trap attachmellt. \V. H. Cross . .  oJI OJ . Asparagus, etc., holder for. \V. Vogel . . . . . . . . . . . . . .  65!iAfl2 

����i
l
��)���l���

i
ii�\·:�o�cio�lt�

lentine
� : : : : : : : : : :  . . �:�� 

Axle. H. B. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.240 

��l� gg�i���: �t�l�i��e��G�t11��e;lt·l�ers·. : : :  � : : : : : : : : :  �:��l 
Bal!. See Paper ba,!!. 
Bag machine. H. HII},!rnm.. . . . . . . . . . . . .  05(-i.:340 

��:;�g-C�'���� �il�' ����t�.:Vi��;Ck·soil· ·& · Ed�·O;;ci: 6;j6.42� 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 656.447 

Basin stopper. \V. Holmes. . . .  . . . . . . . . . . . . . . . . . . .  656.35� 
Bearing. shaft. J;'. J. Warburton . . . . . . . . . . . . . . . . . .  656.1310 
Hed bottom, sectiollal. J. P. Leggett . . . . . . . . . . . . . . .  65iUl1 
Bed. sofa . .... Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6515. Hit 
iiedstead fastener. H. H. Hirsch. . . . . . . . . . . . .  G5tiA5fi 
Beehive. 1-1. J�h<1f1sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i)56,2;")1 
Beer. etc .. deVice for drawina- steam, J. O'Con-

�:�f�:i �;·�������i ;i,;i���i:: . : : • • • : • .  :: . . . : . : :  •• �:1i� 
Bicycle halldle bar heads. making, J. P. Schow-

walter et al . . .  65fi,482 Bicycle locklllg' deVICe, \VesSl1lck & GutowSkI . . .  ooli.X134 B!cycle saddle. W. M. Starr . . . . . . . . . . . . . . . . . . . . . . . . .  651.1.588 BIcycle seat post clamp. J. B. IJ. McKenzie . . . . . . . . 
65G,5fii B�Ilde\'. loose sheet, '1'. Noble . . . . . . . . . . . . . . . . . . . . . . . .  65t:i,5G8 B!nder, temporary, \-Y. P. Northcott . . . . . . . .  656,3(j7, 65ti,3ti8 

nl�\;��:E�S�oG'ray : : : : : : : ' : : : : : : : : : : : : : :  : : : : : : : : : : :  . . .  �'�!i Boiler. See \Vater tube boiler. 
. . .  , 

�g:l;�·\\��t.��Ti,t���·���T��Ssteam: 'F': 'Pre : : : :  : : : : : : : : : : : : �:t:i'd 
g���:.l�I���I�

. 
��'d��fc�� i1'd "v�l;'ralit 'an'd 'bank'i;aiis: 656,3,16 

actl(lns. 1'. McCulloch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.325 Boot, or siJoe tillishing tool. A. Herman . . . . . . . . . . . .  G.;(-i.2!}0 Bottle, non·refil lable. E. Cindel. . . . . . . . . . . . . . . . . . . .  ' 656 � Bottle. llon·ret1!lable. C. B. Overbaugh . . . . . . . . . . . .  6OO:2;jH Bottle stopper fasteninll. A. Share . . . . . . . . . . . . . . . . . 656J>8i Bott le  wirin},! tool. P. F. Cassidy . . . . . . . . . . . . . . . . . .  656.51,1 Bot�les. method of and means for wiring, P. It'. 
Box�

a
��I��·�i�u·Jiiii·oil· i;6X'.· 'Fofciillg box: M'a,tch 656.513 

box. 
Bo,� fill ing machine. E. 1\ Pollard . . . . . . . . . . . . . . . . . .  656.828 
Boxes. manufacture of. Stevenson & Maginn . . . .  656.488 
Bracket. See Lamp supportin� bracket. . 
Brake. See Air brake. Hydraulic brake. Rail-

way ol':lke. Vebicle brake. Wagon brake. 
Brake, n. n. Abel'llatby.. . . . . . . . . . . . . . . . . . . . . . . . . . .  651i.574 

WOOD or MEIAL 
Workers.....,,� 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood
·
working Machinery, 

B-Lathes. etc. 

SENECA FA LLS MFG. CO. 
695 Water St., Seneca Falls, N. V • .P_-""" 

AMERICAN PATENTS. - AN INTER-
e�ting and valuable table showing the number of patents 
granted tor the various subjects upon whicb petitions 
have been fJ1ed from the bellinning oown to December 
31. 1894-. Cc.lltained in SCI EN'l'n�IC AMEUICAN 8UP
pT.E.1\n:N'l', N o. t no'..!. Pricc 10 cents. '1'0 be had at 
this office and frow al1 newsdea.lers. 

FOR C U N S M ITHS,  TOOL 
M A KERS,  E X PERI· M ENTAL A N D  REPAIR 
WORK,  ETC. 

Send for Ill"s. Cat(tZog. ;;Jl��!����!' W. F. & J n o .  Barnes C o .  
19!J9 Ruby Street, 

.. ROCKE'Ottn. ILL. 

T H E  E U R E K A  C L I P  
rrhe Illost useful a.rticle ever invented 

tor the purpose. indispensable to JJa.w
yers. �tlitors. Students, iiankers. Insur
ance Companies and busines:s men gen
erally. Book marker and paper clip. 
Does not mutilate the pa pel'. Clln be 
�,�et�e�ridt��III'1 ��o���D�is� �rr't�Ptn2gI?S and notion dealers. or by  mail Oll receipt 
of price. Sample card, by mail, free. :Man-
IN�

t
(.�

e
.� �ox«i¥l:1fl!���a�lfl���Y: 

PHYSICAL A N D  SCHOOL APPARATUS 
TO E P L E R  H O LTZ 

SELF  C H A R G I N G  
M AC H I N E  

For School, College or 
X Hay work. 

c::Jr C'i'1'Cltla'l' free. 
E. S. R ITCH I E  & SONS,  

n"ookline, lUass. 

THE " QUEEN .. DRAWING PENS. 
SCIENTIFICALLY SHARPENED. �'5fJ... 111.0:1:'" - -, �lhllLI .... -- ,ID!:!,,':S-' 9 

A l l  Queen Pens are sharpened by experts who have 
hl�d many years' experience in making and sharpening 
Drawing Pens, Only the finest English Steel is used in 
the Queen Penf;, and toey are hand-made and carefully 
tClll !--'OI'Gd by nul' impl'o,ed nrocess. C�UEEN & CO., 
�;��·t· :aa��l;���i� EC1��nset��·!�t S�:! I��1Tj���l�;tti��: 

1 2-inch Pipe cut off and 

Threaded with ease by one 

man and a 

FO R B E S 
PATENT OlE STOCK, 

BUY 

WESTCOTT'S 
S t 1' o n g e s t  

Gr·ip. Grea.I
est Capacitu 
and DUffabil

ity, Cheap and Accwrat e. 
Westcott Chuck Co., Oneida, N. Y • •  U. S. A .  
Ask 't;�s�a��t'i� ��l,EC�Lii1!i :i��)�C7�:����.ii�� ,Gfans,.

a
n. 

AR MSTRONG'S No. 0 T H R EA D I N G  MACH I N E  
Can b e  att Rcbed to bench o r  post. 
Deshmed for tlJ readillg the 
smaller sizes of pipe, iron 0:' 
brass, also bolts. Has two speed�. 
one tor pipe !1; to 1 inch ; the 
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Armstrong adju:-;.talJle die!'). Oth
er attractive feature!'). �end for 
KIf��

u
tf��: 11�h'6e����ls�����t. 

New York. Bridgeport. Conn. 

M O R A N  FLEXIBLE  JO INT 
fol' Steall1, Ail' 01' l.Jiquids. 

i\,Iade in all sizes to  stand any desired 
pressure. 

Moran Flexible Steam J o i nt Co .• I nc ' d  
14 7  rl'bird tltreet, LOUISVILLE, Ky. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the Tlew il Juminallt. its qualities. 
chemistry, presSlire of !iQuefaction. its probable future, 
experiments perionn ed with it. A most valuable series 
of articles. giving- in complete form the pal'tlcular:s of 
this hubject. Details of furn:LCes for makin<l' the carbide. 
gas generators, gasometers. burners, etc. 'Contained in 
SC[lo�NTIPLC A.'lE:l-tlCAN SUPPLEMENT. Nos. 9H�. 
1 011·1 , 1 11117, 1 0 1 :.!, Ul t 4, 1 11 1 :; , 1 11 1 /1, l t12:.!, 
1 11 :1 :; ,  l ll!l�. 1 11 ;') 1 .  1 II  {14, 1 01 1 ,  1 I1 7 :.! ,  ] OS:.:. 
1 01'3, HIS -1. 1 O S "' .  1 11�ti. 1 1 11 4 ,  I l :.!'1. I I 3·..!, 
1 1 4 !1 and 1 I ;; 0 .  Price 10 cents each. by mail. from 
this office, and all newsdealers. 
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Ilrakes, cooling'. A. Esstrom . . . . . . . . . . . . . . . . . . . . . . . .  U5ti.445 Hricks. or artiticial stoTle. automatic machine for 
manufacturing. Van cten Berg & Janssen .. . . . .  6bG.aos 

Bridle blincl brace. I. II. Ellsworth . . . . . . . . . . . . . . . . .  �.1397 
Brush holder ring, H. G. Heist . . . . . . . . . . . . . . . . . . . . ti&G.421 
Brusll, rotary. \'V: H. Hobillson . . . . . . . . . . . . . . . . . . . . .  656.ai4 
Bucket safet v bail. well. H. N. Crawford . . . . . . . . . .  G5ti.173 
Huggy LOP attachment, P. G. Austin . . . . . . . . . . . . . . .  ��.159 
Bung and tap. G. \·V . Jackson . . . . . . . . . . . . . . . . . . . . . . . roti,459 
Burglar alarm and door check, \V. H. H.eitf . . . . . . . .  6tMi,586 
Burglar alarm. e lectric. P. V. Vandevelde . . . . . . . .  65ti,309 
Burner. See G arbag-e burner. Gas burner. �m�lj: !� �i���ri�t:: · : : : : : : : : : : : : : : : : : : : : : : : : : : : : i:iH 
Button. tack fm�telled, C. A. Bryant.. . . . . . . . . . . . . .  t.i5(j,j()8 
Calcining 01' I'oastillg furnace. A. E. Johnson . . . . .  !;5ti,� 
Caliper attacbment. 'I'. A. Panyard . . . . . . . . . . . . . . .  656,200 
Can. See Dispensing can. Oil can. 
Canceling' and pOMtmarking machine. stamp, C. 

V. Fyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5ti.401 
CancehlL� and printing machille, stamp, Fyke & 

Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.400 
Candles! ick. miner's. C. Peacock .. . . . . . . . . . . . . . . . . . .  656,2<J9 
Caoutchouc. gutta pel'ciJa. etc .. compound as 

substitut.e fur. Hornung & Liebl... . . . . .  (;;xi.J91 
Car coupling, L. N. DobbITls . . . . . . . . . . . . . . . . . . . . . . . . .  tOO.Ji9 
Car coupling centel'lng device. K F. Chaffee . . . . . .  656.438 
Car door. grain, \.y. P. Browll. Jr . . . . . . . . . . . . . . . . . . .  656,437 
Car 
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Car floor. baggage. rI'. Eubank . . . . . . . . . . . . . . . . . . . . li5ti,448 
Car gate. open. C. M. Fairbanks. . 6;)6.183 
Car mover. auxiliary. P. Ryan . . . . . . . . . . . . . . . . . . . .  G5lj.477 
Cal', railway frelgili, C. B. W est. G5G.;')!)] 
Car seat. H. S. Hale. . . . . . . . . . . .  . . . . . . . .  65liJS8 
Car velltilator. G. Gusta.fson . . . . . . . . .  . . . . . .  1-i5!i.247 
Ccu-bids. manH facturJll�, H. Doolittle . . . . . . . . . . . . . .  !i5!iJ)W 
CarbHls. means for manufacturing. R. Doolittle. ti5li.flOO 
Carbureter. J. P. Andersoll . . . . . . . . . . . . . . . . . . . . . . . .  u.'Xi.4�5 

f.:�g�;.�t�;.·f�;���7:61�1��I:.s�ri;er eiigiil'es: ·A·. & ti5U.4U9 
1.. J...umiere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (i5ti,lfli 

Carbureting' air or gas. J. E. Shearer . . . . . . . . . . . . . .  G5ti.4S4 
Card setting machine perforat ing mecbanism. O. 

AI·nold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Caniing apparatus. "'001. E. Gessner . .  
Cardillg ellgine. 1£. Gessller . .  
Carpet fmnener, �. Uoll inger. . 
Carper fastener. l-'. C. Lovejoy . . . . . . . . .  . 
Carpet retainer. stair. J. P. I{nobeloch 
Carrl,-we brake mecnullIsm, U. Fiscber. 
Case. See Cigar case. 
Chafe iroJl, roller. A. P. Smith, Jr . . . . . . . . . . . . . .  . 
Chair. �ee F'olding chuL·. 
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Cigarette box cap. E. Hilson. . . . . . . . .  . . . . . .  . 1i5li.:�50 
Circuit breaker. Brubaker & rl'wining . . . . . . . . . . . . . .  65H.2R2 
Circuit interru pter. automatic, L. Fleischmann . .  656.451 
Cleaner. Ree \Viudow cleaner. 
Clip. See Haulage clIp. Plow clip. 
Clocks, tUbular bell fur cbiming. A. W. Harring- ._ . . tOIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651i.603 
Closet. See Dry closet. 
Cloth cutter. VV. E. Caldwel1 . .  . . . . .  65G.fi15 
Clutch ruechanislll. 1 1 .  C. Kennedy. . . . . . . .  ()5!1.549 
Coat. apparel. 1> .  MU l'lJlJy . . .  . . . . . . . . . . . . . . . . .  . . 6.1ti.5fH 
Collapsible post. beam. etc., J. Sandmayer. . t1>6,424 
Commutator. J. r1'. H. Dempster . . . . .  . 1)5(;,17i Composition of matter, 1£. Bushman. . .  . . . . .  1:5t:i.l!i7 
Conduit for distributing fluids. l-':. Fox . . . . . . . . . . . .  656.53i 
Contact parts, system of nOll-interchangeable, 

M. Frusch1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi5ti.284 
Control l er brush guard. A. L. Hiker . . . . . . . . . . . . . . . .  65/i.:n2 
Copytng press, L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65U.:·H3 

g6�1�)ft;l�
i
.
n���\jJ�' �o�I;1\\���1 . . . . . . . . . . . . . . . . . . . . . . .  65t:i,4�1 

Cream separatur, celltrifugal, E. G. N. Salenius . .  G.56.4:?3 
Cresols. separatlilg. 11' Haschlg- . . . . . . .  1)5(:j.26.J 
Cultivator fendel. Bfll1kJey & \Vetl'lch . . . . . . . . . . .  (;56.2:12 
Current.s, apparatus for converting alternating 

inLo continuous. M. neri.. 65tl,522 
Curtain fixture. F. Hysert. . . . . . . . . . . . . . . .  . . .  656,004 
CUrtaill pole. K. R. Hroadst reet. . . . . . . . . . . . . . . .  . .  656.506 
Cutter. See Band cutter. Clot 11 cut.ter. 
Cutter mechanism. Jever operated, \.y. O. Orr . . . .  656.610 

8r�:�I�I';;���: ::��I;:'c::::;��I,!.��: �: �o�r��IL : : : : : : . : :  ��m� 
L>elltal cnbillct. ('. H. Lind . . . . . . . . . . . . . . . . . . . . . . . . . .  656,5.51; 
Dental root callal drier, n. Perry . . . . . . . . . . . . . . . . . . .  lj5fi.300 
Dish mold, J. Cook .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>5(j,392 Dispensing can. J;'"'. R. McIntyre . . . . . . . . . . . . . . . . . . . 65t.i.417 
Display and advertising device, window. A. Y. 

Moorefield. . . . . . . .  . f>5G.202 
Dock. dry . .. �. C. Lall� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gfll:i.582 
Door check. pneumat IC. Harrison & Lawson . . . . . .  65(j.54:� 
Dough mixing- m acoine . . 1. H. Farmer .. . . . . . . . . . . . .  6i)H.li02 
Draught equalizer. Hrinkley & \.yetl'ich . . . . . . . . . . . .  6.1)(j.2�:� 
Draught evener, g-alll! plow. H. C. )OlcCoT'mick. . G56.5t�� 
Dredge anchoring device. H. H. Of.'!!nod .. . . . . . . . . .  G5G.:�!j!J 
Dredging apparatns. hyciraulic, \.y. J .  Bradley . . . .  ti5fi.:103 
DredgllW bucket. C. ll. Smit h . . . . . . . .  . . . . . . . . . .  ()':>6.2Z4 
iJress shield fastener, J. \.y. Stevens. . .  (i5t-i.22;) 
Dri l l  grab. G. I. Lewis. . . . . . . . . . . . . . . . . . . . . . . . . . . .  G56.5.1.; 
Dri l l  sbaft .. telescopic. 1. N. & 'N. J. Cassity . . . . . . .  ti5li.5I5 
Dri l l  spreadinl{. truing and gaging machine, D. 

G. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65(i.415 
Drum. beating-. M. & A. K Kennedy . . . . . . . . . . . . . . .  fi5!iAtiO 
Ory closet. I-t. E. L. Janney . . . . . . . . . . . . . . . . . . . . . . . . .  65G.194 
Dust separator, rr. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65ti.2;).j 
I�al's, sound cull ector for the, \V. G. Ehrhardt . . . f)txi.182 
fj;ducational �ystelll. A. K Osborne. . . 65fi.56!1 
ft�lectric controller. C . . I . Iteed . . . . . . . . . . . . . . . . . . . . . .  G5(;.473 J;;lectric I!enemtilll! apparatus, J. H. Bickford . . . .  651.i.lfi5 
�lectric Ih!iJt corel acijllster, F. 1-1. Stewart. . . . . . . .  ooG,4Bl 
l��lecfric !lLC/tO]' cont ruller, T. :;:. Perkins . . . . . . . . . . . .  Wi.571 �Iectricill cOTldu('( I Ir pi pes 01' cOlLduits. manufac- . 
Ele��\�·i�:�){ c�illl�ctli -:)(:I'�.a�·gnH·lie·l; ()i wires' io'r':c� .�-: G5G, l!)2 

As II .  . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  (;5G,I58 Electrical contact, parts. system of nOIl-inter-
ciJull:,!cable. FroRchl & Hllndhatlsen .. . . . . . . . . .  fi5(-iA54 

Electrical Cllrrellts. (:olltroli inl!. A. B. Holmes . . . .  W'J!i.3:!4 
Electrical distrioutioJL sr�telli. W. J. Davis. Jr . . .  t)f)tj,5iS 
J;�lecLri(-;ll cllSlrilJlllio\l syst em. H. F. Honch . . . . . .  fl[lG.2f)fi 
l<�lectric i (y meter. ( .; .  I l ookham.. . . . . . . .  ti5H.54f> 
J!:leNT'ol.\- t ic appar<lt liS. G. Loiselet.. . . .  (-;[)(;.:).)8 
J;:nc1 },!:lte. A. 1·:. BealL. . . . . . . . .  . . . . . .  . . . . . .  Itil-i.:{:{S 
End .l!ate. w;l.!!on body. \V. Chater . . . . . . . . . . . . . . . . . .  65(j.577 
Ii:llgine. �ee Carding enl!ine. Gas engine. 
Ellgine operatillg' and governing rn�nns. C. Rob-

inson. . .  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  (j;)6.Bi3 
Engines. apparatus (or lining, C. ::-r. Hopkins . . . .  I-i':)GAOtl 

�;���;����I�I\���:�I�· J�' 1� (C·L'/rl:j·ei· : : : : : : : : : : : : : : : : : : : : . : :  ��:r�;1 
Eye�las�e:-;.. L. \\". Bllgbee . .  . . . . . . . . . . . . . . . . . . . .  G5ii.316 Eye).!ln:s:;'P�. P. l-I. Flowers.. . .  {-i5(j.39f1 
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Fence, ( ; . .\1. Beerbower . . . . . . . . . . . . . . . . . . . . . . . . . . .  65Ii.314 
Fence P(lst. \V. L. Pelllley . . . . . . .  . .  . . . . .  656,611 
FelloeI'. See Cultivator fender. 
Ferti lizers, apparatus 1'01' making. J. F. Bus-
J;-I ftSli

l
�\�IJe'el': C: i: 'l;O\\:ilseild : . . . .  . . . . .  : : : : : : :  �t�:��� 

J;'i l ! in},! machine. I-I. A. & it. C. vVhite. . . 65!i,2i8 
Filter, J. Posch . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  fibli,212 
Filter. J. �chinllel!er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I)5H.3ifi 

�::��e��I��I���I�i�tl!!·B�O�;�l.l�.�I" .. : : : :  � : : : '. : " " : : : " " :  �t:�� 
�'Ioor coverin". K Berliner. . . .  . .  656.162. 656.103 
Flnoro-hyclrocarboll. aromatic. ii'. Valentlllel (j5li.�! 
�'Iy catchel'. G. Senior . .  . . . . . . .  . t!(X!.37S 
Folding box. H. M. Hoo\"er. . . . . . . . . . . .  . . .  65{).250 
Folding' chair. portable, A. L. 1.evin .. . . . . . . . . . . . . . . 656,583 
Furnace. See Ca.lcining 01' roasting furnace. 
Furnace hOisting apparatus, blasting-. W. Ken-

nedy.. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  6.16.461 
Furnaces. oil and gas burner for. J. rl'yler . . . . . . . . .  651i.aOi 
Furnit.ure. upholstered. J. B. Conrad . . . . . . . . . . . . . .  656.1391 
Gu!!e. See 'l'ympan gage. 
GalvaniziTH! apparatus, B. 1. Braddock . .  656.500 to (00.502 
Garbage burlier. domestic. C. l{. Harris .. . . . . . . . . . .  65/";,404 
Garment �tretcber. J. Miotke . . . . . . . . . . . . . . . . . . . . . . .  ti5ti .4f;i 
Gas burner igniting device. C. I,. Burger . . . . . . . . . .  65fU)1O 
Gas burner. self igniting. R. Beese . . . . .  . . . . . . . . .  656,385 
Gas. com position of matter for making. C. H. 
Gas\�ly��I?�.Pmijl·t·iPI·e 'cyii'llcier: 'ii: A. Frisi)(e ' ::: : :  ggn:g� ��� 

�
��

F
[
;
��o

:
'
a��

�t�;��:, 
��i������

. 
�:.�.�����.�� �:�� 

Gate. See Car gate. End gate. Irrigating water 
gate. 

Gate. S. O. Campbel l . . .  656.512 

g���: l�·. �.
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l
b4��6rrlb. '-: . . . . . . . . ' : : : : : : '- ': :::: .- .- .- .- .- RrJ:�W Gear clltting machine. J. Sommer . . . . . . . . . . . . . . . . . .  656.304 Gear�d wbeels, machine for cutting teeth of, H. 

8r;
�;'!'i�'r;. �'���l�t�,�el:ler�to�.: : : : : : : : : : : : : : : : : : : : :  ::: Gin saw cleaner. B. �\ McGaw . . . . . . . . . . . . . . . . . . . . . .  651).206 Glass. apparatus for prodUCing wire, J. Locke . . . .  656.2fl6 Glass bottle blowing machine. L. Grote . .. .  656,2S6. ti;)6.�22 

Glass bottles. making. L. Grote . . . . . . . . . . . . . . . . . . . . .  656.287 
Glass. manufacture of wire. J. Locke . . . . . . . . . . . . . .  656.29'; 
Glass mold. H. W. Heerdt . . . .  . . . . . . . . . . . . . . . . . . .  656. 18IJ 

(Continued an page 1J,2) 

THE " FORTIS"  
ElectriC ExerciseI. 

COlllbilles the Jnost ap])roved 
fOl'l11 of high-class Jncdicinal clec
tl.'ic R]Jl'Rl'atus, with I"useular 
exercise .. 

'fhe machine is siluilar to the ordin
ary elastic exerciser wh ieh has been 
so widely used, except that it is 
l110unted on a highly polished oak 
panel, and the cords which run over 
the pulleys are conductors through 
which the current is transmitted from 
the battery and induction ('oil to the 
electrode handles. The current call be 
passed from either hand through the 
body to the other hand, or by means of 
the foot.plate through the body to the 
feet, or vice-versa. The current can 
be regulated by simply touching a 
slide, from so Tnild as to be j ust per

ceptihle. to a strength sufficient for 
strongest man .  
1 physicians 1I0W agree that elec-. is a most useful agent ill 

treating almost every form of dlsease, 
and the Fortis Exerciser will produce 
the salue benefits as nledical batteries 
at a fractioll of their cost. 'this exer
ciser will be found of incalculable 
benefit to llen'OllS and sedentary per
sons. as a stillllllaTlt that produces vig
orOllS aTld refreshing llluscular COTl
tractioTl without sllbsequent exhaus
tiOIl. For headache. nervous weak .. 
ness and exhaustion, i n s  0 m n i a I 
rheumatism . neuralgia, and the mallY 
other complaints for which electricity 
is recom mended, its effect is almost 
M A GICAL. 

The machine is perfectly constnlct
ed) halulsomely finished. and will 
wear iTldefinitely. The life of the 
battery is about six: months and it can 
be replaced for 25 cents. 

Send for descriptive booklet. 
PRICE,  complete with foot-plate, $ 7 . 5 0  

If  your dealer don't carry it, w e  will send by 
express, prepaid. 

T H E  B A D C E R  B R ASS CO. , 
1 0  BROOK STREET. KENOSHA, W IS. 

��NEW YANKEE" 
D R I LL G R I N D E R .  

A M E C HANICAL T R I U M P H .  
60% of time saved. All guaging and nea 

ly aU adjustments done away with . 
Any Clearance Obtained Instantly. 

C:lt:l\og of 7 sLylt"'S, bt:lt or (·lect.rical. 
WIL�lARTU .to lJOn�JAN CO., 

Grund Unplth!, M1eh., U. S. A. 

WE LL DRIL�ING 
M a chmes 

Over 7 0  sizes and styles. for drilling eitber deep or 
shallow wells in any kin(1 of sail or rock. Mounted 
on wheels or on sills. vVith engines or horse powers. 
Strong. simple and durable. Any mechanic calL 
operate them easily. Send for catalog. 

WILLIAIUS BROS., Ithaca, N. Y. 

1 2 ,500 R E C E I PTS. 708 PAGES. 

Price, $ 5 . 0 0  in Cloth ; $ 6 . 0 0  in Sheep : $ 6 . 5 0  in 
Half  M o rocco . Postpaid. 

T,t��,� h�;;' �g,� 
been 011 tile Ina 1'
l{et for neu rI r 
six .real·S, nll;1 
lhedemalld fol. i t  
has beeu so gTCH t 
t hat t welve- edi
tions IUl\'e beell 
called for. 

The work mny 
be regarded as 
the pl'Orluct of 
the stud ies a nel 
p r a c t i c al ex· 
perieuce of the 
ablest chemists 
and worl\:el's in 
a II parts of the 
world; the infor
malion g'ivcn be
ing' of the high-' 
est valuc.a!'I'ang
ed and condensed 
in concise fOl'ffi, 
convl'nient fot' ready use. Almost c\'cI Y 1 I 1qU l l y  
that can be thoug'ht of, relat1l1g t o  ior:nuhe used 
in the variollS manufacturing i ndllstries1 will here 
be fonnd answered. 

Those who are engaged in almost any branch 
of industry wi l l  find in this book much that 
is of practical ,·allle in their respective callings. 
Those who am in search of independent business 
or employment, relatin� to the home manufactllre 
of salable articles. will find in it hundreds of most 
excellent sug·gestions. 

M U N N  & CO . ,  Publ ishers, 
S C I E N T I F I C  A M E R I CA N O F F I C E ,  

36 1 Broadway, N EW YORK. 
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Students are taught by t'orrespol�dellce all 
branches of Electricity at home frOIl1 texL 
books prepared by the best practical expert�, 
under the supen'ision of able and t!xIH�rI' 

ellceJ electrical engineers. Thoma .. .; A. 
Edison ilHlorses our Institute. Tht: dl!c-

����:t�o�
e
:��v�:;��n:l�� �_d��;�l �l��ft'�IU:::; 

our illt"restin�, En:", lllustl'a�t:d book. It. 
will pOlUt out the most prohtable way to 
enqdoy youl s

f
are timt' ;, �ll�g-.ht start ;'>'(tu 

flU a SlH':<:C:,;sfu career. 1 1Il�lOn 1):\yal,11: 
nL.,h ur III SII1:111 monthly \Usta Illlcnls. 

We teaehalso llc(·hflllh-ul EUl!lnccr
tnl!'_ llcellnuit-nl Urnwl ng, ·etc.·. 

The J<": IN·tricnl EIIJ,!ill("cr l .. "tlt,lIte of (jOI·· 
re�lwndcllec I n!iltrll�t iO Il,! Uc p,f,. A, 240 

'Vest 2811 �t r�et. J.' ("w '\ ork. 

ACETYLEN E APPARATUS 
Acetylene number of the Scn.:xTl E'IC AM'EU1CA ': Sup
Pl.Li\1 l<;NT, describing. with fu]] il lustrations, the most 
recent, simple or borne m�de and comrne"cial apparatus 
for generating acetylene on the larg-e and �mall scale. 
The gas as made for and used by the microscopist anel 
studenL ;  iLS use in tbe magic lantern. 'L'he new }'I'ench 
table lamp making its own aeetylene. Contained in 
SCIE!'\'1'I.}·lC AMEB.ICA� SUPPLEMENT. No. 1 0;)7. 
Price 10 cents prepaid b y  mai1. IraI' other numerous 
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address. I\1UNN & Co .. 361 Brnadway New York. 

• , W O LV E R I N E "  

Gas and GaSO l i ne  Engines 
STATI O NARY a n d  M A R I N E .  

"\¥olverine" i s  the only reversible 
ttlarineGus Engine on themarkp.t. 
It is the lightest engine for its 
power. Requires no licensed en· 
gineer. Abso£utehlsaJe. J.1fd. by 
WOLVE R I N E  MOTOR WORKS, 

12 " u rOiI Street., 
G)'and Ral)ids, 

The Olds Gasoline ·Engine 

��g��:f�:l ���er. 
complications. 1 tu 
50 h. p. statlona!'y. 
�mall sizes self con· 
tailled. 4�, 8, and 15 
11. p Mounted eu
r-iues, 2 to;.;0 h.p. ma
rine. Send for Com
plete cal.alogue. 
O ld s  Moto r Works, 
Box 418. Detroit. Mich. 

E C O N O MY IN GAS E N G I N E  I G N ITERS . . .  
is reached in the "A UTO-SPAUKER." 

It 'Won't burn electrodes. Saves 
cost in one year. Hundreds in use. 
Extremely durable and every ma
chiue guarallLeed. 'ViII last for 

AuLomatic goveruor regu-, uf size 

A Cutter Milling Attachment 
is indispensable for the propel' execution 
of particular kinds of work. Our B-incil 

PreCision T.athe is fitt.ed for Lhis and 
liear Cuttiug. No extra belts are re-
1
uired as tbe friction gear at end of 
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slip in case of work jambing. Varia� 
� � tion of feeds allowed by use of ..... iliII�G;ll,;.ot'·- cbange "ears of latbe. 

FAN E U I L  WATCH TOOL CO . . Brinhton.  Boston. Mass. 

A R O O F  THAT I S  W EATH ERPROOF .  
Strong, cbeap, and eminently satisfactory i n  every 

respect can only be formed by 
Warren's Natural Asphalt Stone S u rface Ready Roofi n g ,  

made by an entirely new 
process. Comes ill rolls 
containing 108 square feet. 
Has a 2-inch plain edge on 
���t jS��i t�

l
��\�J�e

a
w\i�l� 

applying. P a r t i c u l a r s  
from 

"arren Chem ical & Mfg. Co., 85 Fu lton St., New York. 

NOW R EADY. 

Gas Engine 
Construction 

By HENRY V .  A .  PARSELL.  J r . ,  Mem. A .  I .  Elec. E n g . ,  
a n d  A R T H U R  J .  WEED,  M .  E .  

PUOFUSELY ILLU�'l'UAT£D. 

Price, $ 2 . 5 0 ,  postpaid .  
'rbis book treats of  the subject more from tbe stand

point of practice than that of theory. The principles of 
operation of Ga� Engines are c]eul'ly and simply de
scrihed. and then the actual construction of a. haH-horse 
po vel' engine is taken up. 

I,' irst come llirections for making the patterns ; this is 
lo . luweel by all the details of tbe mecl1anical operations 
of finishing up and fitting the castings. It is profusely 
illustrated With beautiful engl'<lvings of the actual work 
in DI'O,!!J'ess, showing tbe modes ot chucking, turning, 
'�l):-l,\\� :hl

gwr���11
i
�1�n���� 19�;;l� 

i
��'f'

t
��?o:_;'���h:I��g�'��� 

�imensioned " 'ol'king dl'lHVill2's give c1eal.'ly 
the !"Iizes and fOl'UI!'i of the "nl'ions details. 

'rile entire eng-ine, witb t.lle exception of the fly
wl'eels, is elesigned to be made on a simp:e eight-inch 
lathe, with slide rests. 

'l' l le book closes with a chapter on A mf'ricun practice 
in Gas Engine design and gives �imple rules so tbat any
one can figure out the dimentions of similar engines of 
other powers. 

Evc)'y illusu'ation in this book is llC'V and 
:-����aIL�

1
,!-;�Dsrv

��e�9n6a��:e��l.'essIY fol' this 

1fT Send, for Oircula'" of Con. tents. 

IVI U N N  &. C O . , P u b l i s h e rs ,  

3 6 t  B R OA D W AY N E W Y ORK. 

J citutific �lUtti,au. SEPTEMBER it  1 900. 

Gloves� etc., fastener for, 'v. S. Richardson . . . . . .  656,(75 
Gold and sliver ore8, treating. H. llil'sciling . . . . . .  6.16,544 
GOllg. alarm. J. A. BrilL . . . . . . . . . . . . . . . .  . .  . . . . . . 656,43t-i 
Grading machille. rOHd, R. K Rurke . . . . . . . . . . . . . . .  ti.)(UH7 
Grain sbockillg maciJine, 'Wooley & Fox . . . . . . . . . . .  656,21;0 
Gra.nulaLII1� macbllle, A .  H.. Murris . . . . . . . . . . . . . . .  ti5U,2H'i' 
Gnll)ple, \Y. S. Holcoillbe. . . . . . . . . .  ti5t),WO 
Grindstolle, \V. U. Clapp. .. . . . . . . .  656,171 
Hair Jastener, C. Starz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  05ti,4&J 
Hair. etc .. mixing I�lacbille for, G. Verbruggen . . .  656.43:1 
Hammock. M. P. Flshburll . . . . . . . . . . . . . . . . . . . . . . . . . .  650,534 
Hanole. tiee '1'001 handle. 
J lall,l.!er. See Skirt hanger. 
Harness support. \.y. Ii. Hewitt . . . . . . . . . . . . • • . . . . . .  656.405 
Hat pOlillcin� macbine. G. I�'. Larkin . . . . . . . . . . . . . .  j)5ti.�14 
IhtLciJeL, metalliC. J. H. Payson, Jr . . . . . . . . . . . . . . . .  ti5ti.:t!j�' 
Huulal!e clip. J. \V. Smallman. . .  . . . . . . . . . . . . .  ti5ti.liI7 
Hay loader, A. K Snllth . . . . . . . . . . . . . . . . . . . . . . _ . . .  U51"i.i:k.O 
Hay raCk. A .

. 

Ferguson. . . . . . . . . . . . .  .. . . . . . . . . . . . . ti5liA4'J I Heater. See �'eed water heater. 
I-lill.!!e lOCk. 1-1. M. Bayly. . . . . . . . . . . . . .  . . . . .  . . . . .  U,;li 57;' 
l-joldback. 11. Shibley . . .  . . . . .  . . . . . .  ti5b,:n:t 
HOOk. ::;ee ::;nap huuk. 
Ilose cOllllectioll. I£. GUlinel1. . . . . . . . . . . . . . . . . . .  1i5li,4:;;7 
Hul ler. F. \V. I\·ee. . . . . . . . . . . . .  . .  . . . . . . . . . . . .  ti5ti.:!4ti 
Hydraulic brake. F. L. Clark. . . . . . . . . . . .  . . . . . . .  ti5t.i.517 
Ice, apparatus lor malluract llrin� coreless call, 

I{oettillger .. � CUI I I I .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (�1ti.217 
I ce cutting vehicle, J. C. Green . . . . . .  ti5tj. ISt-i 
incubator. J. S. SLeW;I I'l.. . . .  . . . . . . . . . . . . . .  . . .  000.273 
ing-ut extract illg ap� 'aratus. :.\1urgan &. 'raylor. li5ti .uti 
In 1ll il lg Ill <lcllille, L � .  li. Place . . . . . .  . 

.
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.
.
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.
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.
. �:�:.1�11 11'I'h!aLillg water gage, \Y. 11. Kiler Vo..1V oJO 

Jack. See Screw jack. 
Jar or bOl rie clo:,ure. LI.  A. Hughes. 
JoinL. �ee H.ail juinL. 
Kllife. 1. Hirsch U,1G.457 

��!�:��:::� ���:�t�::��: �: �: �:���1�� : : : : :  . . . .  �:� 
Knirling machille, J .  A. lticard . . .  ti5ti.216 

�g:��:::� ��!���::!�·s���;v�O�i�I�:
I
�fl:cU·I�l�: '�Ve's't" & 

65G,218 

Payne. . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . .  1;,)(j.493 
Lamp burner. F. '1'. \Villiams... . .  . . . . . . . . . .  t��,2:-{5 
Lamp, oil gns, A. S. Newby. . .  . . . .  650.32ti. lioo.:{27 
Lamp, street. A. It.1. �baw . . . . . . . . . . . . . . . . . . . . . . . . .  ti56,�22 
Lamp supporting bracket for desks. elecLric, S . 

S. P(lrter. . . . . . .  . . . . . . . . .  . .  . . . . . . .  Ui>6.Z11 
Lamp. vehicle. G. Schmidt. O,1ti.4SO 
Land roller, A. \V. Acker . . . . . . . . . . . . . . . . . . . . . . . . .  G5G.61S 
Lantern <lLLaciJmeIlL. T. :.\1. Crepar. . . . . . .  . . . .  G5G.174 
Lathe, \·V. L. Chelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5ti.:n8 
LeaLber stretchlllJ.! Illachine, Bradfurd & Holmes ti5ti,5!lJ 
Lifter. �ee Pan li fter. 
Liquid. alJI)(lratus for charl!ill/! receptacles witb 

measured. quantities of, H. �trHter. . . .  . . 6,jG,48U 
Lock. See Hill�e lucl.::. Permutation lock. 
Lock COli trolling device. II. (;. CarleLolI {-i5ti.841 
Locol1l0tive bllfl'e. beam, J. 11. Dunn . . . . . . .  Wfj,5:31, U,;u,5:j2 
LUOIU, Baker & lOp . . . . . . . . . . . . .  . . . . . .  . . .  H5Ij.Ii1� 
LuollI. 1-£. WYlnulIl I . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  G.)G.5\J'.2 
Luom harness aLtachment, P. Cassidy . . . . . . . . . . . .  G!16.11::i!1 
Loom, lappet, J. H. 1\acCui l .  . . . . . . . . . . . . . . . .  65ti,lU8 l)5ii.IUH 
Loom shuttle check. W. F. Draper . . . . . . . . . . . . . . . .  ti5li.1St 
Loom shuttle drIving mechanism, l!1. Suter . . . . . . .  /i;-)li.432 
Luom warp beam, J. Betscb . . . . . . . . . . . . . . . . . . . . . . . . .  O5Ii,:).Sti 
Loum warp stop mechanism. Baker & Kip . . . . . . . . ti5G.til2 
Low water alarm fol' stearn boi lel':<.. S. L. Moyer . .  050.203 
lJubl'icator feed valve. G. S. Webster. . . . .  65ti.li lfi 
.'\hlil bag closure, J. 'V. }1-airfax . . . . . . . . . . . . . . . . . . . . .  1::i5li,3!JS 
�lanhules. device for excluding water from, R. 

l1erlnall .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65n,2.tn 
Manure allel seed distributer. R. �cbulte-Blome .. G5{j,�29 

" Match box, J. G. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)"�ti,5[)7 
;\lerceriJ\ill� apparatus, J. F. Cupley et al . . . . . . . . . .  65li.:HH 
.\letalhc Lube. 1 .... }1'. Betts.. . . . . . . . . . . . . . . . . . .  . . . . .  oJti,241 
�ieler. See E:lecLricity meter. Summation meter. 
Mil l . See Holtin� mil l .  Sawmill. 
.M ioe saret y device, D . .McCowan. . . . . . . .  . . . .  65fi,204 
Millill,l! dOg. self-actill�. \V. A. \VllsOll. . . . .  ()50.279 
.Mining macbine, J. L. l\1iLcbel l . .  . . . .  . . .  056,414 
'\l olc\. ::;ee Dish mold. G-la�s mole!. 
.\Iold and press. combined. J. J. Brannagan . . . . . . .  656.5Oii 
:.\lold for cemenL curbs and gULters, K - \V. Sea-

mans. . ..  6tii.;W7 
Molt1ing machine. Murray &. Field . . . . . . . . . . . . . . . . . . ti5G,3G2 
l\1urdanting, etc., apparatus 1'or, '1'. It, Buttomley 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651-i,:{1;') 
�lowing machine, J. :\'lacpilail . . . . . . . . . . . . . . . . . . . . .  ti5li,2;:,7 
. \luwing machine knife. A. C. :\lcCoy . . . . . . . . . . . . . .  Wt-i.:{Ij.') 
-'lowing macbine seat, N. Bau;.!hrnan . . . . . . . . . . • . . .  Q5t;.:{;I'i' 
)lusic holder. Scbatrel' & \VlJartenby . . . . . . . . . . . . . . .  6,)6 .478 
;\Tccktie fasteller, A. L. 8halll:"O; . . . . . . . . . . . . . . . .  " . . .  ti56,5,;:) 
!\erve broacbes. etc., macllille for manufactur-

ing . . 1. 11. Oownie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tiflli.l80 
Nut lock, Dowtlin� & DorsetL . . . . . . . . . . . . . . . . . . . . . . .  65li.530 
Nut lock. :Marshall &. Loucks . . . . . . . . . . . . . . . . . . . . . . .  l)..jh.;{:'>9 
Oil can. 1J. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1t-i.30U 
Oil extracting apparatus, K Donard . . . . . . . . . . . . . . .  l)5tiJ):.m 
Oiler. cross head pin, ,.y. J. Harvey. . . . . . . . . . . .  U.�H.28!J 
Optical device. U. i'!'. A lJpleLoll . . . . . . . . . . . . . . . . . . . . . .  1556,4�ti 
Ores .i:OI· recuvery of ruetallic ingredients, treat-

ing, B. Radtler. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  l-i5ti.208 
Ores 01' tailillgs. leaching .. �. II. Dickie . . . . . . . . . . .  G5G,;{!15 
Packing ring. piston. W. H . .\1yers... . . .  65ti,5U2, too.5t�i 
Pad holder. G. A. l1..':dwards.. .  . 6;-.,ti.ZS:1 
Pan lifter, l!-;. Hudson . . . . . . . .  l:irlti.547 
Paner bag, ,.1.  D. Pol hemus .. . . . . . . . . . . . . . . . . . . . . . . . .  fj.,1(i.:-lQ2 
Paper feeding machine, '1'. C. Dexter . . . . . . .  656.523, ti;:>li,524 
P�per feeding machille feed rolls, H. Bilgram . . .  o;)6,5H:1 
Paper vessel . . J. N. Davis. . . . . .  . . . . . . . . . . . . . .  6;)tj.4a!l 
Pasting machine. A. l. Jacobs . . . . . . . . . . . . . . . . . . .  651).:155 
Pea sheller and thresher, Farr &. Evans . . . . . . . . . . .  65{).5:-m 
Percolator. coffee POL. C. A. Sickel . . . . . . . . . . . . . . . .  656.22:1 
Permutation lock, II, A. Aim . . . . . . . . . . . . . . . . . . . . . . .  t-)[�-i.157 
Phonograph erasing device, it. Nelles . . . . . . . . . . . . .  ti56.:iH{j 
Pick, \·V . P. BevingLon. . . . . .  . . . . . . .  . . . . . . .  656.4!IS 
Picture frame. H .. Carlton . . . . . . . . . . . . . . . . . . . . . . . . .  �t.i,3-12 
Pictures, staLionery, etc., holder for. \.y. H. H. 

Dickinson... . . . . . . . . . . . . . . . . . . . . . . .  . .  li5ti.,;2fi 
Plallter. COLton seed, M.. P. Scott . .  . 1-i;)6.2iO 
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Plow attachmenL, (;. A .  �'Ianders.. . . . . . . . . . . .  ti5fi.:H'i' 
Plow cl ip. Curd &, Hallger . .  t)5li,175 
Plow seedlllg attachment. b hch & Flrhnger . 65ti,57U 
Post.. See Collapsible post. [I'ence post. 
PotaLo separator alld cleaner, VV. J . . :\1artin. . .. 656,200 
Power. See Tread power. 
Power t.ransmitter. G. P. Emith . . . . . . . . . . .  . 
Press. See Baling press. Copying press. 
Printing macilllle, bed and cylinder, L. C. Cro-

G56,380 

well . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . .  G51:.:l45 
Printing machine, box . . 1. F. Ames . . . . . . . . . . . . . . . . 651i.:-'i..�{ 
Printing' machine. oil clotb. \V . '.1'. \Viegand . . . . . .  ti5h.2:{-I 
Propellers upon their shafts, means for securing 

ship�' screw. J. \V. [I--'owler.. H51l.4;,)2 
Pulley. C. H. Bicalky. . . . H5n . .  {;�n 
PUllIping mechanism, turbine, F. Marburg, Jr. . 1)51),41;5 
RaCk. �pe I-IHY rack. 
Rail jOJllt, I). StelJhens . . .  . . . . . . . . . . . . . . . . . . . .  f15ll.hS!l 
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Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.jil.4711 
Railway brake, H. H. \Nestinghouse.. . .  U56.2:32. 1-i;')/i.:{..li2 
H.ailwa.y system, electric, G. J ... Campbell . .  . . .  l0Ii.51 1 
Hailway �ystem. electriC, L. l1J. \Valkms.. . !ifNi,2'i'f; 
Ra.llge. gas and coal, H. It. Sheppard . . . . . . . . . . . . . . .  n.IIU85 
ltefrigpratol' car. '1'. B. Kirby . . . . . . . . . . . . . . . . . . . . . .  650,41-;2 
Heservoir fil ler cap, g. Meredith . . . . . . . . . . . . . . . . . . . 656.201 
Hesins, compound for dissolving, F. G. Klein-

steuber. . 1i.5fi,2;'2 
lthodolalkyletilel'estel': A. Schmidt. . . . . . . . . . . . . . . .  G5G.426 
Itin.!!. See Brush holding rin�. Packing ring. 
Riveting apparatus. 'I'ynun & :.\1.ostiller . . . . . . . . . . . .  G5li,2'28 
H.oller. See Lanct roller. 
H.uhbel' type . .  J. S. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . .  65(i,442 
Hubhel' type. mold for makinl! . . J. S. Duncan .. . . .  j-i;'fi.444 
Ruler. :lCC�nllltilllt.'S. C. O. :\Ienx . . . . . . . . . . . . . . . . . . .  ti5tiA13 
Sash coni fHstellel', A. H. Fisher . . . . . . . . . . . . . . . . . . . .  ti5!i,a20 
SawlIl" machine. wooci. '1'. �. Carroll.. . . .  . . . . . . .  (i5t:,IUS 
Sawmill. L. \V. Dickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5t.i.525 
Scaffolding, J. '1'. 0' I:srien. . . . . . . . .  . . . . . . . . . . . . . . . . .  t!bt!.?!J� 
Scale. Cl)ntjHIT illg-. A. B. Hayden . . . . . . . . . . . . . . . . . . . .  ti5h,.).l� 
Scraper. -'I. )hlil in et. al. . . . . . . . . . . . . . . . . . . . . . . . . . . .  (-;')li,4fiS 
Screw jack. adju�table. TAlTl!! & l3ish .. . . . . . . . . . . . . . .  ti5ti.4f;4 
Seat structure, 'V. J •. Scheliellbach . . . . . . . . . . . . . . .  656,21U 
Separator. See ('renin �eparll tor. Dusl sep�rator. 

Potato separator. Spillllin,!? frame separator. 
Sewing but.tons to fabrics, nlaciJine fur, J. rr. 

Hogall. . .  . . . . . . . . . . .  . . . . .  . . . . . .  . .  . . . . .  W)6.4i)S 
�ewilll! maf'hine feller, J. 01'. Shnw. . . . .  fi5li.427 
Sewing machine 100ne1' mechani�Il I ,  H. C. Pet erA. li5li.585 
�ewing machine powpr trallsmlt ter. 'V. :\'lcHaffie G5ti,4Gn 
Sewing machllle. ruffling, Diehl &. Hemleh 

656.440. G5G,G4I 
Sewing machine work clamp, buttonhole. 'V. N. 

Parkes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi5fi.�70 
Shane roller ftxtUI'P. Darby &. Bnker .. . . . . . . . . . . . . .  , !ii)(-i.liI4 
Sharle r( l l ler. spring, K F'. H�It't!oOtl(Hn . . . . . . . .  fi.)(i.28� 
�g�!�}�1.17nl�

I
;��t}���

e
�����\�il l\;�g �(��'��� directio'll 

656,5ll4 

of rotnt.ion of. II. �'. H.onch.. . .  . .  . . . . . . . .  65fi,422 
Shank sfiffeners, machine for fastening. Fassett 

& \-Varren. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  656,184 
Rllelier. See Pea.sheller. 
Shoe. cushion. A. Heed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656.472 
�i!!tlal. See Visible and al1r1ihle sil,!nal. 
�igllaliflg apP}lI'atus. C. R. Perrine� . . . . . . . . . . . . . . .  65fi.5St 
Silicon and hydrogen. compound of, C. B. Jacobs ti5fi.354 
Skein bolder. J .  Revel.. . . . . .  . . . . . . . . . . . . . . .  656.204 
Skirt hanger. L. M. Smit b .. . . . . . . . . . . . . . .  , . . . . . . . . . . .  65fi.487 
Snap hOOk. C. A. \-Vhitney . . . . . . . . . . . . . . . . . . . . . . . . . .  ti5fi.2Xi 
Sodium carbonate crY8tals, making-, J. Kunstner. t-i5t;.25:{ 
Spinning frame separator, C. E. Tefft . . 656,227 

(Continued em page 11.3, 

fi � STE E L  P E N S  tllr!!l!l!� 111f!" E"'g,�;o�i:� �n::; fo, 
Works, Camden, N. J .  TH E ESTERBROOK STEEL PEN co.  2 6 John St . . New York. 

A merican Sheet Steel Company 

Battery Park B u i lding 

New York 

Manufacturers of all varieties of 
I ron and Steel Sheets 

B lack and Galvanized 

W. Dewees Wood Company's 

Plani shed Iron 

Wellsvil le  Pol ished Steel Sheets 

Asbesto 
Meta l l i c  

��-�_'f�RAn'�" " .�"".� •• �- Packings 
SHEETING,  GASKETS. TAPE and PISTON PACKINGS.  

\ViI1 stand the hig-hef't pressure for eitber steam or 
hydraulic work. @'" Write jor samples and pl"ice list. 
�. IV. TltAI�E!( MFG. m. (Est 1874). 88 Pearl St.. Huston, U. 8. A. 

T H E  

DE NSMORE 
DOES MORE 

Than Any Other Typewriter. 

MAIN OFPICE, 309 BROADWAY, NEW YOR K .  

Do you want $ $ $ $ ?  'Ve want Agents evel'ywherE' 
The \\' IrHhwr Collur nIH1 C u tf ColU oun.r. \\cirHhwr, Cunn. 

ct ��: ����: ����ue:'bl l attlount to $700.000,uoo pel' annum. Theduil yrncll who produce tllis Inilk. cream and 
butter fire farmel's in the bl'oadest sense They cuttivate lal'g'c farllls, carry �arge herds of 
��:tS�,�;l�t:����a��II;e�.�;��d��ork everything 

Their income is steady , notintCl'lllittant. Tbeybuy goods the yellr round. For tbese reasons, they 
of all farmers, are most desirahle customers. The readers of HOARD'S DAIRYMAN al'c the most ! 
intelligent and progressive farmers, the lead-ers in thought and action. 

HOARD'S DAIRYMAN is alimittedlythe <meantllor
ity on all questions aff(>cting tbe dairy farmer, his cows, crops. buildings and tools . 

Can ally ngricli Itural advertiser nfforfl to Tlli.<:� tho .:Kl.OOO rarmeni wno read HOARD'S DAIHYlIANl Send for a specimen copy and judge 
for yourself tho cla::;so[ farmers that read it. 

HOARD'S DA IRYMAN · " 
... . .

. 

� 
"""" ,,'VI Ft, A tkinson, Ifls. � 

13:ll�'lm!11[mJj--
K R O M S K O P  

Color Photography 
Nat'll/fe's Reflex! ' ' It seems atnwst a 'n1.1'1'llcl.e ! ,. 

.. '1'0 tbe ill ready long list of marvelous devices which 
will come into common every-nay use must be added 
t
bit!'�I�l��O�P:

t 
�;:����i���s

sc
���d

ce
kl'OJnskO])'S 

Camel'as, now ready. � Sencl stamp j01' booklet. 
IVES IiROiUSKOP COIUPA N Y .  Incorporated, 

1324 Chestnut Street, Philadell,bia. 

" , .... , 

Keep Your  Horse H ealthy 
See that his stable is fitted with 

LOGA N'S PATENT STALL DRAIN 
which carries off a.J1 ftlth and bad odors. 
�h:

e
:nl��al���ljf�

n
a�d'ild€�lto it����fu'� 

ness � Booklet Prre. 
l .. ogull !oOounltury Jl orl!lC !ii:tnll Compnny, ���!!!!]�� 

16S� Hrondwuy. Xc,,", "1' ork. t: 

Steam Shovels\ Dredges 

The V U LC A N  I RO N  WORKS C O M PANY,  
TOL E D O ,  O H I O ,  U .  S .  A .  

�� 
TUBULAR 

DRIVING LAMP. 
1 '1' i s  the ani v perfect nne. 
1 '" will not blow or jar alit. 
1 'I' gives a clear, wbite light. 
l �l' is like an engine bead-

hg-ht. 
l 'J1 throws the light straight 

"head from 200 to 300 ft. 
1 T burns kerosene, 

----

� Sena jor bo?k ( free). 

R.  E.  OI ETZ CO . .  6 0  Laight Stree�t .  New York.  , •• . lICe:ntion this pape'r ana (Jet special disco'U.llt. """�ESTABLISHED 1 84 0 .  

™ TanficID Oil GOIUDlOSSOl 
S I  M PL E ST I N  C O N ST R U CT I O N .  L E S S  

I N  PR I C E .  E C O N O M I C A L. G R E AT
E ST E F F I C I E N CY .  NO R E PA I R S .  
C A N  ATTA C H  T O  A N Y  S T E A M  E N G I N E. 

BEND FOR CtRCULAR TO 
S E DGW I C K - F I S H E R  CO. 

5 3 ·55 S .  C L I NTO N ST. C H I CAGO 
� Mention SCJENTIFIC AMERICAN. 

" Hawkins'  New 1 9 00 Catechism'  
OF THE STEAlll ENGINE. 

P R I C E ,  $2.00.  
Postpaid to  any address. A practical book 011 

ent,rine running, valve setting, etc. Strictly up
to-date. l\iolley refunded if not satisfactory. 
THEO.  AUOEL CO. ,  63 Fifth Ave .. New York City. 

The New 
Century, 
The 
Foremost 
Typewriter 
of the Age. 

Examine it 

And you 

Will Keep It. 

It  Has 

No Equu1. 

Velvet 
Touch, 
Easy Action 
Least 
Fatigue 
To Operator 

Catalogue 
Free. 
American 
Writing 
Machine Co.,  
302 B'dway. 
New York. 

Puncture Pl'oof'1?oldiug Boaifiil. Arlopted by the U. S. "rar anct Navy nepts. in 
March and :'p'pt . 1891 On1y mpdal and award at World's Fair. Beautiful modC}s, 
perfectly S'l fe for . a.mity as well as sportsmen's use. Sails, centerboards. rudders. 

Packs In small case. Send 6c. for catalog. 50 eOj(ravillgS. King Folding Canvas Boat Co., Kalamazoo.Mich .. U.S. 



SEPTEMBER I ,  1 900. 

S u p po rt 
Y o u rself 

W h i le 
Lea rn i n g a 
P rofess i o n  

We can Qualify you in a 
tain yourself while 
Mechanical Engineer, 
Architect. Write for our new 
·'Snpport Yoursp-lf While Learning a 
fession.lI Sent free. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 

200,000 students and graduates. Send for circu� 
lar, stating subject in which interested. 

$250.00 A MONTH 

"C " '" 
o UJ Fe.. 
o 
o 
<1: 

AND EXPENSES MADE. 

Magic 
Lamp 

MAKES ITS 
OWN GAS. 

Tbey Pay for Tbemselves 
Gives 90 to 100 Can
die-power light at a 
cost of ouly 

1 CENT 
FOR 

1 0  HOU RS. 
No dangel', no risk, no 
tl'nulJle, J l O  smell. The 
.\lu",lc Lump is made it 
�talldal'(.1 by fi I'e lnslll'· 
allee Underwriters. 

MADE IN ALL STYLES AND 
PRICES. 

AGENTS ��::�3 $�50���I�i�� 
!'eilillg' these Lamps. They 
sell 011 �igl1t to stores and 
fami lies. Over One MUlIon 
Now ill UliIC h .. U. S. and 
Con ado. Write .;o-day for 
territory and sample lamp. 

Factory, 7 
MACIC LICHT CO., CHICAGO, ILLS., U. S. A. 

THE whole history of the 

world is written and pic-

tured week by 'W�ek in CoHi�r's 
Weekly. So well written and 

so well pictured that it is now 

the leading illustrated record of 

current events and has the larg

est circulation of any periodical 

in the world that sells for three 

dollars or more per year. 

On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WE!<;KLY, 525 West 13tb Street, New York City. 

�gu U S E  G R I NDSTONES P 
tf �o we can :-lUpply you. A l l  �Ize� 
IIIO l I lIH'd alld II I 1 I 1 1HII II I ('(I. always 
kept i Ii Siock. R�mem-,)er, we make a 
specialtyof seleCtinl! stone� for all spe
cial pUl'pose�. f;ir" Ask fo'r catalo(lw' 

The VLEVELAND S'l'ONE CO. 

2d Floor. Wilsh ire, Cleveland , O. 

F loats for Steam Traps " ... � 
lI('r('lIll'� :o;.earnh.'!!o8 80I)per Flouts are tl'stl'�1 tu ;{ltlJ lh;:. Ilt::r sq. 1Il. and warranted. � TIlt' original :

.
11101 ollly genuine seamlt·ss copper - __ . 

tloat.s Ill:\dt:. :-:'clld for No. 2 Catalogue Fr�e. 
1I F. IW I· L1-:;. FUIA'I' WOltKS, . 

Springfield. ':\{UMIiI. 

A COMPLETE 

Electrical Library 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n e a t  f 0 I d i ll g box, ad 
sbown in cut. }i'or the 
student. the amateur, the 
workshop. Lbe elp.ctrica.l 
e ll g i n  e e r .  schools and 
college�. Comprising five 
books. as follows : 
Aritbmetic of Eiectricity 

138 pap:es, ' "  $1.00 
ElectriC Toy Making, 140 

pages, . • • . . $1.00 
How t.o Become a Suc-

���Sis�
' 
.
Elec

.
tr �ci

�
ll$l� 

Standard Electrical Dic
tionary. G82 pages. $3.00 

Five volum",., 1,300 pages, Electricity Simplified 158 
and ove,· 450 illustTations. pages, . . . . .  ith.oo 
A vaLuable and indispt-nsable addition to ever,y libra'ry. 

Our Great SI)ecinl Offel".-\Ve Will seud prepaid 
the above five volumes, handsomely uound in blue cloth, 
With si lver letteriJlg', and inclosed in a neat folding box, 
as shown in the i l lustra[ ion, at tbe !Sl)eci a l ll.educed 
·Price of $5.00 for the complete set. '1'he regular 
price of the five volumes is $7.00. 

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

Stamp IUld court plaster receptacle, combined, E. 
K. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650,254 

Ste
�
l
t��������:. �.��.S.L.I�

l
.I����.

I
� :  .��� . .' �!�� . .  ���': .� : .  ��'. G5G.274 

Steel buildiug cOllstruction, et.c .. metal clip for 
unit ing alld spacing beaills alld bars in. H. A. 
�treeter. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li.,jfi,275 

I Stereoscope. J. O. Hadell. . . . . . . . . . . . . . . . .  . G;)ti,4\�J 
Stereotype plates. manufacture of. F. J. \Vendell t)56.iU2 
Stone. producing artifiCial. K J. ::;eylnour . . . . . . . . .  tj,jtj,:!21 
Stopper. See Ha.sill stopper. 
����:. �e1:i'n�e�l�����b"liieilt: A: 'S: ,'ed·del·: · · · ·  Street sweeper, A. PiLOII .  Stud. G. H .. Clarke . . . . . . . . . . .  . 
Summatioll meter, J. Harris . . . . . . . . . . . . . . . . .  . 
SWIl1�, portable, U. (; . :\Iead . .  
Switch, K 'V. lJ. C. Hotf,-uull n .  
Switcb lock. H .  D .  M ileB . . . . . . . . . . . . . . . . . . .  _ . .  . 
'('able. See li':xtension taule. '1'ill ing table. 
Telephone switchboard. i\-l . I. Haird . . . . . . . . tl..Xi.3:)t-i, li5t.i,R84 
Telephone switclibounl .1Pl.laratus, '1'. C. \Vales, . _ . . .  Jr. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  litJb,33.,) 
'l'ie. See Wall tie. 
TilLing t.able or chair, H. G. Leisellrillg.. . . . . .  ';5ti.25fi 
Tine spreader, C. ��. Thurlow . .  . . . .  f��fi,4!1() 
Tire fastener. vehiCle. J. H. Cult . . . . . . . . . . . . . . . . . . . .  li5(j, li:! 
'rire lIlner tu bes 011 mandrels. tll.lparat us for plae-
'l'ir!

n
&g�l��������'L�·�;tI���� I.�I

'
: . . . . . . . .  _ . . . . . . . . . . .  :%�:j;�� 

Tobacco separating macllille. 1.. H.. Scbultz . . . . . . .  f)[)!).481 
;1:g6��,

a
��r�:�ci'�·l .liB

·
�ifutX,iS;)·Ti . : : : : : : : : : : : : : : : : : : : : : :  i�JM 

'l'onth. detachable artiti(:ial. H .. E. CampbeIJ . . . . . .  ti5ti.;)Ul j 
ToothpICk. G. \V .  ::O:chellenbaeh . . . . . . . . . . . . . . . . . . . . . 650,47!) 
'I'orlJedo. electrically upel'atect submarine, P. C. 

11'. Hoffnl<Lllll. . . . . . . . . . . . .  . . . . . . . . . .  G;)(j.�'2 
Toy orunl. M. l�;. Converse . . . . . . . . . . . . . . . . . . . . . . . . 6;)ti.51� 
'l'rack sander, locomotive. H. L. I,cacb.. GOO,5S:{ 
'l'rap. See Animal trap. 
'l'rap settillg device, A .  l :enerOllS . .  0:)li,:,)40 
'I'read power. '1'. D. Dershimer . . . . . . . . . . . . . . . . . . . . .  fJ5ti.l.S 
'l'ri�i�gl��61; 1�'

l
.I�

d
.' . ��(���.J�,. ;_l �l.�. 

i
.��: .���

l
�.�

i
.��.

t
.
i
�.�: :�': (��(i.2ti;'J 

'l'rimming. garment. B.. ( ; . Marsh. . . . . . . .  • • . . . . . . . .  Ij5fl.5i"d 
'l'rol ley wheel. H. A .  O�bnrlle . . . . . . . . . . . . . . . . . . . . . . . li.,;0,2(17 
rI'ruc!{. antivibratill)! car. Tbumpson & Kirk . . . . . li;")Il.:1S1 
rl'ruck. haulillg". 1-1'. \V. Fritl.. . . . . . . . . .  . . . .  '��(j.1H;") 
'l'ruck. 1I10tOl' (!al', C. K. :Moore. . . . . . .  . . . . .  li5li,I�)ti 
'I'rllnk, (;. V. Ho�sfeld . . . .  . .  U5ti,5·Hj 
'l'ube. See Metallic tube. 
'rube clealliJlg apparat lTs. \.y. S. Elliott. . . . . . . . . . . .  l..);)Ii,44li 
'I'u bes. apP:uHl. ITS for ell:arglllg ajlTtages of llIetal ,  

ScbillilH.! .,.Ii. Schurz . . . . . .  1i;')1),42:"1 
'rug". humc. \V. 1.1 .  (' t�SSlla .. . . . . . . . . . . . . . . . . . . . . . . . .  ti5l j .J�O 

�t��I;���1iel�·�\��:-�i��i��;��\v.· �t�·I��:�ct.& 
SWITl��.T� : : : :  ::�:::Ti� 

'l'yrnpan g�ge, R. :\ICl-i l llty . . . . . . . . . . . . . . . . .  . . .  lii)Ii})tili 
rl'ype holner, .J. S. Duncan. . . . . . . . . . .  1);")f-}.44:l 
�f�����;�:t: :�� �!��61�! :��: ,i�� '( ��hli{N.T:I:��I. . . . .  . . . . . .  

. . .  ��:l:��li 
'l'ypewritilll! machine. It. J.  Fishel' (reissue) . . . . . .  11.'-::48 
Valve and Illumer. safety. W .  "Ii:. \-Yoocl. . . . . . . . . . . . (-j.;")li.:?:.,7 
Valve, ttuid dischan!€. Perry & \Veir . . . . . . . . . . . . . .  ti5Ij,:W� 
Valve for Illotive tluid tools, tbrottle, C. 1-1. JohTl-
Val�t�

n f��r ' p'lieulll;;Lic" piil�ws: ' e·tc.: · 'Sciir;lder 
i 651;,1\15 

Kraft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  . .  tj;")ii.?ZO 
Valve, I!as engine goverllor, J. 'V. 1.ullIbcrL. . ij&!i.4(�q 
Valve gear. elll!ine, A. \V . •  1. Best . . . . . . . . . . . . . . . . . .  ti.iIUti-t 
Valve. safety. E. A. & \V. K \Vood. . . . . . .  ti;)ti.Z;-)Ii 
Vault lig-Ilt. R. :\1. Cox.. . . . . .  . .  . . . . . . . . . . . . .  . li6n.:w I 
Vehicle brake . . T. \-Y . ROJ!ers. .. tijli,aj'5 
���l�\�: �����::: .r.- �V.Ci£i��

l
l
l
l�{lij; : · · ·  . . . .  �l:�g 

Vehicle. motor. \Y. Scott. wti , 'S;! 
Venr,illlf,or. See Car ventilator. 
V elll ·i lator. O. H. Cl1ampaJ!ne . . . . . . . . . .  (!��.�m 
\r fsi�)l� t:�:��i ll:� udJ1g1�

i
nJgl��I�i'C�����\�ll(£'" E: ' \v: ti5( J,�(J.J 

wa�g,f
e
�,;ci· �·ide · 'b,,;,rd ' f,;ste;,el:: S: ii: ·Z·,;{,·n,er: 

wG,j:J.I 
mall. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  1);")fi. Z:{!1 

\V�gon brake . . 1. \Vheeler.. . . . . . . . . . . .  . .  . .  f�i.4!14 
'Va�oll gear, sprillJ!. S. �'. ParsOlls.. li'-)I: ;'70 
\\'all plul!. J. ( � .  :McDowell. . . . .  

. . . . . . . . .
.
. �,?,;j,:. j

,
{: � ;�) 

'�jalJ tie. J. C;. :\1eDowell. . . . . . . . . . . .  oj 
Watchmaker's to"t. C. A. Basset! . . . . . . . . . . . . . . . . .  G5(;. IUO 
\Vater by compres�ed air, apparatus for raising • 

. J. PeLermallll.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ii;)f-i.;'72 
'Vater claritier. centrifugal. b'. 11. Richardson . . . {�?li.��4 \Valt:'!" llt(l .... ra � i , ' �  � .. /JP'Ir·'H no. � .  :'\-1 .  1{)"Hlcker . . . . . 1"'J6. ; .. -lO "later purifyinJ! apparatus, H. St i llman. . . . . . . .  HiJli.::':n 
\Valer tube boiler, \V. J . . l aTlcey.. . . . . . . .  1�)tUH:{ 
Water wheel J!ovcnwr. C. P. Hradway . . . . . . . . . . . . .  ti5G,504 
\Vax hulder and feeder. burnishing, E. 11. Mc-

Hale.. . . . . . .  . . . . . . . . . . . . .  " "  . . .  1i.�-i,fiO!"l 
\Vax holder. sealillu, G-.  H. Goebel.. 1);")li.285 
\Veather strIp. C. H. Kedlng-. . . . . . . . . . . .  . . . . . .  ti5li))5ti 
\'{ebs of fabrics, machine for connectilll!, G. K. 
\'eli��r,;;p�ovii1..; ',ni,ienii: :1. c� �li;,or : : : : : :  . . .  :;g:;:�m 
\Vbeel. See Fiftb wheel. Trolley wheel. 
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FUUS GAS and GASOLINE ENGINES. H:r!� �:2er 
HIGH EST G R A D E  E N G I N ES FOR A LL POWER PUR POSES. 

Largest Exdnsivc Gas Engine F'actol'Y ill Alncricll.. 
]�ngmes beJd in stock in principal cities for qUIck delivery. 

SEND FOIl. O U It N EW ILLUS'I'ltA'l'Ell C A 'l'A LOG UE 1>. 
FOQS C A S  E N C I N E  CO. , STATION . A ,  SPRINGFIELD O. 

50 Y E A R S '  
E X P E R I E N C E  

TRADE  M A R K S  DESIGNS COPYRIGHTS &C.  
Anvone sellding- a s.ketch alld riescriptioll may 

Quickly :I!'3renaill our upinion free whethel: an 
iuvention IS probably p;lLentable. Cum n.llI Il lcn
t ions strl(�tlv C(lnrtdeTl tinl. Hanel book on Patents 
sent free. < ilciest agency for securillg paLems. 

Patents t akeTl tlUOllg-h -;\1 11 1 l l 1  & Co. receive 
speci.at notice. Witi J l )\lt ci"lal'.!.!e. i l l  tbe 

Sci�ntific Jlm�rican. 
A h:1ndsomeJy illustrated weekhY. Lar).!est cir. 
cuJatlun ot ailY scieTltilic journa�l. 'l'erms. $3 a 
year ; 1'our moiltils. $1. Sold by all newsdealers. 

MUNN & CO. 36 1 BrOadWay, N ew York 
Branch Office. U2;J F St .. \Vasbington, D. C. 

GAS ��9 GASOLINE ENGINES 
WAT ER MOTOR.s. 

BACKU� WATER MOT R eO .  NLWARK N. J. U. !> A .  

I CE �lA C HINES, Corliss Enlriues Brewers' 
llud Uou1eJ's' 11llLc1iincl'Y. rrHE VIL'l'}l.JR 
,\U·G .  CO., �99 Clinton Street, Milwaukee, Wis. 

�����! ITYPE WHEELS. MODELS LEXPERIMENTAL WORK.SMALL MACHt�ER'i �!I.. ETC. NEW -:OP,lf STENCIL WORKS TOO NASSAU S! N.T. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inveutions develuped. SpeCial Machinery. 

E. V. BAI LLAR D ,  Fox Bldg . ,  Franklin Square, New York. 

WAN TED .  - l\��t�Il�
O
b� K�·����

'
l

'
g.)�,�t-e

N it s�r:�t 
for beating, tempering and jagannillg Jig-bt, flat, steel 
spriHg� i l l  liu'ge quantities. A-ddress, witl! full PUrLICU. 
lars us to ability, giving l'eterence� if possible. 

II. N. N., Box 773, New York. 

T U R B I N ES I/:fr Seud 1'0>' Circul al' "Ill." J A S .  L E F F E L  & C O .  
Springfield, O h i o, U. S. A .  ------------------$75 Month and Expenses; no experience 

needed ' position permanent; self-seller. 
PEASE MFG. Co., Stat'u lO.Cincinnati. O. 

I N V E N T I O N S  P E R F E CT E D. Accurate Model and Tool Work. Write for C i rcu lar. 
PARSELL & WEED. 129· 13 1 West 3 1st St .. New York. 

G R I N D I N G  M I LLS F O R  ALL PURPOSES. 

N GUN CA TA LOGUE n ow ItEA D Y .  versal Eccentric Milt . Address lo���uG:j:egh�lj: 
E 'Vi I I  be .nailed on J'cce:l,t :SON, ;l!"ll lt odlley Street, U:l'onk1Yll, N. Y. 

W of l wo-ceut Slaml). I A UTOJIA TIC lUA V H I N E Il.V H UJI,T 
THE H. & D.  FOLSOM ARMS C O . ,  3 1 6  B'wav , New Yo rk .  ��c�I;�S�ila��I���

C
���i�:,
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e
W!\��;i�� ��r!·�!�ci};d

e
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from inventors of mecYHmical deV ices. 
OT'l'. iUEltfJENTHA LElt C O IUPANY, 

Incorpurated, BaltlIllore, Md. 
CA Pl'l'AL 'vYAN'L'F.D to manufacture and market new 
motor. 'Yin run equally weI! nn Gas, Gasoline, cbeap 
Stove Oil, Kerosene or ordinary Lamp Oil. 'I'he engine 

�;ICT�;;��;o;l;��r� _ Oil account of re.mc..val to larger prelUlses tbe KIDDER 
PRESt-; CU. oller for /:Iale t.beir factory at 2G-3! Norfolk 
te�(' 0�����ci�·3_�rui�ubr.iR

i
��-i\�fi·n��7�&;}����'tI�e

b
fJ��\ �a� 

tioOI', briCk. boiler house. 3-story fra:ue factory buildinl!, 
R��ii
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l
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l
l��: �l��u �i��a�he

a
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l
:a o�f e;giu�
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feet with storehou�e on same;  a hargain fol' a manufac
turer \\' bose business is adapted to tlle size of the plant. 
luquire on tlJe pl'emitSes. 

V O L N E Y  W. MASON & C O . ,  

Fr ict ion Pu l l eys,  C l utches & Elevato rs 
PROV I D E N C E , R. I .  

Experimental & M odel  Work 
Oi1·. & advice j'ree. \Vm.  Harciam & Son.45--51 Rose St.,N. Y. 

N O V E LTIES & PATENTED ARTICLES 
Manufactured b y  Contract. Pnncbing Dies, SpeCial Ma· 
chinery. R. Konigslow & Bro., 181 �eneca St . . Cleveland,O. 

W A N  TED I '  -:r;����.
le 
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e
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t
gb ���b��:' ��Je�
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on earth. \Vrite fo!' terms and territory. 'l'he Improved 
Gasoline lncandescent Light Co., Ltd., Howell, ')Hch. 

P I�R�� VAP�R tAUN�H�� 
Stock Sizes 1<1 to 22 foot. 

�o.;afe. Rel,iable and fully guaranteed. 
\V"heej for cast.ers. etc .. \V. Livingstone. .  tj,;"Xi.:-{;""J,q 
\Vindow cleaner, L. Ii";. PfeIffer .. . . . . . . . . . . . . . . . . . . . . li5!i.:«l1 Prices $ 1 60 and up. Send tor Catalogue.  
\Vool, removing solvent vapors from, K Douard. 1��li.;)�S ___________________________________________ _ 

P I E R C E  l l\lil N E  CO" 1 7  N. 1 7th Street, Racine. Wis 
?;�e

n��;'�·r 1����:;;,: de�ice, ;;eck: C. �;. Iieol,i ;, .. y ��:t�� I �: SAVE ONE-HALF YOUR FUEL ZlIle  bearlllg" comolex ores for recovel'Y u f  ZIIlC I' . ;  
o r  other metals therefrom. treatill�, G .  de . . , , ,", We Tell  You How. Becbt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . tJ5t.i,4.l7 t.t �.  

Zinc from ores, electrol yticall y  extracting, \Y. Rochester Radiator Co. 26 furnace St. Rochester,N.Y. 
Strzoda. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  Gi>ti,ilO5 _____________________ _ 

DESIGNS. 

Altar. home. R. H. Leavenworth . . . .  :1iU15 
Bottle stopper. J. C. CorcOl·an. . . a:�.101 
Bottle. wuter. A. C. Eggers.. . 3:U02 
Broiler. A. Moody. . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  :{:{, I05 
Chaffer 01' sieve �Iat. B. �..,. :\·larLien . .  " . . . .  33,103, X:-U04 
Display frame, '1' .  J. Lesher. . .  . . . .  . . . . . . . . .  ;';;'U IlJ 
Gallle board, K L. \Vllliams . . . . . . . . . . . . . . . . . . . . . . . . . .  X:�.100 

TELEGRAPHY 
t!lough'thoroughly. 'I'otai C08t, 'l',dtlon (telegraphy and type
writing), bourd und room, 6 months' course *82. Unn 
be reduced one-hnlf; great demolH) for opcrntore; Bchool 
or�anized 1874-. Catalog free. Dodge's Institute, VnlpRralso, Ind. 

Cas lJUT 

.

. ner. f .. . S. BrowlI . . . .

.
. . . . . . : . . . . . . . . . . . . . . . . . . .  �i.l0·i I Harness l Iet tasleller. \-Y. A. \Vb lte . . . . . . . . . . . . . . . . . . �iUIi7 

Hook. lacing. H. H. b:at,on . . . . . . . . . . . . . . . . • . . • . . . . . . .  3.').108 I������������������ 
Ho�e su ppurter. :;.:. 1 ,. Green . . . . . . . . . . . . . . . . . . . . . . . . . 33.0Hi 
Pen wiper. �'. Gurley . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  :-tH1.IR 
Pin . . 1. Collen . . . . . . . .  . . . . . .  . . . . . . . . . .  ;i.lO!lli 
Puzz:e board. J. Fritsche . . . .  . . . . . . . . .  3:HY.l 9  
��!�\�I��

i
l��er�·pl:

'i
c.I\:: ·vose : : : . : :  : : : : : : : : : : : :  ��:m� MA CH I  N ES BU ILT 

�
I
I'g,� ���;"�

e
J;,;�rl'i�k'�;I�\���. \v. ·i>.· j.je';do;' · · · · · · ·. · �tri� TO ORDER Plllw beam for cion hIe disk plows, \V. 1'. Hendon . .  ;�:1.l):-l 

Plow beam for tl'ip le disk plows, W .  P. Hendoll . . .  ;{:{,112 
Pump budy, P. A. Myel's.. . . . . . . .  . . . . . . . . .  33, 111 

TRADE MARKS. 

Cigarettes al.1d smoklllg- and chewing tobacco. 
Amerlcan 'l'obaccu Company . . . . . . . . . . . . . . . .  34,wn 

LABELS . 

" A11 Union," for cigars. Richardson-\Veber Cigar 

Also designing of speciaJ machinery. 
THEO. KOVEN, 235 SheJ'map. Av .. Jersey City, N. J. 

A llICYCI,E FIItiU of established reputation, 
whose factory is sltuated near New York City, b oe· 
siroutS of making a connection with some c.'mpany who 
wish to bUtld Automobiles. .\ddres� in confldetwe, 

.• Inquircr," care of Scientific American, Xew York. 

WAN TED I -��g;�����l;·��J�'e��
e ��Pt�Plil�;11��1WI��t 

class references. \Vill muke satisfactory al'ralll2ements 
witl1 rigbt man. A. A. ROL li', 125 I,ll. Salle St., Chicago. 

and 'rubacco Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �·.73S 
. . Cloister Beer." for bottled beer, Maumee Brew. ADVER'1'JSl NO NOV Jr. L'I' Y. Elnest on eartll. Alumi-
. •  D:;{e 

C
��rr�nYFinis'li ' 'p'erc�;liiie:"I' for "perc��I'i'l�e: 

7.7
:19 �gl�"irrc�

p
�:\.���lti·:

OUI1. 
s
�,i

l
. )JiGbs: �ra��o��1�\�

n 
Strauss Brothers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.735 ., DiXIe Silesia.," for silesia, Strauss Brothers . . . . . .  7,730 

' · Golct �eal." for canned corn, liobinson & Craw- IMPORTED from BELFAST " K��,;go;j';d 'I{',;mjjh�'r ·P1 1 Is> fo� ·p;l ls� ·Si:"iiai.it;,;; 
7.

"5 
Supply Company. . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  7.74:1 

• .  'Little Dixie," for cbeese. S. B. Koons . . . . . . . . . . . . . l,iH 
.. . \lother's Prepa.rator." fur a medicille, A. Stocker & Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.741 
" .\1 llcilage 011 a �tick." for a mucilalle. }l:. I.  Root.. 7,73i 
. . Olympia Beer." for bottled beeI', Mauntee BT'ew-

ery Company. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 7.740 
• .  Private Sea1." ;or liquors, M. Silverman . . . . . . . . . .  7,742 
" Red Owl (:hoP.'· 1"or tea.. A. Kelly &. Company . . .  7.i43 
.. SL. George Ale," for bottled ale, Maumee Brew-

ery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,i41 
.. Strawberry Beets." for canned beels. Uniled 

States Prinling" Company . . . . . . . . . . . . . . . . . . . . . . . . .  7.746 
. .  U. S. A rmy and Navy Tablets," for a medicine. 

A. Meyers. . . . . 7,i48 

PRINTS. 

., Fosfo," for a tonic drink, \V. D. Egolf . . . . . . . . . . . . . .  254 

A substitute for �tailled Glass. 

G LA C I E R ��a�s�
i
]f�r Ut

s
:� C�)��rrSw�;ra�l.

in����d 
f6� 

prices and samples. Ment,ioll dimenRions. 
G. (!UAILE, 396 Broadway, New York. 

llJa�.ric Lanterns, Slides, Fi lms, and ll"Joving 
Pict ure jl:l nchines. Write for our Bargain List No.l. 

WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 

S 3 0 S Send us you, add,." a ay ure andwewillsh
.
owyou 

how to make $3 a day 
ausolutely sure; we 

. furnish tho work ana teach you free, you work in 
'he loealtty where you live. St:nd us your address and we will �xplain the husine

.
s5 flllly, remember we gua.rantee a clear profit 

of *1 for every day s work,absolutelysure. Write at on�;e. ROYAL MANUI-·.l.CTUJUNG CO., 110.1354, Uetrolt, lDieh. 

NOW R EA D Y. 
AN AMERICAN BOOK 0:"1 

Horseless Vehiclest 
Automobiles and 

Motor Cycles. 
OPERATBJ) ]J\� 

Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 

B) GARDNER D. H I SCOX, M .  E .  
Author of' " Gu�, (;u�olelle Ullcl 011 Ynl)or }:II"II1(,�," 

und H )lccilUlli('ul lUo\"eUlcnt�, ]h, ,· lt·cfol . 
und _ApplhlIlCCS." 

PRICE $3.00 POSTPAID . 
This work is written on a broad basis, and comprises 

in its scope a full i llustrated description witL1 details of 
the progress and lllallufacturing advance of one of tbe 
most importullt innovations of the times, contributing 
to the pleasure and business conver!ience of mankind. 

rl'he wake-up and management of AutomObile Vehicles 
of all kinds is l iuerally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully i l lustrated with 
various types of Horseless Carriages, Automobiles and 
Motor Cycles, with details of the same. 

Lal'ge 8vo. About 400 Imges. Vel'y Fully 
Illustrated. 

aw Send Jor circular oj contents. 

M U N N  & C O .  36 1 B roadway, New York 

A print�d ("OllY of tbe speciHcatio;1 and drawing of 
any patent IJl the f"ore!.!oIfF! list. or any patent in print 
i!'l.sued Slllce 18f�'3. will he furnished from thIS office for 
10 cents. In orderin!.! olease state tbe name and number 
of tbe natent desiree. alld remit L() �[111l11 \.-\:. Co .. ;�-jJ 
Broadway. New York.. Special rates will be g-iveu where 
a large number of copIes are desired at one LIme. 

J E F F R E Y .���Ai�tBLE C H A-I N S FOR C!o�:E�?GUE, 
" ,> RO L· ... E R  TIl E  .tEFFREY M F G .  CO 

. : �P E C I A L  _ COLUMBUS, OHIO .  

Canadian parent!'! may now be obt�ined by the  in
ventors for any of tne mventiODs named I1l tbe fore
,z-oing lIst. provided they are simple. at a cost of $45 each. 
If complicated the C05l-t will be a little more. For fnl l  
instructlons address MUnn & Co., 361 Broadway, New 
York. Other foreij{n p"tent.a maJ also be obtained. 

, \. - '" ' . 

THE HARRISON CONVEYOR O!
l
r�!��CC�����:s��m;,
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Screen�, Roller ScrAAns, Elevator!'!, Hoisting Rngines, Clam Shell Buckets, Breaker RoIIR. Picking Tables, Howe 
Standard Scales, Howe Gas and Gasoline Engines. For cataJolZue and prices, address the manufacturerR. 
BORDEN &. SELLECK CO.. 48-50 LAKE STREET, CHICACO. I LL. 
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OR DAMAGE 
'1'0 PROPERTY 

AND LOSS ,01"' LlI'J3 AND 
INJURY 

Tne Driye DeIigntfuI. 
Only those who have tried it know the pleasures of 

automobile riding. 
And tl.le be�t of 
tbem all is the far
famed 

W inton 
Motor 

Carriage 
better W 0 r k i ll g, 

Price $1,200. No Agents. �:;
t
�'�D�,��i' t?,�\; 

any. Easily clmtrolled ann regu1ated. Safe, sure, eco
nomical. Hydro-carbon system. Delivery in 30 days. 
THE W I N T O N  MOTOR CARR IAGE CO .. C l eveland.  Ohio.  

Eastern Department, .20 E:<.'oad way, New York City. 

A U TO M O B I L E  
E X P LO I T A T I O N  

P AT E N TS 
C O M P A N Y. 

U N IlE I{'l'AKES :-The manllf:u:tllre of Auto,ullJltilt·!; and �ll)t('r
Cycles. TIlt' ex:unil1aliou of AutomolJile patents. To enlist capital 
for the d,H'il!0plIIeut of iJl\·entions. 

F t.: ItS lSIl ES :-Sptll.:blisw> to Ill!\.ke thorollJ[h '-·x:ullin:ttil.ns of 
patents. Exp�rts to lest motors and :H1l01l1Obilcs. ( '[lp"rlllllit�t's to 
1II\'enIOrg to present properly their propOSitlOlls to COIII.:o:rlIS Willing 
to cOllsidt'r :Uld to undert:lke the S:l1lle. 

P U n.CIIASE!'>i. :-AII meritorious patents, lkt!nso:s !w.1 in\'o:lllionli relating to motor-cycles, motors, go:ars, automobiles :lnti lllt'ir parts. 
F_ B. HYDE, Secretary. 2, "' llllum 81., �ew Y ork. 

1·;";"�:;lG·aDNrRnJr,�,fL • Hd'''' ' �* ' , '''- ' � It" � 'IV r I��� Qo ,,;-,J;':: ... ,..... 
10'1'2. N.CANAL ST, """ . ..... .... C.H.BlSIY6COCHICAC.O I LL.US-a, 

CHARTER Gasol ine Engi ne 

USED ��Y 
A����i . FOR ANY P U R POSE 

Stationnries. Portables, 
EngJ.u,eil and Pumps. 
19'"' State your Power Needs. 

AWARDS TO THE [gemington 
Typewriter 

THE DIPLOMA OF THE 

GRAND PRIX 

{or superior excellence. This is the 
third I nternational Exposition held 
in Paris at which the Remington 
has taken the highest award. 

1878 Gold Medal 
1889 Gold Medal 
1900 Grand Prix 

WYCKOFF, SEAMANS « BENEDICT 
327 Broadway, New York. ----

� ...... �� .................•• 
: Weigbs U niversal Bevel : 
: 6 oz. Protractor. : 
� be 8Iipp�J

a
b'!,�� !�d 1?��lh '1'�il · • l leneth or turned at any unale around : � "" the c·jrcle. One side or the tool is flat . .... 

.... P • )'::1 ar CatalO(Jue of IN.11o 1'00�, "·ee. .... � rice i.\ THE L. S. STARRETT CO • •  � $1i.00 Box 13, Athol, illass., U. S. A • •  •••••••••••••••••••••••••••• 

���I�N���ijnN " M�r�RtTn' l ��. 
THE STANDARD AUTO M O B I L E  

MOTOR O F  T H E  W O RLD.  
OVER 20,000 IN AC'l'UAL USE. 

Don't experi
m e n t - P u r 
chase a DeDion 
anti make youI' 
l\-lotor V ellicle 
a success. 
Mutors. motor 

supplies and 
ha t t e r i e s  in 
:stock. 
\Ve also man

ufacturp. 
Tl'icycleiJ, 

$ ( itutifi( jtUtrinul. 
Tool Topics Tersely Treated. 

There is a no book in the world devoted exclusively to the description and illus
tration of tools for all trades except the thoroughly up-to-date and improved 
edition of 

MONTGOMERY & CO'.S TOOL CATALOGUE. 
It is a handy book of ready information about every known tool and has a copious 
index for reference. Pocket size. Sent free by mail for 25 cents. 

MONTGOMERY « CO., 1 05 FULTON STREET, NEW YORK CITY. 

E.astrnan Kod ak Co.'s 
B R O W N I L  
C A M E R A S  $ 1 � 

Make pictures 27: x 2� inches. Load In Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 
Operated by Any School Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 
Brownie Camera, for 2a x 2� pld.ures, • .. .. ,1.00 
TraDSp:lrt'nt-FUm Car1rhlgf', 6 exposures, 2}( x 2}{, .. .15 
BrOl\'nle Developing nnd I'rlntlng Outfit, .75 

Ask your dealer or 7urite us for a BrO'Wnie Camera Club 
Co"slituli()", $500.00 in Kodak prizes t() the members. 

;?) EASTMAN KODAK CO • • 
Rochester. N. Y. 

Dain ty Watches  
I n  colored enamels 
to match dress 
effects. 

Send for our "Blue Book"-free. 
T H E  N EW ENGLAND WATCH Co. 

3 7 Maiden Lane 
. 1 49 State Street 

New York Chicago 

BLUESTONE 
HIGH PRESSURE PACKING 
FOI' St ClUII, 
Hot. 01' (Jold 
WILle)' and 
Ail'. 
Pucks equal
ly well for all. 

There is Tto 
packing' mude 
that will lust 
as lon� or 
withstand as 
well tbe ac
tion of steam 
beat. 
G ulla Percha & Rubber Mfg. Co .. 1 3 0 Duane St., N.  Y .  

THE BICYCLE : ITS IN:FLUENCE IN 
Health and Disease.-Sy G. M. Hammond. :\1.0. A valuable and interesting paper in wbicb tbe �ubject is ex
hamstiveiy treated from tbe following �tandpoints : 1. 
'l'bp u�� n'f the cycle by persons in health. 2. rt'he use of 

I the cycle by persons disea�ed. Contained in SCI

.

l-: l\'TU' I C 
AM F;HICA:-J SUPPLEME�T. No. I n n 2 .  Price 10 cents. 
To be had at this office and froll) all newsdeaJer�. 

Die Finishing 
Made Easy. 

Our DIE-SINKER'S ENGINE solves the difficulties 

of fi nishing intricate dies. The tools can 

be carried to almost any corner and 

worked on any ki nd of surface. 

Distortions from the hardening process read i l y  and inexpensively 

removed. 

correctE:Cl . 

·Wrink les i n  drop-forging dies from drawing, quickly 

The S. S. White Dental Manufacturing Company, 
Chestnut Street, cor. Twelfth, Philadelphia, Pa., U. S. A. 

New Yo rk, Boston, Chicago, Brooklyn, Atlanla, Rochester, Berl i n ,  Buenos Ayres, St. Petersb urg,  Toronto. 

BOYS can earn 
$ 1 , 0 0 0 . 0 0 

Srlld ten r:ents to,day for three 
mouths' trial dubsr:riptioll to the 

BOY 
best. 'loys' paper. Pure, illllpir· 

Departments: Stories, Suc, 
cessful Boys, Business Talks. Money 
!'I1aking, Books, HOllie, Church, 
School. Oftice, Store, raclorY,f'arm, 
Journalism, Printing, Photography, 
Stamps, Coins, Curios, Orator and 
Debater, Science, Travel, Puzzles 
and others. 32 pages beautifully 
ill ust rated. 

$1001) In fash Prizes and a 
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Trial 3 months' suh. for JOc. 

SPRAGUE PUB. CO . .  
180Majf>!iotie IIIdg., Hetrult, lnleh. 

SEN�ITIVE LABOR ATO�.y BALANCE. 
By N. Monroe 80pkins. 'l'bi� " built-up /1 labora.tory 
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n
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by any amateur skilled in the use of tools, m.d it will 
work as well as iL $125 ba.lance. 'l'be article is aCCOIDpanieo by detailed working dl'llwings showing variulls 
stages of t he work. This article is contained in Scn-;N
'l'U'1C A:'ITEltICAN SUPPLE:'IIES'l', No. 1 J  84-. Price 10 
cents. For sale by I\LUX� & Co., 361 Broadway, New 
York City, ur any bookseller or neWsd_e_"_le_r_. ____ _ 

" The Reeves " 
V arfable Speed 

Countershaft 
for securing any speed witbout 
cbangp of belt or loss of time. Es
pecially adapted for all kinds of I I'on-
;p::�� J�t,����

n
:{i'l rs, JJ��lpe::;�t�

l
t��; 

Cement Machinery, Experimental 
Macuinery-in fact nil kinds of ma
cbinery requiring a chuDg'e of speed. 
��!�� i�t;��{

e
c��c��a��o���e�.

better 

a:r Se·n.d .for 1t.anclsom.el11 illust1'll.ted 
cataloGue " S. A. 'I free. 

R E EV E S  P U L L E Y  CO. 
COLUMBUS.  I N D  .. U ,  S .  A. 

S I All vnrietles a.t lowest prIces. Rest lL'1.Hroild 
lJ:g\�

n
�s���fO�rt?�·le��

o
i��CI��\\�C'H' S�\��' ca OS Sewing l'lacbines, Bicycle., '1'ouls. efc. �av" 

.Money. Lists Free. CHICAGO :;t:A LE CO .. Cbica.llo. I l l ,  

COMBI NATION TOOL;  Eckhard StationaryGasol ine 
VI��A���Litc . . :::."tfi!L�"9 6 Marine Engines 
bIllatIOD '1'ooI5. �� 2 H. P., $11i0 

Also other Com- -;��-�� 
Send tor C'iJrcu- L'n _ 4 21i0 

lar S. A. � - - 8 41i0 

TH E BROAD BROOKS TOOL COMPANY, Batavia, N. Y. Costs 9 cents per day per Horse 

SURVEYORS , • 

Power to run, 
Simplest in construction and 

easiest to operate. 

QII"���ies, ��tl�i.g£l��c;';!..rt�'!g
r
Cf�'(f��l�:t,I���:e���

s
"�a��� ECKHARD GASO L I N E  MOTOR CO.,  B R I GHTON, N. Y .  

" IUotor-
ettes." pA T E N T  N O V E L  T I  E S  *lIE�l

c
im�il�.

us
Fi���n"y����,Ye:���·ien�.

E
J'A

A
A�� GENER.AL FACTORY .AND 01l�li'LCES : V ANCE FEE. 'l'here is a constant demand on us for meritorious novelties. Corrpspondents in n]l .f0I'�ilZll 

CHURCH LANE & 37th ST.. BROOKLYN·NEW YORK. countries. INVEN'l'ORS' MERCANTILl: BUREAU, 320 Broadway, New \ ork, 

SEPTEMBER I ,  1 900. 

possess accuracy and endurance 
under a l l  condi tions and in all 
degrees of temperature. 

F u l l  R u by J eweled. 
Sold by jewelers everywhere. 

An Elgin 'Vatch always has the 
word ""£I.:lu" engraved on the 
works-fully guaranteed. 

Send for free booklet. 

Ghomistry of Manufacturin[. 
Experimental Investigation of Technical Problems. 

Research \Vork for Manufacturers. lmprovement and 
Invention of Processes and Products. Utilization of 
\Vastes and Unapplied Substances. Reduction of Man
ufacturing CostlS. 'resting. Perfectillg. Introducing 
and DispOSing of Processes and Products. 

PETER T. AUSTEN,  52 Beaver Street, New York.  

M AC H I  N E S FO R R O L L I N C  

SC R E W 
T H R E A D S .  

Any size up t o  1" diameter, 3" 
long. F:: 1U1' sizes of maChines, 

ar Saul jO'1' Ci1·cula·rs. 

BLAKE & JOHNSON, 
P. o .  Box 7. Waterb u ry. Conn. 

Patent Carrying Track 

OVERH EAD 
TRAMWAY 

for Mills. �oulldrje!:i, Machme Shops, or �rl;lr£>lo!ttl(1i.se. 8Pllri fl'>.)' J�{").w_ 
The Coburn Trolley Track Mfg. Co. ,  

• • •  H O I . ,'(l I { E, ill A')",,-�·_'_'_' _____ _ 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-1'b'e utilization of 110  volt 
electric circuits for small furnace WOI·k. By N. �tonrne 
Hopkins. rl'bis valuable article is accompanied by de
tailed working drAWings on a large �cale, alld the fur
nace can be made by any amateur wbo is versed ill the 
use of tools. rl'his article is contained in S('lENTH'IC 

���E����Ab� �l�l�L�� �'����'�fir£'I'Ja��;y, S�
'
�

e
y ��k

c
�yt;: 

or by any bookseller or new8dealer 

Experimental ScienC8 
By GEORGE M. HOPKINS. 

20th Edition Revised and Enlarged. 

9 1 4  Pages, 820 Illustrations. 
Price $ 4 . 0 0  in cloth: $ 5 . 0 0  in half morocco, postpaid 

'l'1:J I S  is a book full of 
interest and value 101' 
'l'eacbers, S t u  d e 11 t s, 
and other� who desire 
to impart or obtain a 
practical knowlectge of 
Physics. 1 bis �lJlendi(1 
work gives youn;..:- and 
old something worthy 
of thougbt. It has ill� 
ftuenced thousands of 
men in the choice of a 
career. It will give any
one, young or olrl, in
formation that will en
nble him to compre
hend tbe great im
provements of the day. 
It furni�bes . sugges
tions for boul's of in
structive recreation. 

Send for large I l I n su.'atcd Circular 
and ·collll,let e Table of Contents. 

M U N N  & C O . ,  PU B L I S H E R S ,  

Office o f  t h e  SCIENTIFIC AMER ICAN, 

3 6 1  B R OA D W A Y , N E W  YOR K. 

JESSOP'S ST E E LTHB\�\RY 
fOR TOOLS. S AW S  E TC. W!!! .JESSOP 6. SONS t:g 91 JOHN ST. NtW YORK 


