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THE SMITHSONIAN EXH I B ITS FOR THE 
ST. LOUIS EXPOSITION.* 

By RANDOLPH I. GEARE. 

OUT of the $800,000 which Congress appropriated 

tory, and the Bureau of I nternational Exchanges. 
Congress also gave $450,000 toward the erection of 

the government building, 'and it is  noteworthy that the 
largest share of floor space has been assigned to the 
Smithsonian Institution by the Board of Management. 

The exhibit of the Smithsonian Institution itself will 
include memorials of its founder, James Smithson; 
portraits of the secretaries and the chancellors ; and full 
sets of the publications of the Institution, as well as 
objects and books which indicate how the Smithson fund 

for the preparation 
and installation of 
exhibits by the sev­
e r a I departments 
and bureaus of the 
government at the 
Louisiana Purchase 
Exposition, the sum 
of $110,000 was al­
lotted to the Smith­
sonian Institution 
for the preparation 
of its exhibit and 
those of the bur­
eaus under its 
charge ; n arne I y 
the National Mu­
seum, the Bureau 
of American Ethno­
logy, the Zoological 
Park, the Astro­
Physical Observa-

* Specially prepared for 
the SCIENTIFIC AMERICAN 
SUPPLEMENT, 

FRAME ON WHICH THE SKIN OF A POLAR BEAR IS 

TO BE l\IOUNTED. 

CAST AND ORIGINAL 01<' BE AR MOTHER. 

Original carved in slate by a Haid. IndIan. 

'I'HE CHILDRRN'S ROOM. BUILDJNG UP CAST 01<' SULPHUR BO'!'1.'OM WHALE. 

CAS'i' OF THE GOVERNOR
'
S PALACK IN 'i'HE RUINED CITY OF UXMAL, YUCATAN. 

The palace is bnilt or limestone and is 320 reet long, 40 reet wide, and 28 reet high. 
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has been and is be­
ing expended in 
promoting scientif­
ic research. 

The exhibit of 
the Department of 
A n t  h r 0 p o l  ogy, 
under the manage­
ment of Mr. Will­
iam H. Holmes, 
will be of peculiar 
interest, as i l lus· 
trating the achieve· 
ments of the native 
American peoples 
in the field of 
e s t  h e t i c  s. The 
more cul tured Am· 
erican n a t  i o n  s , 
according to Mr. 
Holmes, had made 
more progress to­
ward civilization 
than is generally 
supposed, and the 
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arts of taste had received a surprising amount of at­
tention. Indeed, it is doubtful if any other race at 
an equal stage of progress toward a higher level of 
civilization was so fully imbued with the art·sense 
and with the impulse to model, to carve, and to paint; 
and, so far as they had gone, their development was 
in the main in accord with the standards of good taste 
accepted by the civilized nations. The art of archi­
tecture had made remarkable progress, and in Mexico, 
Central America, and Peru striking examples of stone 
structures. temples, palaces, and tombs still remain to 
surprise and delight the visitor. These buildings 
probably represent the highest achievements of the race 
in the arts, and this exhibit will include models of 
many of the prominent temples and palaces, which 
represent distinct architectural styles. and will stand 
as types of the architecture of the more cultured native 
tribes. They are reproduced complete in every detail, 
the over·door pieces embodying statuary, ornaments, 
and glyphs being especially complex in character. In 
addition to the models, the architectural series will 
comprise numerous photographs and drawings, and the 
whole will constitute a more complete demonstration 
of native American architecture than has ever before 
been prepared for public exhibition. 

The other arts of the natives will, in general, be 
treated in lil{e manner, but the illustrations will consist 
not so much of reproduction as of the objects them· 
selves. In this branch the modern tribes also will be 
in a measure represented, since the carving of the 
tribes of the northwest coast takes a high rank among 
the art IHO(hlcts of the tribes ancient and modern. In 
ceramics also a sr�Ies of originals will be selected, to 
convey a definite notion of the remarkable work of the 
natives in the plastic art, the material being drawn 
from the tribes of the Southwest, ancient and modern, 
and from the ancient peoples of Mexico, Central and 
South America. 

The textile art had reached a marvelous degree of 
perfection among the more cultured tribes, Peru espeCi­
ally excelling; and specimens of the fabrics of the Incas 
and of the feather work of the Mexicans, as well as of 

from which an idea of its size can be gained. As it 
will not be "put together" till the several parts reach 
St. Louis, it is impossible to show the whole whale 
here. 

Some of the other rarer forms of mammals, too, are 
not yet completed. One of the illustrations shows the 
manikin of a Polar bear, covered with netting and 
ready for a coating of papier·macht', after which the 
skin is fastened on. It is thought that this may be of 
interest, as most people have a very vague idea as to 
how these lifelike objects are "made up." The Mam­
mal department will also exhibit specimens of large 
game from various remote regions of the world. 

A special effort is being made to produce an attn,r�­
ive series of the game birds of America, the beautiful 
birds of paradise, the gorgeous pheasants, and some of 
the larger wild birds, such as the vultures, ostriches, 
cassowaries, etc. 

Taxidermists have alwa"s found it extremely diffi­
cult to make satisfactory reproductions of fishes, but 
it is believed that the specimens now being prepared 
for this exposition will prove to be of unusual interest. 
The denizens of the abyssal depths have been c!lO-"m 
as the special theme for this exhibit, and they will be 
represented by enlarged models. Among them are 
some of the most strange and grotesque forms of life 
imaginable. Models of large sharks and other huge 
fishes will also be exhibited. 

There are probably no animall'l which inspire the be­
holder with a more real sense of revulsion and disgust 
than some of the large� kinds of reptiles. A number 
of these will be shown, such as the python from the 
Philippine Islands, the :";outh American anaconda, the 
deadly cobra, whose victims in India are numbered 
annually by many thousands, the peculiar flat-tailed 
sea-snakes of the Indian Ocean and the waters around 
the Philippine Islands, where these huge poisonous 
snakes are said to be present in swarms, the African 
viper, and many others. 

In direct contrast are the butterflies, which will 
form one of the most beautiful features of the entire 
display. A list of them would be tedious, but it is 

CAST OJ<' 'l'HE RUINRD TE)IPLF. OF XOCHICALCO IX THE 
STATE O�' l\IORELOS. 
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the better modern products of various tribes, will be 
brought together. 

Examples of the graphic arts and of the glyphic man­
uscripts will form a fifth section for the exhibit. These 
will serve to convey an idea of the progress of the 
Indian tribes in these directions. 

Efforts are also being made to prepare an exhibit 
of originals and casts illustrating the development of 
Sculptural art among the several classical and oriental 
peoples in 'various epochs. Among the most interest­
ing objects included in this plan are the earliest Asiatic 
relief in the form of a �frcular altar from Mesopo­
tamia; the famous "Dying Lioness" from Assyria; the 
celebrated statue from Baalbek, representing a seated 
female divinity; illustrations of architectural sculp­
ture recently brought from Northern and Central 
Syria; casts of the statues lately taken from the sea 
near Antil(ythera; a cast of the world-renowned sarco­
phagus, supposed to be that of Alexander the Great, 
in the Imperial Ottoman Museum in Constantinople; 
besides specimens of Roman sculpture, such as the 
arch of Trajan in Beneventum; and several casts il­
lustrating the Mithraic cult in the Roman Empire 
during the early centuries of the Christian era. 

The zoological exhibits are being prepared under the 
supervision of Dr. Fredetick W. True. Very few peo­
ple have seen a sulphur-bottom whale, or have any 
idea of the enormous size which these animals attain. 
A very large one-one of the largest monsters ever 
captured in Atlantic waters-was obtained during the 
past" summer, through the courteous assistance of the 
Cabot Steam Whaling Company, for the express pur­
pose of showing the American people what these whales 
look like. Its length from the tip of the flukes to the 
top of the lower jaw is seventy-nine feet. Its skull is 
alone about nineteen feet long and nine feet three 
ir:ches wide across the orbits. The approximate weight 
of a whale of this size is not far from sixty-three tons! 
This species of whale is the largest of all living 
creatures. 

A picture showins the process of building up the 
cast of the body of this �i�antic creature is here shown, 

certain that the' largest and most brilliant kinds seen 
in the tropical regions of America and the Old World 
will be represented. 

Last, but by no means least, among the exhibits 
of the Biological Department will be a faithful repro­
duction of the now famous "Children's Room" in the 
old.Smithsonian building, which was established and 
prepared under the personal direction of the secretary, 
Mr. S. P. Langley. The room itself will be repre­
sented as to sir-e and shape, and the cases will be of 
the same careful form of construction, being such as 
even the tiniest tot can see into. The objects to be ex­
hibited include cages of living birds and aquaria with 
beautiful fishes, the "largest and smallest birds of 
prey," represented by the great condor of the Andes, 
the bald eagle, and, by way of contrast, a sparrow­
hawk. Next a numerous display of "curious birds." 
which Nature has provided with aprons, crowns. armor, 
veils, etc., as though dressed up for a masquerade ball. 
Bright-colored birds are represented by the parakeets, 
the rose cockatoo of Australia, the crimson-wingeel 
lory, etc. A very interesting exhibit in this room il­
lustrates the almost magic power which some animals 
possess of imitating their surroundings, and thus 
shielding themselves from their enemies. 

In the Departo.ent of Geology one of the most re­
markable objects is a complete restoration of the huge 
extinct reptile known as the "stegosaur," about twenty­
five feet long. It somewhat resembles an enormous 
horned toad, with a double row of large flat spines 
along the tail. By its side will be exhibited the singu­
lar three-horned fossil creature called "triceratops." 
To prevent this animal being confounded with the 
mastodon, a skeleton of the latter will be exhibited, 
and alongside of that, for the purposes of comparison, 
the'skeleton of an elephant. 

Another interesting exhibit will consist of a care­
fully-selected selection of meteorites. and casts of the 
Greenland meteorite secured by Lieut. Peary, and the 
"Bacubirito," or Sinaloa meteorite, found in the north­
western part of Mexico. Credit for the rediscovery of 
the latter meteorite is due to Prof. Henry A. Ward, of 

Rochester, N. Y. Theile meteorite!; are believed to be 
two of the largest objects that ever visited our earth 
from unknown worlds. 

A series of the most brilliant minerals from all parts 
of the world will be ricnly installed, supplemented by 
eollections showing variou� form!; of silica and of car­
bonate of calcium. The ohjelt of such exhibits be­
comes evident when it is remembered that quartz, 
agates, and a large variety of other beautiful stones, 
are nothing more than different forms of silica. The 
carbonates of calcium are prominent for their exqUisite 
colors. Fossil tree trunks from the petrified forests 
of. Arizona and Montana, and great agatized tree-ferns, 
which flourished in the vegetation of bygone ages, 
will be of special interest to all who are given to specu­
lating as to what our continent looked like some mil­
lions of years ago. 

IWIlLI I' OF .1 �I EIlILI X ETII XOLOr;y. 
The exhibit of this bureau, under the charge of Mr. 

William H. Holmes, is intended to illustrate the re­
sults of its researches, an!1 at the same time to teach 
some interesting lessons regardipg the early stages of 
the evolution of art. The special subject chosen is the 
symbolism of the tribes which al'e now being stUdied, 
as expressed in their art. The explorations carried on 
by Dr. J. Walter Fewkes in Porto Rico and other isl­
ands of the West Indies will be represented by a series 
of interesting objects collected by him, and so arranged 
as to convey a definite and full idea of the symbolism 
embodied in the sculpture. plastic art, and carving in 
shell, bone. and wood of the native tribes. Where 
intricate devices or designs occur. they will be so 
drawn out and related to one another as to show the 
changes of form that result from differences in the 
materials employed, in the shaves of the objects decor­
ated, and in the conceptions and methods of the differ­
ent tribes or districts. The work of the bureau in 
Indian Territory and Ol\lahoma will be represented by 
a series of shields, tipi models, paintings on skin, etc .. 
intended to illustrate the peculiar heraldic systems 
of the Plains Indians, and their method of embodying 
the various symbols and devi<'es in the native art. The 
work in the Pueblo country and among the tribes of 
the northwest coast will he illustrated hy a series of 
objects aml representations of paintings amI drawings 
expressive of the symbolic art of the variou!; peoples, 
as developed in their architeeture. painting, sculpture, 
weaving, and other arts. 

The National Zoological Park will probably confine 
its exhibit to the erection of a huge cage for living 
birds. It will be about two hundred feet long by one 
hundred feet in width. In it will be seen a thousand 
or more birds of North America and from the tropics, 
chosen for the brilliancy of their colors, the sweetness 
of their song. or for some peculiarity of form. Noth­
ing of the l\ind has ever been attempted before in. con­
nection with previous expositions. and this departure 
is expected to meet with general approbation. 

The operations of the Astrophysical Observatory, 
while difficult to illustrate in a popular way, will be 
explained in as graphic a manner as possible. The 
bolometer, an instrument invented by the secretary 
of the Institution, Mr. S. P. Langley, will be repre­
sented by an enlarged model. This is a kind of elec­
trical thermometer c,apable of detecting variations of 
1·1,000,000 of a degree. The instrument will be so ar· 
ranged that a person will be able to see for himself 
that by holding his hand near it, the indicator will be 
affected, although of course only to a very slight ex­
tent. A large chart of the solar spectrum will be 
shown, and especially that part .known as the "infra­
red," upon which a great deal of work has already been 
accomplished in this observatory. 

The Bureau of International Exchanges will show 
charts and other objects explanatory of the useful work 
that it .accomplishes in connection with the distribution 
of seientiflc publications throughout the world. 

. 

The curators, preparators, and others charged with 
the preparation of the exhibits are bending their ener­
gies to the work, and there is every reason to believe 
that when the exposition opens its doors the public 
will find installed for their edification and pleasure 
in the government building, a series of collections 
which for intelligence of conception and perfection of 
finish have not been equaled in any of. the numerous 
expositions in which the Smithsonian Institution has 
taken part. 

A NEW THEORY OF RADIO-ACTIVITY. 
To the Editor of the S(,JF:XTlFH' A:I!F:R1CAX: 

It is probable that no scientific discovery has ever 
so aroused curiosity and wonder as have the radio­
active substances, especially radium. 

Here is a body which is said to be capable of main­
taining its temperature about 2% deg. F. above sur­
rounding bodies indefinitely; a body which it is claimed 
emits light and evolves sufficient heat to melt its own 
weight of ice every hour, and all without undergoing 
any change or suffering any diminution of substance, 
and without any visible or hitherto knowable source 
from which that energy is derived. 

Soon after the discovery of radium, its <'iscoverer, 
Madame Curie, attempted to find the source of this 
energy. Basing her reasoning on the fundamental law 
of physics which has been established upon the demon· 
strations of the most reliable human experience, that 
force, like matter. can neither be created nor destroyed, 
she knew, of course, that the energy evolved by 
radium. if it had its source. in the radium itself, could 
only be maintained at the expense of the body in some 
way. She soon found that the radium underwent no 
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ehange. dther in ('jIara('ter or in weight. She then 

Imew that the energy lllust be derived from some ex­
tprnal Houree. Bllt the theory that radium owed its 

yisible effeds to its capacity for altering ether vilJra­
tions also appeared untenahle, because the ra(lillm rays 

differed widely from light an(1 heat rays and all other 

rays with which science had heen acquainted, it was 
found that radium ra�'s cOllld not Iw refleded. de­

fI('('te(l, or foenspe!. It was eliseoyered also that the 
r"dinm rays haye the peculiar property of rliseharging 

plp('(rieall�'-('hargpd bodies, an(1 that they possess a 

w '( 'nliarly high penetrating power, passing through al­

most any sllbsta!l('p. This strange body seenw(1 to (Iefy 

amI mo('k all human dbcprnment and understan(iing . 
;\[any ha ve ael\'ance(1 the opinion that ra(li nm wi II 

rf'qllire a ('ompletp rr'\'ision aIHI reversal of all hitherto 

accevte(1 laws of ph�'sics and the ( 'onservation of energy 

-that radium has proven wrong all our estahlished 
ieieas of forc(', 

One experimenter ascertained that the loss to the 
raelium itself, in the emission of hpat, is so infinitesi­

mally small that eV(';l if it does los(' any substance at 

all, it wonld last long cnongh for a POUlHl to melt 
· seyeral cuhic miI Ps of ice. 

Others fignred out that radium must have store(l up 
with il'l itself energy mill ions of ti mes as gr('at as 
that stored in nitroglycerin. and ac('ounterl for this 
well-nigh infinite' forcp hy the assumption that the 
moiecnlar stnH' ture of mattcr holds in a latpnt condi­
tion this astounding quantity of energy. In other 
worrls. that molpcules are (,lldothermi(', that in their 
formation in past time all I his pn('rgy waH absorberl, 
anel that raelium has a property of hreaking itself up 

ill to its infinitely small original partkles, with the 

Silll1lltanpolls liberation of t1lP store(1 energy, But this 
theory is untenable b('('ause it is so unreasonable; lJ('­
cause it is so absunl aH to be assuredly impossible, all 

of which iH obvious to the scient ifie mimI. 
Some two anel a half yean; ago, I wrote an article 

for the Electril'al Age, in whi('h I discusHed the sub­
j(d of radio-activity, and undertook to account for its 
luminous an(1 IlPat-giving ('ffed hy aHHuming that 
nlClium has the property of opa('ity to ultra-violet light 
rays, and that these high etheric vibrations, impinging 
upon a raelio-active substance, are slowed down to 
vibrations of lower pitch, some corresponding with 
visible light an(l others with heat, in the same man­
ner that an opaque boely, like a pie('e of smoked glass. 
will get hot in the elirect sunlight hy slowing down 
the highcr light rays to the lower ])itch which we 
sense as heat. In this way I attempt('d to account for 
the luminosity of the phosphorescent or light-giving 
organs 'of eleep-sea animals whiC'h are lmown to possess 
them, I.believe the higher rays capahle of penetrating 
to. t he ocean (leeps from whil'h or(linary light is barrecl 
1>,' the mass of intervening water. At this time I dirl 
!lot know of the theories and experimentH of Madame 
Curie in her attem])ts to solve the mystery of radio­
'l<'l ivity, 

Sev('ral months ago·, and about two years after the 
appearan('e of mY"'attic-le in the Electrical Age above 
lllPntione(l, Lonl Kelvin. in a paper which he rea(1 
hpfore the s('iel.ee hran('h of the British Association, 
p]'('sented the same theory that I had presented, using 
Jl('arly i(lentieal illustrations; one, for example, the 
ol,aque bo(ly exposed to sunlight, 

Now, it is the ohject of this article to present what 
tile writer believes to be an entirely new theory, not 

only of ra(lio-activity, but of another sort of aetivity 
as well, utllize(l by chemists in producing certain 
<'flemical reactions, This new theory of radio-activity, 

to my knowledge, has never before been presented, 
Some time 'ago, I discussed the subject of radio­

activity with :\11', Francis 1. du Pont, of Wilmington, 

])('1., a noted innmtor an(l expert ]lractical chemist, 

This subj('ct has always been of intense intereHt to 

him, and it is to him that we are indebted for the new 
theory of radio"adivity here presented. It is his 
opinion that radio-aC'tive substances are catalytic 
agents; that radium is a very ]lowerful catalytic 
agent; that radio-activity is a form of catalysis, an(l 

that the action whi('h ra(lium has upon surrounding 
bodies is due to this ('a use, 

What is a catalytic agent'? It is a hody which, by 

its mere PI esenee, accelcrates chemical reaetions or 

causes chemieal rea(,tions to tal,e ]llace within other 
ho(lies ,\-hh'h would not read upon each other, or 

would react very slowly, except [or its presence. 
Let me give a very simple illustration. In the 

manufacture of sulphuric anhy(lrir!. sulphurous acid 
gas, SO" is mixe(l with oxygen or air and passed over 

]llatinum sponge, The SO, is incapahle of combining 

,\-ith the oxygen of the air until hl'Ought in conta('t 

with the platinum, but on the instant of coming in 

contact with or into the sphere of influence of the 

]llatinum. the radical SO, comhines with th(' oxygen of 

the ail'; that is to say, the radical SO, takes on an­
other molecule of oxygC'n, forming SO", The platinum 

is whollY' unchanged. It undergoes no loss to amount 

to anything, It plays absolutely no chemical part in 

reaction. It merely acts as th(' pri('st to marry the 

radical SO, to another molecule of ox�'g·('n. How docs 

it do this? No explanation has IH'rctofore heen given 
which can accoun t for this myst('rious act ion . 

After receiving the key to the explanation of radio­

activity from 1\11'. du Pont, it occu1'l'('rl to me that by 

�'e\'ersing the onler. rarlio-activity might he used as a 
],ey to the solution of the prohlem of catalytic action. 

It is well Imown that rarlium has the peculiar effect 
of discharging electrically-charged hOdies, Riecke, pro­
feRsor of physics at ('Wttingen Pniversity, regards 
atoms as electrieally-('harg('d hoeli('s, 

Now it is prolJalJle that molecules and atoms are 

el('('(rically-('harged ilodies. I hat lil,e ponderahle hodi!'s 

they havc their charges of positin' and of negativc elee­
tricity, It is conceivable that the radical SO, eannot 
combine with the ad(litional atom of oxygcn, owing to 
negath'e ele('trieity, whh'h hol(is th(,1lI apart , until they 
come in contact with 01' come within the intlucn('(' of 

the platinum. which, a('ting like radiulll, discharges the 

negative eledrkity and allows them to unite, 
Is it not llrohable that the Effe('ts of rarlium Ullon 

animal tissues may be due to tilt' diseharging of nega­
tive eleetricity, whieh holds ('ertain molecules from 

uniting with other molecules, thereby bringing about 

chemical reactions which, ullder normal condition, are 
impossible of being effected? 

As we look at a small particle of hromicle of radium 

in a spintharis('ope, the emanations do not resemlJle 

light rays thrown off from a luminous hody, Th('r(' is 

a dodging ahout an(l an irregular viilratory movement 
ot brilliant particles. In other words, it is something 

lil,e a meteoric shower. [t is something like a lot of 
miniature bomhsh('lls pxploding, It is an effect similar 
to that frequently produced hy fireworl,s. This is 

,vhat has led to the cOIlC'lusion by many that radium 

is continually sending off luminous part icles from its 
own suhstance. 

How does this new discovery of catalytic a('tion serve 
to throw light upon the strange ]lhenomena? Let me 
explain, We are all familiar with the theory of the 
thunrlerstorm. Small aqueous vesic-Ies forming the 

clouds, eaeh "esic-le ('harged with a small amount of 
('lc('tricity, unite with one another, forming largpr 

vesir-Ies, These vesicles I)('ing sphpric-al in form, the 

larger vesicles contain a Hmaller amount of surface in 
proportion to their mass than tlH'Y did when divided 
into smaller vesicles or part icles. an(l consequently 
the elee! ri('al tension upon the surfa('e he('omes greater 
and greater as the vesicles grow into (lrops of water, 

and it is the uniting into one great electrieal s]mrk 

of an infinite number of small electric-al sparks passing 

from drop to drop that prodllces the lightning flash 
and the clap of thunder. 

Radium, acting upon th(' atmosphcre in contact with 

it, or in its imme(liate vicinit�'. elischarging the elec­
tricity from certain molecules to ('ertain ot her mole­
cules, produces miniature reactions, Possibly it is 
these miniature ('lef'lrical (lise-harges that make the 
light. They are miniature flashes of lightning, and 
had we ears so acute as to distinguish sounds in­
finitely small, we should  he able to hear the infinitely 
little claps of thunder, 

The appearance of a piece of radium bromide in the 
spinthariscope is certainly analogous to heat lightning, 
I t 1001,s Iil,e a miniature display of heat lightning. 

The pro(1uction of helium from radium ;\[1', du Pont 
hcolieves to he (lue not to the conversion of any portion 

of t he radium into hel ium. bllt to the produetion of 

helium from the atmosphere or 'other medium by the 
catalytic action of the radium,' According to this view, 
the energy does not comp from the radium, hut exists 

ill the atmos]lhere as potential enel'gy, and is merely 
allowed hy. the radium to hecome Idnetic energy, in 

precisely the same manner that' in an atmosphere of 

SO, and oxygen at eerta'in temperatures, platinum will 
allow the potential energy containerl therein to become 

]dnetic, prod ueing heat and a ehem ical change, 
Possibly. radium, in addition to being a catalytic 

agent, may have an attractive or seledive power for 

certain elements, among whit'h may he helium, thereby 
enriching the atmosphere in its own immediate vicinity 

with a l arger ]lroportion-of helium than the atmosphere 
normally holds, It would be interesting to conduct a 

line of experiments with radium immersed in different 

atmospheres of varying density and different chemical 

constit ution, amI compare these results with similar 
tests of ra(lium in as nearly a perfect vacuum as pos­
sihle. Such experiments might throw some light upon 
the catalytic nature of radium, HeDHoN M.\XDl. 

891 Sterling Place, Brooklyn, N. Y. 

T H E  MOTOR TRUCK PROBLEM. 

To the Editor of S(,IE:\'TIFJ(' A�[EI:H'.\:\' SI·I'I'I.E�[t-::'T: 
"To be or not to be" is the problem of the vehicle 

for general street or road transportation of merchan­
dise in large bulk, without horses, The wide adop­

tion, fair satisfaction, and large interest secured by 

horseless pleasure vehieles has suggested a natural 
and suppose(lly easy step to their adaptation to the 
general hanrlling of merchandise, Many attempts are 

heing made. A small proportion reae-h the stage of 
aC'tual test on the streets, The problem is one of very 

general interest, and of vast importance to many bus i­
nefS men. Aside from the extravagant expectations of 
the total elimination of horse traction, the field is a 
vast an(l most attractive one. and the rewanl awaiting 
the really suC'cessful design is al luring enough to 
tempt many having more or less 1\1lowledge of the 
matter. Engine builders, hicycle lm ilders, expert de­
signers, speculators, and men of nearly all professions 
and occupations are apparently eager to secure these 
tempting prizes, 

Has it ever oC'C'urred to anyborly that among all 
these the real wagon ma1,er is conspicuous-by his ab­

sence? Among the mass of discussions an(l opinion in 
t he press, practically none is by, or of, the wagou 
maker-or rather. truel, huilder. If the�e 1)(' facts , is 

there significance therein? Is the truck builder so 

l?('king in enterprise and intelligenC'e as to let oppor­

t unity ImoC'l, vainly at his door, until fortunes are 

reaperl hy outsiders ?-or does he pereeive fallacies anr1 

difficulties to which the greenhorn is hlissfully ohliv­

ious? 

In tendering some views on the subject, I admit 

what(�\'er bias may reaEonably be suspeeted in {JIW who 
is of two generations of builders of horse-drawn vehi­
cles fol' handling merchandise, But the connection of 
fifty years of my family an (I name with this industry. 
vredudes stultifying myself, by other than fair and 

honest presentation of what the trnek builtl"r Hees 

II om his biast'd viewpoint. A;; all in this line are pre­
sumably biased, this does lIOt di�('redit any, and indee(1 

the several biased views may tlisdose the truth better 
than anyone of them ('ould impartially present it. 

The horsele:;s pleasure vehicle was an evolutioll 

from the bicycle, bicycle bui lders anrl bieyde faetories 
naturally taking up the new indu:;try as the 01(1 one 

de('lined, The hicycle was the best example of vehide 

strength anel endurance in proportion to its own 
weight. The i(lea:-; and t he met hods so successfully 

applied therein are indelibly reprorluced upon all auto­

mobiles, however variant tilPY may seem to the onli­
nary ob"erver. Perhaps for pleasure vehiele:; in g(,ll­

eral, this extension a11(1 transformation of bieycle con­
struetion is as good 01' better than any other. If so, 
it might naturally seem to most persons only another 
step to enlarge, strengthen, and evolute into a motor 
truck If the automobile and the motor trm'k are of 
the same genus, the plan is theol'et ically feasible. If 

of a different genus, however seemingly alike, it is 
impossible. 

The attempts so far ma(le seem to me to suggest the 
mule "without pri(le of anc('stry or hope of progeny." 
For pngine llllilders. inventors. and ('apitalists to de· 
VOtf� time, energy. sldl!. and mon"�' with only freal,,; 

in prospect seems a hootless quest-to the tru('I, 
I Juilder. 

The modern truc}; as scen in Greater New lori, is 
the result of many years' developnH'nt, There an' 

reasons for many thing's ahout it that are known to 
tru('k builders, and unknown to some otiwrs. The i(lea 
ti l at a motive force applied in any sort of way to any 

sort of vehi('le constitlltPs a satisfadory invention j,; 

fa l l aci ous-ahsunl . 

The horseless truck inllst m(,pt certain requirements, 
and vital points ('an not be ignored or s lurred, \\'Idl" 
\' (-h ie les defying or evading them m,l�- possibly ser\'(' 
for advertising purposes, or in limit ('el spheres, for 

general use success is ahsolutel�' an(1 forever impos­
sible on the lines of bicycl e  constrlH'tion, however tIll' 
vehie-le may be magni fied in size, 01' whatever devit'"s 
lllay be adopted to mask its natural limitations. 

Natural laws and pra('tical reqllirements \IIlller act­
ual physical and business conditions, seem to me to 

require t he meeting. fairly and sqnar"ly, of the follo',\-­
ing propositions, or the inventor ma�' as well "forev('r 
hol(l his peace," and save his mOl,('Y, Bl'ip/ly s;atf't1. 
an(l I think carrying their own reasons lJY obvious (Ie­
"uetion. these eSHentials are: 

First-The motive power mu�t he so applied that its 

operation shall not call for a sldll whkh in anothei' 
field would command a high salary, :'lIen will be (Iuly 
Hlu('ate(1 for reasonable demanrls, just as motormen 
\"ere. 

Secon(l-Rubber tires are an insupe rahle ohstacle. 
at present cost, For the tires alone, lasting scarcely a 

year under servi('e ('onditions, to "fIual in cost that of 

a ('omple te horse-drawn truck, is a monstrous handi­
cap, 

Third-Wheels must rlish, and the use of a (lishe(l 

wheel preeludes the us� of a revo l ving axle, This i3 

a vital fact and a fael self-pvidpnt to any pra(tic'al 
truck builder, Too much stress cannot be laid on thi:; 
feature, 

Fourth-Machinery mllst be ac( 'essible, For onli­

nary attention, a sId lied machinist and tedioils taking 
apart of engine and vehicle cannot be affonle(1. 

Fifth-Weight of vehicle must he within some rea· 
sonable proportion to freight load, 

Sixth-While the heavy nH'l'chan(lise motor truck 

will ordinarily move slowly, its wcight and momentulll 
will necessitate hrakes of quid" sure, and powerful 
action. 

Seventh-The vehicle must not be a freak conE truc­

tion, hllt reasonably conform to styles which shall 

best serve bllsiness con(litions an(l wants, substantia!!y 
as (loes the horse-drawn truck 

Eighth-It is velY clesirablf', if not essential, that 

the truck shall tUI'll within its own length. Backing' 
and filling to turn. or get into position, would be im­
l .ossible in many localities, 

Ninth-The pivotal point on which the decision for 

or against the motor trllck must turn is dollars, A low­
priced vehicle is not essential. ane! pnhaps hae! hetter 

1,0t he songht at any risk of missing strength and fit­

ness. But in one way 01' another, and in the long 

rlln, it must show the dollars earned or the dollars 

saveel. Vallle as an a(lvertisement is already gOlw 
with the novelty. It must he a profitable investment, 
hasee! on original cost, operation, an(l repairs, to he 
offset hy work performe(1. Large nsers of horses know 

with mllch greater exactitude than does any inventor 

the present cost of hall ling mprchandise, It is mere 
trifling to expect from them consideration of any vehi­
cle that merel�' moves itself withont horses, or carries 

a loae! ridiculously incommensurate to weight and cost 
of v('hicle, 

The prospect of attainment may seem to the well­
informed dietant an(l diffiC'nlt, hnt any one who saw 

at the Chicago World's Fair, the frealdsh designs in 

early locomotives, and ntter ignorance of railway trac­
tion possibilities, and eomparps tho,�e exhihits with 
the locomotives of to-rlay, shonl(l not be (lisC'onraged 

in an intelligent pnrsnit of the solntion of the problem 

of a motor vehicle for he'lvy met'('handise. To one or 

many seel,ers in this path ma�' ('onw ,l;-ratifying allel 
rich reward, with benefits to others at the same time. 
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One i m mense a(lvan tage the motor truck will have 
over the horse-d rawn t l' l [ ( ' I, is t hat t h e  latter i::;  prac­
tically li mited to what th ree ho r::;es, ha rnessed abrea::;t, 
can draw ; i :l p ractical u::;age, we find that the load w i l l  
n o t  average more than six t o  seven tons, and the dis­
tance traveled per day will not be over t wenty miles. 
Against this the motor truc k  will be l i mited,  as to 
weight, only t o  what can be borne hy the roadway, and 
in d istance covered,  only by s peed ordinances, but 
which,  in the judgment of the writer. can safely be put 
at forty miles per day. 

But the wil l-o'-the-wisp haunts the path, as many 
!JOW know to their cos t ,  and many others as yet i n  
blissful ignorance wil l  d iscover-at least so i t  seems 
to the truck builder, who (loes not yet see h i mself in 
prospect relegate(l to in nocuou::; desuetude along w i t h  
his  equine friends.  

The enthusiasm or credulity which begins by build­
ing or leasing a factory, setting up costly machinery, 
employing costly labor, su perintendents, experts ,  and 
company officers, tu develop an invention, in many 
ca.ses merely in an inven tor's head ; or something 
whose drawings themselves w o u l tl show a competent 
critic the hopelessness of the prospect ; the docile sub­
m i ssion to the guidance or a mechanical expert who 
will  develop anything you assign him to, spending 
anything you appropriate,  for any length of time the 
money l asts, with h i s  posit ive mlsurance of success 
ultimately ( barring the unheard-of contingency of the 
assurance giv ing out before the money does ) -al l  
these a r e  good ways to learn ( something o f )  the motor 
truck business. They can be repeated indefinitely w i t h  
no risk of failure-to spend t h e  money. They a r e  ab­
solutely secure as permanent investments. 

A lthough the fuel or power question is scarcely 
with i n  the scope of this article, I may add that I have 
watched w i t h  much interest, and some kindly and fa­
v o rable opport u nities afforded me to study the d i fferent 
ones, and am convinced that there is great a n d  h opeful 
opportunity for use and development of steam, elec­
tricity, or gasol ine.  While for the moment gasol ine 
seems to  be most readily adapted and satisfactory, it 
would be an und esirable limitation to the enormous 
poss ible development of the motor vehicle industry, 
were it the only source of power. Steam has certain 
advantages, and the vi!jections to it seem s urmount­
able.  With a l l  signs pointing to a phenomenal devel­
opment in the economical production of electricity 
from water powers and its successful  transmiss ion ami 
use in storage batteries, there seems great and reason­
able hope for t his ideal power. The development of 
kerosene, or of crude oil , or even of some new source 
of power, is not perhaps hopeless. At attempt to make 
an explosive gas by pa!"s ing air through a dry chemical 
was not whoJly without resu lts experimental ly.  

But on many grounds,  sanitary especially,  such sub­
stitution for the h orse w i l l  be in line with progress. 

W .  OSCAR SHADBOLT. 
Brooklyn, New York, March 1 0 ,  1 9 0 4 .  

R A D I UM.-I . *  

T H E  d iscovery of t h e  phenomena of radio-activity i s  
a result of the researches that, ever since the d i scovery 
of Roen tgen rays, have been making upon the photo­
graphic effec ts of phosphorescent and fluorescent sub­
stances. The knowledge of the properties of Roentgen 
rays, in fact, has in duced variou s  scientists to endeavor 
to ascertai n whether the property of emitting very 
penetrating rays is not intimately connected with 
phosphorescence. I n  1 8 9 6 , M.  H .  Becquerel ,  i n  study­
ing the rays emitted by phosphorescent bodies,  ob­
served that, among them, the s alts of urani u m  were 
the source of a special rad iation having c l ose ana­
logy with Roentgen and cathodic rays. As this emis­
sion of rays does not derive its energy ( apparently at 
least ) from the prev ious absorption of calorific,  lumin­
ous, ultra-violet,  cath odic ,  or Roentgen rays,  scientists 
were confronted by an absolutely new phenomenon, 
very different from that of phosph orescence and fl uores­
cence, s ince in these latter the material does not be­
have as a transformer of rays of short wave-lengths 
into rays of greater wave-lengths. Uranium and its 
meta l I i c  compounds have the property of emitting 
such rays spontaneously and continuously.  

These new rays act upon photographic plates, pro­
tected from the l ight ; they are capable of traversing 
all  sol i d ,  l iqu i d ,  and gaseous s ubstances, provided that 
their thickness be not too great ; and, in  traversing 
gases, they cause the latter to become conductors of 
electricity. 

In 1 8 9 8 ,  M .  Schmidt and Mme. Curie found, inde­
pendently,  that thoriu m was possessed of analogous 
properties. Mme. C urie gave the name o f  "radio-active 
substances" to such bodies as uranium and thorium, 
and of " Becquerel rays" to the rays that they emit 
spontaneously.  Resu ming the studies of M. Becquerel ,  
s h e  confirmed, in a d d i tion , t h e  hy potheSis proposed a 
few years previously by this  scientist.  viz . ,  that the 
radio-activity of the compounds �f uranium and thor­
ium exhibit themselves as an "atomic property."  The 
phenomena observed,  i n  fact, depend only upon the 
element urani u m  or thorium contained in the com­
pound. 

During the course of her researches,  Mme. Curie 
noticed that certain natural compounds exhibited an 
activ ity entirely out of unison with the preceding re­
sults . Hence, pitchblende ( protoxide of uran ium ) 
shows itself to be four times more active than metallic 
uranium, and chalco l ite ( crystall ized phosphate of 

* Translated for the SCIENTIFIC AMERICAN SCPPI,EMENT from :he 

French of Jacques Dannc, preparator to M. Curie, in Le Genie Civil. 

copper and uranium ) two ti mes more active than the 
same su bstance. 

Now, accord ing to the cons iderations mentioned 
above, granting to md io-activity the character of 
atomic property, none of these s ubstances should have 
shown itself more active than umnium. On the oth er 
ban d ,  chalcol ite prepared artificially according to De­
bray's meth o d ,  by means of pure products, possessed 
only a normal activity tw o  and a half t imes less than 
that of meta l l i c  urani u m .  

The excess of  activity m a d e  evident in these m i n ­
e rals could,  therefore, be d u e  only to t h e  presence of 
a small  quantity of strongly rad io-active matter, d if­
ferent from uran ium, thoriu m ,  and the s i mple bodies 
then l:nown.  I t  was found possible to solve the prob­
lem by making an analysis of pitchblende by the wet 
process,  and measuring t h e  radio-activity of al l  the 
products obtained ; and in 1 9 0 0 ,  M. and Mme. Curie, 
after some long, troublesome, and costly work, d iscov­
ered two new elements a m i J Jion times more active 
than uranium, viz . ,  po lonium, a body aIl ied to bismuth, 
and radium, a body alIied to barium. Subsequently,  
M .  Debierne separated actinium, a new radio-active 
substance belonging to the group of rare earths.  

Rad ium constitutes a new element, which has been 
obtained in a p ure state, and has powerful l y  contribut­
ed toward the development of the study of the phenom­
ena of  radio-activ ity. It alone w i l l  form the subject 
o f  this paper. 

T h e  discovery of polonium and rad ium, and the 

the matter is more active. It is afterward easy to 
compare the various part s  of the same mineral with 
each other fmm the stand point of their activity. 

The electric method is a genuine measuring one. 
It consists in determin ing the conductiv ity acquired by 
the air under the action of rad io-active fl ubstan ces. 
This determination can be effected in a very s imple 
manner by observing the velocity of discharge of a 
charged electroseope. For this purpose the arrange­
ment shown in Figs. 7 and 8 is  employed. 

The two plates, A and B, of a condenser are connect­
ed, one of them with the ground, and the other with 
a gold-leaf electroscope charged w ith electricity. Under 
ord inary circumstances, the air comprised between the 
plates is insulating, and the electroscope remains charg­
ed ; but, if the active material ,  finely pulverized, be 
placed upon the plate, B, the charge of the electroscope 
w i l l  flow to the ground,  an d  that , too, so much more 
rapi d l y  in proportion as the matter is more active, 
I t  suffices to measure the fal ling velocity of the gold 
l eaf in order to obtain the value of  the activity of the 
substance. The determ ination of the faIling velocity 
of the gold leaf is effected very simply by observing, 
as a function of the time, the displacement of one of· 
the leaves of gold by means of a microscope, M. Dur­
ing the experiment, the plates, A and B. are surrounded 
with the casing, C, which is fixed to the ring, c ( Fig. 
7 ) .  This meth o d ,  w h ich is very easy of application, 
gives pretty accurate results.  For more del icate meas­
urements, it is preferable to substitute for it an in-

MA DAME A N D  MONSIEUR CURI E, TH E DISCOVERERS OF RADI U M. 

nu merous researches made upon these substances, were 
effected by M. and Mme. Curie in their l aboratory at 
the Ecole d e  Physique et d e  Chimie I ndustrieIle,  of 
Paris,  under the auspices of the late M. Schutzen­
berger, and of the present superintendent, M .  Lauth. 

MEASt'HE� IEXT  OF TIlE I C'lTENSITY OF RAIlIATJOC'I.-In 

order to study the rad io-activity of the various radio­
active s u bstances. it is  possible to use either a photo­
graph i c  or an el ectric method.  The former, which has the 
great advantage of requiring no special apparatus, does 
not, properly s peaki ng, constitute a measuring metb od,  
and the results that it furn ishes are not comparable 
w i t h  one another. Nevertheless, it is capable.  in certain 
cases, of affording a valuable means of Investigation, 
and.  for example,  of being used advantageously in re­
searches upon radio-active minerals. Such an appli­
cation. w h ich was suggested by Sir Will iam Crookes, 
permits of bringing to light the presence of radio­
active minerals and, in these, of distinguishing the act­
ive from the inactive . parts. For this purpose there 
is formed, upon the substance to be tested ,  a plane 
surface which i s  afterw&.rd applied to a photograph ic 
plate either directly or with a thin sheet of black 
paper interposed.  After an exposure of several hours 
in darkness the plate Is developed ( Figs. 2 to 6 ) .  

The plate is  acted upon wherever there are radio­
active substances . The presence of the rad io·active 
matter is indicated upon the plate by a small black 
spot, which is so much the blacker in proportion as 

finitely more sensitive electrometric method.  The ar­
rangement for this purpose consists, as in the preceding 
apparatus,  of a condenser formed of two plates, A and 
B ( Fig. 9 ) .  One of these, B,  is  raised to a high po­
tential by connect ing it  with one of  the poles of a 
battery of accumulators, P, of a large number of ele­
ments, the other pole of the battery being grounded. 
The other plate, A ,  is maintained at the potential of 
the ground,  T, by the wire, C D. When a radio-active 
substance is placed upon the plate, B, an electric cur­
rent is set u p  between the two plates. 

The potential of the plate, A, is  indicated by an 
electrometer, E. If the communication with the ground 
be interrupted at C, the plate, A. w i l l  become charged, 
and the ch arge will  cause a deflection of the electro­
meter. The velocity of the deflection will  be propor­
tional to the intens·l1:y of the current, and may serve 
for measuring ; but it  is preferable to make the meas­
u rement by counterbalancing the charge tal(en by the 
pla te, A,  in such a way as to keep the electricity at 
zero. The charges to be measured are extremely small , 
and may be counterbalanced by means of a electro-piezo 
q u artz, Q .  This latter, devised by MM. J. and P. Curie,  
constitutes a perfectly constant standard of electric 
quantity. The apparatus is  based upon the following 
principle : I f, upon a crystal of quartz, there b e  ex­
erted a traction at r ight angles with both the optical 
and binary axis,  the crystal w i l l  become polarized 
electrically in the direction of the binary axis, and the 
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two faces that a r e  a t  right angles w i t h  t h i s  axis will 
seem to be charged with two strata of electricity of 
contrary polarity. B y  covering these two faces with 
tinfoil,  a condenser is formed that w i l l  become charged 
with electricity when a traction is  exerted . I f, after 
discharging the tinfo i l ,  the traction be discontinued, 

In order to counterbalance the current produced in the 
condenser, the strip of quartz is submitted to a known 
tension, produced by a weight placed in the pan, H 
l Fig. 9 ) .  At C, the communication of the plate, A ,  
w ith the ground is c u t  off, a n d  t h e  weight of the pan, 
H, is gradually lifted by hand. This operation causes 

FIGs. 2 '1'0 6.-PH OTOGRAPHS OB,]'AIN ED HY MEANS 

OF RADIO·ACTIVE MIN ERALS. 

the condenser wil l  become charged anew ; but this time, 
the charges upon each face w i l l  be equal and of the op­
posite polarity to those obtained in the first experi­
ment. 

The apparatus is formed of a long and thin strip of 
quartz, properly cemented at its two extremities, at H 

a progressive disengagement of a known quantity of 
electricity during a period of time which is measured. 
The operation may be so regulated that there shall be 
at every instant a compensation between the quantity 
of electricity that traverses the condenser and that of 
opposite polarity which the quartz furnishes. I t  i s  

.• -�---.� 
FIGs. 7 AND 8. -ELECTROSCOPIC MEAS UREMENT 

O F  THE AC'l'IV ITY OF RADIO·ACTIVE S UB· 

STAN C ES. 

and B ( Figs. 10 and 1 1 ) .  in meta l l ic p ieces, which 
serve for transmitting a traction exerted by means of 
weights placed in a scale pan . The end, H, is sus­
pended from a stationary hook, while attached to the 
lower end, B, i s  a hooked rod that transmits the tract­
ive stress. The opposite faces of the quartz are co v-

thus possible to measure accurately the quantity of 
electricity that traverses the condenser during a given 
time, that is to say, the intensity of the current. The 
measurement made under such conditions is independ­
ent of the sens itiveness of the electrometer. This 
method is extremely sensitive, and it  is possible there-

FIGS. 10 AND l 1 . -T H E  CURI E QUARTZ EL ECTRIC 

PIEZOMETER. 

ered with insulated sheets of tinfo i l ,  such as m n, rn' n', 
upon which the electricity is d isengaged.  Two small , 
l ight springs. r and r' ,  put these sheets of tinfoil in 
communication w ith the electric apparatus. 

The quantity of electricity disengaged by the quartz 
is proportional to the weight of the tension device. 

by to detect. for example, the rad io-activity of a pro­
duct where it  is but 1-1 00th of that of metall ic  urani­
u m .  T h e  activity that it is possible to measure by this 
method is, however, quite l imited. I n  fact, it  may 
happen that the quartz can no longer furnish a suffi­
cient quantity of electricity in the proper length of 

time. In such a case, the d ifficulty is surmounted by 
causing the surface of the active material placed in 
the condenser to vary. The greater the surface, the 
more intense is the current that traverses the con· 
denser. The relative value of the currents measured 
is determined once for a l l ,  for each of the surfaces em­
ployed , by bringing them both to the same area. This 
operation is performed very simply by measuring the 
currents obtained with the same product for d ifferent 
surfaces. 

For very active products it is necessary to employ 

o 

A --....L..-

FIG. 9.-ARRANGEMENT EMPLOY ED IN T H E 

ELECT RO M ETRIC M ETHOD. 

very small surfaces. As a result of thi s  there is  apt 
to be quite an error in the measurement, s ince it is 
d ifficult to obtain a very defin ite s urface. In this case, 
preference is given to a sl ightly d i fferent arrangement, 
which consists in placing the product beneath the 
condenser, at a greater or less d i stance from the latter 
according to the activity ·of the substance to be meas­
ured. The radiation that traverses the plates of the 
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0, 1 
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a so 100 150 200 
FIG. 12.-DIAGRAM OF CURRENT INTENSITIES 

AS A F U N CTION OF T H E  DIFFERENCES OF 

POTENTI A L  B ETW EEN T H E  PLATES O F  

THE CONDENSER. 

condenser may thus be considerably diminished. The 
current might also be measured by means of a sensi­
tive galvanometer. Such a method,  however, is  qu ite 
a long one and is d ifficult to employ. It is necessary, 
in fact, to verify the sensitiveness of the galvanometer 
after every measurement. I f, with the same condenser 
and the same radio-active substance placed between the 
two plates , we vary the difference of potential between 

FIG. I3.-D I S EN GAGEMENT OF H EAT FROM 

RADIUM SAL'l'S. 

the two armatures, we shall find that the current meas­
ured increases with the difference of potential.  For 
strong differences of poten t i a l ,  however, the current 
tends toward a l i mit-value which is sensibly constant. 
It is this current that is taken as a measurement of 
the radio-activity. The magn itude of the l i mit-cur' 
rents obtained w ith the compounds of uranium is  10-" 

PIG. l4 .-EBULLlTION OF LIQ U E I<'IED 
HYDROGEN PRODU CED BY RAD I U M  SAL'fS. 

amperes w ith a condenser having plates 8 cm. 
( 3 . 1 4 9  inches ) in diameter and 3 cm. ( 1 . 1 8 1  inch ) d ist­
ant.  Th i s  is the inten s i t y  taken as u n ity in the dia·  
gram in Fig. 1 2. If  we adopt as the unit of activity the 
current obtai n e d  with metall ic  uranium, the activity of 
the other substances will be expressed as a function of 
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the act ivity of the uran ium. This is  th e method em­

ployed by 1\1 . and l\lme. CUI i e  a t  th e  beg i n n i n g  of their 
researches in the exper i ments o n  the concen tratio n  of 

act i ve products . They measu red the rad io·adi v ity of 

a prod u c t  a n d  w ith this  e ffected a chemieal  separation. 

T hey af t er wa rd meawred t h e  rad io·aeti  vity of a l l the 

prod ucts obta ined ,  and  t h us ascertained how and in 

what pro portion the rad io·active s u bstance was d is­
t rill1l ted bet wpen t h e  v a r i o us separate parts. They 
thus obtained in d i ca t ions that were i n  part c o m parab l e 

with those that s pectral a n a l y s i s  would have fur­

n i s h e d .  

T h i s  meth od o f  researeh h a d .  i n  th e c a s e  of r a d i o ­

a etiv i t y ,  the great ad van tage o f  be i n g  cons i derab l y  

more sen sit i ve t han th e s vectra l o ne . 
E,( T IL\ < T I O ,(  OF T i l l': S .\ I . T S  OF R .\ I l I l · �r .-O res.­

Rad i u m  i s  fo u n d  in traees i n  a certain n u m ber of 

minera l s . sueh as pitchbl en d e  and carn o l ite.  In th ese 
it accompa n i es u ra n i u m  a n <l ha r i u m ,  hut it is n ever 

fo u n d  i n  t h e  ha r i u m  minera l s  t h at conta i n  no uranium . 
1\1. a n d  :'l I m e .  C u r i e  end eavored to e l u c i date t h �s fact 

by assu r i n g t h e mselves t hat t h e  ch l ori<l e  of  bar i u m  of 

commerce con tains  n o  ch l o r i <l e  of ra d i u m .  For this 

pu rpose they 11 l l (l e rtool( the frac t i o n a l  d i v i sion of a 
l arge q u a n t i t y  of comme rcial c h l ori<l e of bari u m .  by 

a met lH)(1 to he (l es(' l' i hed further a l o n g. hoping there· 

by to ('oIH'pntrate any t ra('e of c h l o r i cl e  of rad i um that 
might be fo n n d t h e rf' i n .  T h e  p rod uct ohta i n e d  ex­

h i b ited n o  ra<l i o-aet i v i ty , a n d  t lw refo r e  ( 'ontained n o  

rad i u m . T h i s  h o d y  e o n sequentl y does n o t  e x i s t  i n  th e 

ores that furnish t h e  har i u m  of ('o m men'e .  

I n  Eu ro pe . it  is from the pitc h h l e n d e  o f  Joachims­

t h a I ,  in Bohe mia, that. up to t h e  present ,  radium has 

been ex t ral 'te <l . T h i s  su bstance i s  so mething l i ke t w o  

o r  th ree ti mes m o r e  active t h a n  m e t a l l i c  u raniu m .  a n d  

pe r mit s of obta i n in g  from ] . 5 4  to 3 . 0 8  grains of  hro­

m i d e  of u ra n i u m  per ton of ore t rf'ated . T h e  ('o m­

p l exity of the raw materia l ,  i n  a<ldition to the s ma l l 

proport i o n  of rad i u m  that it c o n tain s ,  made the re­

search es extre m e l y  l abo r i o u s .  Pit('h blende i s  an o re 

of o x i d e  of u raniu m acco m p a n i ed with a l arge n u mher 
of met a l s , s u c h  as i ro n ,  a l u miniu m ,  cal c i u m ,  lead,  bis­

m ut h .  cop pe r . arsen i c ,  a n t i m o n y .  and so me new rad io­

active materia l s ,  such as r a d i u m ,  polon i u m ,  and actin­

i u m .  

R.l't ra ci i o l l .-T h e  treat m e n t  o f  t h e  p i tchblende i s  dl ­
vi <l e<! i n t o  th ree v p r y  distinct ph ases.  I n  the first,  the 

hlende i s  i n  t h e  fi rst  p l a <'e free<!  from a l l  th e u ranium 
that i t conta i n s . { 'p  to th e presen t,  t h i s  operation has 

been perfo r m e d  at the p l ace w h ere t h e  ore i s  extra(·ted , 

The resid ua of t ll e o pera t i o n  c o n ta i n  the s t r o n g l y  rad io­

active suhstances.  A n e w treatment effected a t  the 

w o l' 1(S i s  <le:..; i gne <l to separate an<l  p u r i fy t h e  p o r t i o n s  

r ic h  in ra d i u m , p o l o n i u m .  a lHl  actiniu m .  This opera­

t i o n  eonst i t u tes the secon ll phase of the  treat ment . 
Each of the  port i ons is a fte r wanl t reate<l se parate l y 

with a view to ohtaining' th e  ra<! i o-act i \'e substanees 

that i t  con tain s . T h e  portion that contain s  t h e  ra<l i u lll 
is about sixty t i mes more acti v e  than u r a n i u m ,  a n d  

t h e  rad i u m  i s  extracted from i t  by a series of fract i o n a l 

d i v i sions e ffected upon t h e  r a d i ferous bari u m  bromi d e .  
T h e s e  operations,  perfo r m e d  i n  the l a horatory,  fo r lll 

th e  third a n d  last phase of the treat ment.  \\'e s h a l l no w 

f'xamine in a l i ttle mo re ll eta i l th e  v ar io us parts of 

th i s  t r e a t m e n t .  

T h e  ore,  h r o h e n  u p a n d  c r u s h e d ,  i s  roasted w ith car­

l lOnate of so d a . T h e m a t e r i a l  res u l t i n g  from t h i s  
treatment i s  first wash e<l i n  h ot w a t e r  i n  order t o  re­
move the so l uh l e salts of soda, a n d  then with d i l ute 

s u l p h u r i c  add.  This l atter s o l u t i o n  conta i n s  a l l the 

u ran i u m . T h e  i n s o l u b l e  res i <l u u m .  for m e r l y  v a l u e l ess, 

i s  n ow c o l l e ete <l w ith care,  s i n < 'e  it con tains all  the 

lci t ro n g l y  !'a d  i o· a c t i v e  substance;;.  I ts ac t i v i ty i s  four 

o r  five t i m e s  gl'eatf'r th an that of u r a n i u m .  

The m a i n c o n tp n t s  o f  t h i s  res i d u u m  a r e  s u l phates 

of l e a <l and ca lc i u m ,  s i  I i <:a,  a l u m i na, a n d  ox i de of i ro n .  

T h ere i s  fou n <l i n  i t ,  in a d d itio n .  i n  varying q uan tit i es , 
a l most a l l  t h e  meta l s ( coPller , b i s m u th , coba l t , n icl(e l ,  

vanad i u m .  pte . ) T h e  rad i u m  i s  fo u n d  disseminated 

th rough this mixture in the state of s u l phate , and con­

stitu t es the Ipast so l u b l e  s u l ph ate in it .  

The fi rst opera t i o n  pe rfo rm ('<l upon t h ese res i d u a  

consi sts in treati n g them w i t h  ( 'oncentrated h y d ro­

c h l o r i c  a e i d .  The mate r i a l  i s  strongly d i s i n tegrate<l 

a n d  passes in part i n t o  the sol utio n .  From this sol u­

tion p o l on i u m  a\l (l a('tinium can he extracte(l . The 

first i s  preci p i tat e d by su l ph u rete<l h y (l r ogen , a n d  the 

second i s  fou n <l in t h e  h y <l rates p l'eci pitate<l b y  am­

m o n i a, i n  tIll" so l ut ion ;;ellarated from t h e  s u l ll h i cles 

a n d  Ilerox i <l i zed . A s  for the I'a (li u m . t h at remains i n  

t h e  i n so l u b l e  port ion,  wh i<'h is washed with water. an l l  

t h e u  trea t p d  w i th a concentrated a n <l ho i l in g  sol ution o f  

< 'arhonate o f  s o d a ,  t h e  ohject of w h ich i s  to convert 

i n to ('arhonat es the.  s u l phates n o t  attacl(ed i n  the pre­

ced i n g  react  io n .  T h e  material is t h en washed v e r y  
thorough l y  w i t h  water an d afterw a nl trf'ate(l w i t h  d i ­

l u t e  h y d ro('h l o r i c  aci d f r e e  from su l ph u ric . T h e  s o l u ­

t i o n  w h i ch ('onta i n s  t h e  radiu m .  w i t h  a l i tt l e  po l oniu m  

a n d  act i n i u m , i s  fi l tered an(l prpe i pi tate (l with  suI  ph ­

u r i <- acid . I n  this way arc o h t a i n e d  crude su l phates 

of rad i fe ro us bar i u m  contai n i n g  a l s o  l i me,  l e a d .  a n d 

i ro n ,  a n d  a smal l q uanti t y  of actin i u m .  A ton of res i­

duum f u r n i s h p s  ahout � O  o r  4 0  pou n (l s of crude s u l ph· 

ates. of wh i ( ' h  t lw activ i t y  i s  t h i rty to sixty t i mes 

great e r  than that of mf'tal l i c u ran i u m .  Next comes t h e  

p u rification of tlWSf' s u l p h a t es .  T h i s  consi sts in bo i l­

ing th e m  w i th a < 'o n cen t rated sol ut ion of ('arb::mate of 
sod a and con vert i n g  t h e  cal'honat e s  ohta i ned i n to 

c h l o r i d es .  T h e  s o l u t i o n , t reated w i th sul ph u retp (l h v­
d rogen . g ives a sl i gh t ]1reci nitate  of al 't i ve su l ph i d �s 

contain i n g  polonium . T1H'n t h e  so l uti o n  is fi l tere <l , 

pero x i d i ze <l w i t h  c h l orate of potass I u m .  an d p rpc i pi ­

tated with pure ammonia. The precipitated oxides 

and h ydrates are v ery active, and sti l l  contain a l ittle 

actinium. The filtered solut ion is  precip itated w ith 
carbonate of soda. The a l ka li ne-earthy precip i tates 

are washed an d converted into chlor ides,  w h i ch are 

evaporated to drynes s  and washed w ith concentrated 
and pure hyd roch loriC acid . The chlor i d e  o f  calcium 

d issolves al most co m p l etely, w h i l e  the radi ferous ch lor­

ide of barium remains i n soluble.  The supernatant so­
lution consequen t l y  conta ins the l i me a n d  a l itt l e rad­
iu m . (; pon being precillitated w ith s u l p h u r i c  acid , there 

grad ual l y depos its a very aetive s u l phate, which i s  s uh­

mitted to a n e w  treat men t.  As for the ra dife rous 

c h l o r i d e  o f  bari u m  insol uble in the concen trated h y c1 ro­

ch l o r i c  acid,  that is tal( en up by th e water.  The so l u­

tion is aga i n  preCip itated w i t h  carhonate of soda, a n d  
the washerl a l k a l i ne-ea rth y carbonates are t h i s  t i m e  

treated w i th h y d robro m i c  a c i d  fo r the pu rpose of con­

verti ng the m i n to brom i des . 

After th i s  l on g series of o perations,  there is ob­

t a i n e d ,  pe r ton of raw material treated,  from 17 .63  to 

2 2 . 0 4  po und s of ra <l i ferous brom i d e  of ba r i u m ,  of wh i < 'h 

t h e  a('t i v i ty i s abou t sixty times greater than th at of 

m eta l l i c u raniu m .  This bromide i s  then reall y  f o r  

t rac tion al d i v i s i o n .  T h e  ohj ect of this i s  to obta i n  

rad i ferous bro m i d es o f  bar i u m  richer an d richer i n  

rad i u m .  T h e  proeess cons i sts i n  s u hm i tt i n g' the mix­

t u re of bromides to a series of crys t a l l i z a t i o n s  i n  )Jure 

\vater at first,  a n d  t h en i n  water to which h y d ro­

hromic ac i d  has been a d lled . T h e  process i s  haspd 

u pon t h e  d i fference of the sol uhil ity o f  th e t wo bro­

mides, s i nce that o f  rad i u m  is more sol u h l e  than that 

of ba r i u m .  At the ince ptio n o f  t h e i r  researches U\lon 

t h e  se paration o f  ra d i u m ,  :VI. a l1 (1 Mme. C u rie e ffect!'<l 

t h e  <liv i sion u pon t he ('hlor i ll e s , but 1\I. Gei se l fo u n <l 

t h a t  the separation of t h e  radiu m a n d  bari u m  by fra('­

t i o n a l  crysta l l i za t i o n  of t h e  bromi<les was much more 

advan tageous, especia l l y  at the begi n n i n g  of t h e di­

v i sion . The hro m i d es are d i s ;; o l v e <l in distil l ed water 

a n d  th e s o l u tion hrough t to a state o f  sat u rat i on at the 

t em peratu re of ehu i lition . It i s a fte r w a r d  l eft to  c rys­

tal lize b y  cool i n g  in a covered <l i s h .  Tn this way, 

t here i s  obtained at the hottom of the latter a q uan t i ty 

of beauti f u l  crysta l s ,  w h i c h  are s e p a r a t e <l from t h e  

su pernatant l iq ui (l b y  d ecantation . T h ese crystals are 

about fi v e  t i mes more active than the hro m i d e  i n s o l u ­

t i on .  T h e sa l t  h a s  th u s  heen d i v i <l e d  i n to two \lo r­
tions, a n d  u po n  these,  i d en t i ca l l y the same operat i O Il  

i s  repeated . T h e  s o l ution of t h e  hrom i d es i s  ev apor­

ated an d hrought to saturation by h eat, a n d  t h e  salts 

are red i ss o l v e d ,  all <1 then again set asi(!e to crysta l l ize.  

A fter t h e  crysta l !  i z a t  ions are fin ished, w e  h a v e  four 

new ]If' rtion s . T h e  s u pernatan t sol u t i o n  of the most 

act i v e  part ( c rystal s )  is u n i te d  w ith the crystals of 
the l eas t aeth'e part ( so l ution ) ,  t hese two having s uh· 

stan t i a l l y  the same activity.  There then remain three 
portion s ,  w h ich a r e  s ubmitted to an analogous treat­

m e n t .  The fra(·tional division is t h us proceeded with , 

a l way s by the same method.  After ea('h s e r i e >;  of op­

eration s , the sat urate<l s o l ution derived from one 

porthn is po u re (l over the erysta l s  d e r i v e d  from the 

fo l l owing. I t  fo l lo ws t h a t  the m o r e  a e t i v e  p ro d ucts 

aIle! those l ess an d l ess al 't i Ye fo l l o w  a path o f  o p po­

s i te (l i re('t ion .  The H umhe r o f  th e po rt io n s is not a l ­

l o w e d  to i n erease,  h o \\' (' v e r. "' h e n  t h e  i m pove r i s ll P d  

]lroducts h a v e  n o  l o n g e r  an ythin g more than a n  i ll­

significan t act i v i ty, t lH ' y  are e l i m i nate<l . The same is 

the ease with the e n riched portions w h e n  the n u mbe I' 

of portions d e s i I'ed has been obta i n e d .  T h e  opera t i o n  

i s  t h e n  perfo r med w i t  h a ('on stan t n u m ber of portions . 
T h e  eliminat i o n  i s  e ffn'ip <l progres s i v e l y . an d ,  in meas­

u r e  a s  the n u mber of fra(·t ional  d i v is ion s i n (,reases, 

w e  have , o n  the one han d .  p rod ucts of very s l i g h t  act­
ivity, and, on the oth er , p I'od ucts very r ic h  in ra <l i u m . 

The s mal l q ual1 tit y of pro<luct that is at pres(' n t d is­

posah l e h as ! I Ot ]l er mitte e! of v e r y  ('o m pl etp l y s t u d y i n g  

t h e  ch emi('al propert ies  of  the rad i u m  sa lts . Such a 

s t u d y  m ig h t  d o u b t l ess l e a d  to s o m e  modificat i ons that 

w o u l d  be in terest i n g from t h e  view p o i n t o f  the rapid­
ity o f prepara t i o n  o f  t h i s bod y .  A ce rtain n u mber of 

rad i u m  s a l t s-the c h l o ri(!e, bromide,  and nitrate-has 

heen ohtain e d ,  h u t  rad i u m  in a metal lic stat e has n o t  

y e t  been prepa r e d .  I t  w ou l (l neverth e less be e a s y  to 

effect such p I'e paration , wh i c h  p resents little  i n terest, 

by t he met h o <l that Bunsen e m p l oyed for that of 

bari u m .  

C I I .\ I t .\ ( ,T I-: I t I S T l n; OF T i l E  S .\ I .T S  OF R .\ I > I L\r.-Chem ical 
(,h a rae  t c ris t ic s .-Th e h I'o mi<l e of radium thus ohtain ed 

h as an ac t iv i ty ab ou t a m i l l i on t i mes great eI' than 

metal l i c  radiu m .  A l l  t h e  sa l ts of radi u m  have the same 

aspel't as t h ose of ba r i u m  when t h e y  a r e  prepare<l in a 
so l i d state. T h ey are then white.  T h e y  become pro­

gress i ve l y eolored ypl l o w .  an (l even v i o l et .  in t i m e .  h o w­

e v eI'.  From a ('h em i ca l  p o i n t  o f  v iew , a l l  t h e  radi u m  
salts  possess properties that are ahsolutely comparab l e  

to t h o s e  of  t h e correspon d i n g  R a l ts o f  bar i u m .  T h e  

IJ rom i de a n d  c h loride of radium , however, a r e  l e s s  so l­

u h l e  than the b r o m i d e  and c h l o r i d e  o f  bar i u m .  I t  is 

th i s i m portant prO]1erty t h at i s  uti l i ze d  i n  the separa· 

t i o n  of rad i u m  a mI bar i u m . 1\1. Ge i se l has fou n d  that 

c h l o r i (! e  of har i u m ,  in a sol i d  state or i n  so l ut ion , con­

t i n uous l y  produces h y (l rogen . Moreoyer. a ch l or i de 

of rad i u m  that has lwcn i n close(l i n  a lm l h  for so me 

t i m e .  d i sen gages a stron g odor of c h l o r i n e  when the 

b u l b i s b roken . 
('0 70Ta tirJ'i/ of t il e  F7a m e  a n rl  Sll e c t ru JI1. .-The salts 

of rad i u m  c o m m u n i cate to a flame a ma gn i fi cent car­
m i n e  c o l o r .  A t  the hegi n n i n g of 1\f. a n d  1\1me.  Curie's 

rpsea rchps u pon ra<l i o·aet i v e  sn hstan ces.  th e late 1\1. 
De mar<;ay was Id n (l e n o u gh t o tal(e upon h i msel f the 

:<pectroseopic  exam inat ion  of t h es e s u hstan ces.  Th e 
a i el of so d ist i n guish e <l a s pectros('op ist was of grp a t  

a ljyan tage in confir m i n g the h y poth es iS of th e ex i st­
ence of new radio-active elements. Spectral analysis 

completely con fi rmed such h ypoth esis i n  the cas e o f  

ra d i u m .  The study 0 the spectrum w a H  afterward n, ­

s u med b y  1\11\1.  Runge , Pacht, and Crookes. T h e  

spectrum of r a d i u m  i ;;  very characterist i c . I ts gen­
eral aspect is that of the alkal ine-earthy metals, v i z  . . 
wide lines w it h  s o m e  n e b u l ous on es are found in i t .  

W ith a spark a n d  a solut i o n  o f  p u r e  c h l o r i d e  of ra­

diu m , M. Demarc;ay obtaine<l a s pectru m  all the l ines 
o f  w h ich were c l e a r l y  defined and naITOw. The prin­

cip a l  ones are in the blue ( iI.  = 4 :J 4 . ( ) u l .  one i n  the v io· 

let ( iI. = 434 .06 ) ,  an d one in th e  u l tra ·v io let ( iI.  = 

3 8 1 . 4 7 ) .  Th ese 1 i nes a r e  strong an(l  e q ua l ,  a n d  t h e  

m ost i n tense of those a t  prese n t  k n o w n .  T h e re are 

a l s o  observe(l in the speetru m  t w o  st ron g  nebu l o u s  

ban d s ,  on e i n  t h e  b l ue an <l t he other beg' i E n i n g  i n  t h e  

ind igo·b l u e  a n d  shading off to ward th e u ltra· v i ol et. 

A ccor<l ing to M. Demar<;ay, radium may figu re among 

t h e  bocl i eR that hay€: the most s€nsiti\'e s pertrnm re­

act i o n .  We begin to perce i y p  t h e  principal  l ine of 

;'ad ium ( A.  = 3 8 1 . 4 7 ) with mate r i a l s  fifty t i mes mo re 
ll d ive t ha n u ran i u lll . The sen s i t i vpn e>;s of t he s pec­

troscop i c  metho(! .  however,  is  in no w i s(' compara b l e  to 

that of the el ectr ie o n e  p re v i o u s l y  d e s c r i be<! .  The 

l a t ter . i n  fact .  perm its  of as ce rta i n i n g t h e p reSP ]H'e of 

a radio·active s ubstan ce e ven th ough its a(' tivity reaches 

Lut 1 ·1 00 t h of that o f u ran i u m .  The sPP < ' ! I '
.
U Il l  of tlw 

radiu m salts examined by M. Giesel eontains two 

lJPantifu l reel ban d s ,  one l i n e i n  t h e  b l ue-green, a n d  

t w o  faint l i nes i n . the v iolet.  The speetrum i s  very 

bri l l ian t. 
A to li l i c  1 I' c i !J ll t .-The atom k w e i g h t  of rad i u m  as de­

te rmin e d  h y  l\f.  and 1\I m e . Curie is :! 2 3 .  In o1'<ler to 

ma]; e this dete r m i nat  i o n ,  :;\[me.  C u rie e m p l oy p d  the 

c l assic metho<l that eonsists i n  dete r m i n i n g .  in the 

s t ate of e h l o r i l l e  o f  s i l ve r ,  t he ch l o r i n e < 'on t a i n p d  i n 

a k n o w n  w e i g h t  of a n h y d r o u s  ell i o r i d e  of rad i u m .  

Th e ch l o ricl e e m p l o y e d  in t h e  last meas u ]' (' m enLs was 

carefu l l y  p u r i fi e d  a n <l complet  e l y  free(l from the h a l" 

i u m  that accompan ie(l i t .  by repeat i n g  the f radio nal 

divisions a la rgf' n u m be r of t i me s .  E '( a m i ne<! by :'II. 
fleman;ay s pect roscopica l l y , I t  cOl l ta i n e d .  according to 
h i m ,  o n l y  infi nitesi mal nacps of b a r i u m .  i n ('apai J l e of 

apprec i ah l y  i n fl u e n c i n g  t h e  ato mic \\, p i gh t. 

Radium constit utes a new e l e m e n t  of thf'  a l l( a l i ne· 

earth y grou p of  m eta l s . A cc o r d i n g  to i t s  a t o m i e  

w eigh t, it i s  to b e  plac'ell i n  th e  :'Ilc n d e l epff tab l e next 
aft er bari u m  in the ( 'ol u m n  of a l l( a l i n c'ea rth y meta l s , 

an el in t h e  row th at a l ready con tain s u ranium and 

thorium. 

Lu m i n OS i ty of Radiu m Salts.-Al l  t h e salts of rad­

ium are l u m i n o u s  i n  darlme� s .  Such l u m inos i ty is  

parti cu l ar ly i n ten se i n  t h e  c h l o rid e an<l bro m i de after 
the product has j u s t  been h eated . but <liminishes as 

soon as the sa l t  beco mes h u m i <l again . As t he c h l oride 
an d bro m i de are very h ygro metr i c , t h e �' have to he 

p l a('cd i n  seal ell tuhps i n  o ]' (ler to prese!'\'(' t h e  IJ r i l­

I iancy acquire d by t h e m  after h e i n g  Iwatell .  T h e  l i ght 

e m i tted b y  the ra d i u m  s a l ts reca l l s . as rpganlH co l o r . 
that of the glow-worm ( La mlly rus ) . I t i s stro n g  

e n o u g h  t o  he seen i n d a �' l igh t. 
D is c I I (j({(je m c ll t O f lI eat  lJy Had i u Jn  Sa 'ls .-The s a l t s  

of rad i u m  spontarH ' o u s l y  a n d  con t i n l JO l i s l y g i n, O l l t  

h eat. One gTa m m e  ( ]  :; . .t ::l 2  gra i ns ) o f  I J ro m i d e  o f  nu l ·  
i u m  that has  I Jpe n prepa re(l fo r severa l  months  g ives 
Ol lt  a n  a ve rage of 1 00 gra m m e·ca l or ies ( . (I < I ;� ! I (j B .  T .  I ; . ) 
an h ou r , o r ,  in other w ords , a gra m nw of t h i s  su JJ·  

sta nce wi l l ,  in O!lC h o u r ,  melt a l i tl l e IllO ],('  than the 

same wei '�ht of ice. TLis (l isengagemen t of heat is 

so st ron g t h at i t  can b e  s h o w n  hy a sim p l e  expe r i ment 

m a d e  wi t I I  a ther mo m eter . A th er monwte r . t, amI a 

bu l h . a.. con tain i n g ] O . S  gra i n s  of h ro m i <l p  of ra<l i u ll1 .  

fo r exa m p l e .  a r e  p l aeed i n a \'('ss{'1 . . 1 .  < 'a l o r i fi c a l l y  

iso lated ( F i g .  1 :) . A f t er a t h e r m i t'  eq u i l i h r i u m  has 
been esta h l i s h e d ,  the t h er m o meter . t ,  co n stan t l y in di· 

cates an excess o f  te m pe ratu re of 3 IIpg. C .  mo l'!' t h an 

the rea d i n gs o f  anotlll'r t h e r m o mete r , t ' .  p l ace < ! u n <'lc r  

t h e  same co n d i t i o n s .  h u t  w ith a h u l b  ('o n ta i n i n g  s o m e  

inact i v e  s a l t  s u c h .  for (' '( a m p l e .  as ( 'h l o r i d p o f  l i<l r i u m . 
T h e  quan t i t y  of h eat g i H' n  o u t  is < 'st i mat"d by 

means of a R n n sen ca l or i met e r-by pl ac i ng i n  the  lat ·  

ter a gl ass hulh ('on ta i n i n g the rad i u m  sa l t .  T h e r!' i s  
then observed a con t i n u o u s  o u t p u t  of heat, w h i c h  

ceases as s oon as the radiu m is re mo ved to a <lis ta n C'e . 
It i s l i l(ewise possi l J le  to e mp l o y the a pllaratus slio w n  

in Fig.  H, i n  w h i c h  is uti l i zed t h e  heat Ilrod ueed 

by rad i u m  fo r ho i l i n g  a i iq uefie <l gas.  T h i s  l' x pP l'iment 

succeeds p a r t i c u l a r l y  w e l l  w i t h  l iq u i d h y d rogen . A 
tube , A, c l ose <l at t h e  l o \\' e r  p a r t  a n d  S I l lT O l l l ] ( lel l  w i t h  
a th ermic i n s u l at o r  ( v a < ' l I u m ) ,  conta i n s  a litt l e  liquid 

hydrogen ,  II. An e s ('a ppnl f' n t  t u he. t. 1 ) (' J ' m i ts of co i l ed· 
ing t h e  gas i n  a grad uat p <l test t u h e .  J-:. fi l l e <l w i t  II 
w ater.  The tube,  A, an (\ i t s  i n s u l ator hoth (l i p  into a 

bath of l i q u i d  h yd rogen . if ' .  Cn d e r such ci rcu m­
stan('es,  n o  d is en gage men t of gas occurs in the tube, A ;  
but if, i n t o  t h e  h y d rogen o f  t h is t uhe, there b e  in­
tro duced a I l ll i h  < 'on t a i n i n g  a salt of rad i u m , a contin u o  

ou s  d i sen gagf' nH ' n t  of h �' d roge n w i l l  tal\e p l ace and < 'an 

be co l lecte (l at 1-:. S ev en d e c i g ram mes ( 1 0 . 8  gra i n s ) 

o f b r o m i d e  of ra(l i u m  disengagl' ahou t  , () c u .  em.  ( -L � 7  

cuh ic i nches ) o f  gas a m i n u te . A recentl y ]1 repar< ' d  

sal t  of rael i u m  (l isen gages a relat i v e l y  s l i gh t  (j uan t.i t �· 

of h eat . That (l i s e n gage(l i n  a giH' n  time afterward 

con t i n ual l y  i n c reases and t e n  lI s to wal' <l a deter minal.(; 

val u e ,  which is not en t i rel y rEached at the end of a 

month . 

When a sal t of ra (lium is llissol vP(1 in \vatpr an d the 

s o l u t i o n  i s  inc l osed i n  a sea led  tuhp.  thp (j u a n t i t y of 

h ea t  g i ven o u t  h�' i t  i s  a t  fi rs t  s l i gh t : Imt i t  afterward 

i n c reases a n d  ten d s to  he('om p  constan t at the e n d  of 

a m on t h . ,,' I1(> n  t h e  l i m i t ·statf' i s  l 'f' a c h c (1 .  thp ra(� i u m  

sal t i n c l osprl i n  a sea l e <l 1 u hp g·i\·ps o u t  t h e  same q uan· 
tity of h eat i n  t h e so l i <l state as i t  (loes i n  s olution.  

Variations Of Activity Of Radium Salts.-The salt� 
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o f  rad i u m ,  kept i n  t h e  sa me p h y� ica l state possess a 
permanent activity that ex h i b i t s  no apprec i a b l e  d i ffer­
ences, even at th e end of Heveral years.  W h e n , h o w ­
ever, a rad i u m  salt has j u s t  been prepared i n  a H o l hl 
state, it has not i n  t h e  first p l ace a constant ac : t i v ity ; 
but the act i v ity � o n t i n u es to i n c rease w ith t i m e  a n d  
reaches a sen s i b l y  i n va r i a b l e  l i m i t-va l u e  a t  t he e n d  of 
about a m o n t h . T h e  l i m i t-act i v ity is f o u r  o r  five t i mes 
greater th an t h ;)  i n i t i a l  a l' t i v i t y .  A contrary p h e n o m­
enon occurs w h e n  a salt  of rad i u m  is d issol ved i n  water.  
The act iv i ty of the s o l u t i o n  i s  a t. t h e  o u tset v e r y  great ; 
then, if the solution i s  l e ft to tll P f r e e  a i r ,  i t  ra p i d l y 
loses a part of i t s  aet i v i ty a n c l  fi n a l ly  reaches a l i m i t­
activ ity w h i c h  m a y  bc e o n s i t l e r a h l y  l ess t h a n  that of 
the i n i t ia l prod uct . W h e n  a rad i u m  s a l t  is heated,  its 
activity d i m i n ishes,  b u t  such d i m i n u t ion does not per­
sist when the s a l t  is brough t  to the degree of the sur­
round ing temperature.  

Rarlia t i () /1 a ml i n d ll ced U a rl i ()-u ( ' t i d t y  Produceil b y  

Rar/ i ll l1/. Sa l ts ,-Th e  rad i u m  sa lts s p o n taneous l y  and 
con t i n u o u s l y  emit a speci a l  rad i a t i o n  ca pable o f  caus­
ing phenomena of remarka b l e  i n ten s i t y .  They are cap­
able,  i n  short,  of l 'o m m u n i ea t i n l-(  th e i r  properties to 
all  bod ies pl aced i n  the i r  v i c i n i t y .  T h i s  p h e n o m e n a  
Is  what i s ca l led " i n duced r a c l i o-a( ' t i v ity . " ' These 
properties are of cons i d e r a b l e i m portanee,  b o t h  f r o m  
the viewpoint of t h e  p h e n o m e n a  t h emselves,  a n d  o f  the 
effects that they are capa b l e  o f  prod u c i n g. T hey are 
worth d evoti n g  cons i d erable  s p a ('e to in a study o f  
t h e  phenomena p r o d u cecl  by t h e  rad i u m  sal ts, and t h i s  
we s h a l l  do i n  thb notes t h a t  f o l l o w .  

( To b e c o n t i n u ed , )  

PRIDSENT STATE 01<' T H E  S U I�PH U R I C  AC I D  

I N D U S T R Y  I N  E U R O P E . *  

}i'rom the F r e n c h  of P IIOI' ,  G.  L l' .\ (; E ,  o f  Z u r i c h .  

THIS review g i v e s  t h e  progress of  t h e  in dw;t ry s i n c e  
t h e  Congress of 1900 .  

The raw pro d u c t s  have rema i n e d  the s a m e .  H o w ­
ever, Eng la nd u t i l i �es "U o r e  a n d  m o r e  the p u re i:i u l p h u r  
of S i c i l y ,  espec ia l ly o n  aceo u n t  of t h e  po i s o n i n g  caused 
by the arsen i c  i n  pro d u c t s obta i n e d  with s u l p h u r i c  add 
conta i n i n g  arse n i c .  O n  t h e  cont rary,  ;; u l p h u r  i s  less 
and less e m p l oyed in Germany. It i s not to be feared 
th at the q u a n t i t y  of p y r i t e s  w i l l  become insufficient ; 
one m i l l ion of tons are roa,;ted e ,'ery year in Spain, 
w i thout recovery of t h e  s u l ph urous ac i d .  

N i t r i c  a c i d ,  t h e  i n d ispensable agent i n  th e  prod uc­

tion of s u l p h u r i c  a c i d ,  has been recen t l y  prepared i n  a 
n e w  way-fro m  n itrates by ass i m i lation of atmospheriC 
n itrogen b y  t h e  e l ectric method.  But th i s  p rocess is  
� ti l l  i n  a n  embryon i c  state, s i nce it  docs n o t  y ie l d  pure 
n i trates,  b u t  a s a l t  conta m i n a t e d  with n i tr i te. The 
latter c o m po u n d  being poisonous fo r p l a n ts ,  the prod­
uct of this i n d u stry ca n n o t  be used as a fe r t i l i � e r ,  and 
the salts are n o t  read i l y  t r a n � JlortaiJ l e  o n  acco u n t  o f  
t h e i r  hydrosco p i c i ty . O n  h ea t i n g  these s a l t s ,  n i trate 
of l i m e  o r  n i trate of magn e s i a ,  in a ( ' u n e n t  o f  s u per­
heated a i r, a l l  t h e  " n i t r i c  n i trol!;e n ' ''j- m a y  be extracted 
a n d  recovered in the form of n i trate. I a m  now occ u ­
p i e d  w i t h  t h e  s t u d y  of  th i s  I l roc 'ess.  

The p y r i t es ovens have not u n dergone any m a t e r i a l  
c hange, A l o n g  w i t h  o v e n s  o f  t h e :Vl a l etra l y pe . t h e  
l\lacdouga l l  meehan i c a l  o v e n s  h a v e  c o m m e n c e d  to be 
empl oyed ; a s  a l s o  the H e r e s h o ff  ovens,  w h ose s h a ft i s  
cooled h y  t h e  a i r, a n d  t h (� I ·' ra� ( ' ]l  o v e n s ,  cooled b y  
water. T h e  g r e a t  i n co n v e n i e n c ' e  of th e�e o v e n s  l i es i n  
the enormous q u a n t i t y  of d u s t  p r o d u c e d . T h i s  i s  rem­
edied by the e m p l o y m e n t of l a rge c h a mhers , slacken­
l n g  t h e  movement of the ga,;eH ; t h n s c e n t r i fugal appa­
nitus is employed, as O ' B r i e n  has d one, serving for 
reta i n i n g th e  d u st . 

T h e  lead chambers h a v e  r0a('he cl t h e i r grea te;; t  per­
ff! ( -t ion in Fralll!e, GC llP ra I I  y ,  a S i ll l!;le p rocess, g i v i n g  
good re;;u l t s , h l  a d o pted ; t h e  i n t ra<i u e t  i o n  of sprayed 
c 'o l el water,  accorc l i n g  t o  t h e S p rPtlgel meth o ll ,  and 
t h e i n t ro d u ( ' t i o n  o f  a i r. A t  A m;s i g , in  A u � t r i a ,  as well  
a �  i n  som e G e r m a n  fac -t o r i ( '� ,  t h i s  s y s t e m  has a l s o  been 
adopted. T h e  French fa('to r i es s t  i l l  proc J u ee the l arg­
est q u a n t i t y  of a e i d  w i t h  t h e  �ame c h a mber space.  B u t  
i t. i s  espec i a l l y  i n  G e r m a n y  th a t  a bo l d refo r m  of the 
oid proeesses of lead c h a m bers has been ree e i ve d  w i t h  
fa v o r ,  s t i l l  w i t h o u t  accept i n l-(  t h e  ( 'on t a( 't  pro('ess ; t h u s  
t h e  M e y e r  t angen t i a l  ( 'h a m b e r;, are  b e i n g  i n t rod uced , 
and w i l l  fin d  more a d h p rp n t s ,  i n  p r o J l o r t i o n  as t h e  
w o r k  i s  ("o n c\ u ("ted w i th i n j e( ' j  i o n s  o f  a i r  a n d  sprayed 
wa t e r .  The L u n ge tow PI'S a rc a l �o in favor ; 1 4 :!  t o w e n;  

h a d  b e e n  fu rn i s h ed u p  t o  M a n·h . 1 ! 1 03 .  T h ese towers 
d i ll l i n  ish the spa( 'e ol' c ' u p i pc l  m a t e r i a l l y ; a s i ngle l eacl  
chamber a n d  th ree o r  f o u l' o f  t h e m  a " e � u ffi C " i en t ; the 
i n v e s t m e n t  i s  t h e refore I psH . T h e  G l o \ ' e r  and the Gay­
Lussae towers h a v e  not \ ;pen a p p reci a b l y  mod i fi e d .  
T h e  c h e m i cal  t h e o r y  of the r e a c t i o n  of t h e  lead c h a m ­
bers h a s  a l so n o r  h e e n  eh a n l!;e d .  

The p u r i fil"a t i o n  o f  s u l p h u r i c  a d d  fo r e l i m i n a t i n g  
t h e  arse n i c  h a s  been lll u e h  d i sl"uss e d ; i t i s  st i l l  c ' a r r i e d  
on w i t h  h y d rogen s u l p h i d e ,  I n  t h e  C"on centrat i o n  a p ­
paratus , ' t h e  G a n n e r  vat i s  t o  be n o t i ced ; i t  i s  p l aced 
on th e I-(as ('on d u i ts of t il (' ovens.  w h i c h  t h u s  ( 'on ('en­
trate t h e  a c i d  w i th o u t  a n y  e x p e n d i t u r e  of ('ombt1f;t i b l e .  

Of p l a t i n u m  a p para t u s .  t h e  Ha>r,pus v a t  preva i l s . b u t  
at t h e  s a m e  t i ni e  t h e  Kes s l e r  apparatus i s  m o r e  a n d  

m o r e  used . as w e l l  as t h e  i n ge n i o u s  o v e n  rad i ator of t h e  
s a m e  i n ventor. 

The monoh y d rate i n d u!'t ry hy frigorifi(' a('t i o n .  the  
Lu nge-G ri psh p i m pro('ess.  h a s  h(,pn t h e  fi rst v i C"t i m  of  
til e  conta('t  1 1 I'ocesses i n  t h e  pro<!m' !  ion of s u l p h u r I c  
a d d .  Th e fi r s t  w h o  prod u ce d  the a c i cl hy ( 'on t act w a s  
Peregri n e  Ph i l l i ps .  an Englishman . i n  1 83 1 . I n  1 87 5 

* Comlcn�ution of ( � ( ) l I )n l ll1 l ication to the �'i fth Il l t t " 'tl u t i o l l a J  ('Ol l gl'('�� 
of Chelnis.try.  

t A favorite locntion o f  the French rhemi.t •• nsee! in disti nction from 
U ammonia nitrogen," or nitrogen from organic t!ourCCB. 

"'inckler renewed the Ht u d y .  a n d  K n i e yse h ,  d i reetor 
of the Lu d w igs h ave n  factories,  has recently i n trod uced 
i t  i n an effect i ve m a n n e r. 

Two p rocesses a re i n  use ; o n e  w o r k s  w i th p l a t i n u m ,  
t h e  other w i th ferri c  perox i d e ; i t  c a n n o t  be s a i d  w h i c h  
w i l l  preva i l .  T h e  fal'l o r i e s  of e x p l o s i ves e m p loy w i th 
a d v a n tage th e  a c i d s  prod uced by these p rocesses i n the 
reconcentrat i o n  o f  th e i l' a c i d s ; as w e l l  as the estab­
l i shments of a n i l i n e  colors.  

T h e  cost price of t h e  concentratell a c i d  i s  l e s s  by t h e  
con tact p rocess , b u t  t h e i m mense q u a n t i ty o f  aci d u t i ! ­
i ;; e d  i n  t h e  m a n u f a c t  u r e  of s u pe r p h os p h ates , w h i c h  d o  
n o t  necessitate a h i gh eoncentrat i o n ,  i s  procl u ('ed cheap­
e r  by the lead cham bers . If these are co n s t  r u c t ed w i th 
n e w  a p paratus, mech a n i c a l  d raft .  reaet  i o n  towers,  
wor k i n g  w i th air a n d  s p rayecl  wa t e r,  t h e y  may w e l l  
compet e w i th t h e  process of c o n  tad f o r  t h e  Ill'Oci ll C 't i o n  
o f  an a c i d  of 5 5  deg. t o  6 0  d eg. B e .  B u t  f o r  t h e  p r o cl u c­
t i o n  of a d d s  h i gh l y  concentrated,  t h e  latter p roces s 
has t h e  a d v a n t age. 

Stat i s t i cs prove that t h e  prod u ('t i o n  of s u l ph u r i c  aci d 
is st i l l  t h e  p re p o nde ra t i n g  c h e m i m l i n d ustry,  as w i l l  
b e  seen from t h e  fo l l ow i n g  fi l-( l l res : G reat B r i t a i n ,  
1 . 1 00 .000 tons ; Germany.  8 8 0 . 0 0 0  t o n s ; t h e  I " n i t ul 
S t a t es , 8 7 0 , 0 0 0  ton s ; Fran ce.  f, O O . O O O : I t al y , :! O O . O O O ; 

A u s t r i a- H u ngary,  200 .000 ; Bel l-( i u l11 ,  1 6 4 .000 : R u s s i a ,  
1 25 ,000 ; Japan , 5 0 , 0 0 0 .  T h e r e  are a l Ro factories i n  
o t h e r  c o u n t. r i e s , a s  S pa i n  a n d  t. h e  Sca n d i n a v i a n  states, 
but the p ro d u ct i on is much l e s s ,  

M E T H O D S  OF COLLECT I NG A N T HROPOLOGICAL 

MATER I A L . *  

B y  HA HL,\X I .  S) I 1T I r .  A m e r i c a n  '!\Tu seu m of Natura! 
H i sto r y ,  K e w  Yo r k .  

TH Em; are at  l east th ree d i s t i n c t  m e t h o d s  of col l e ct­
i n g  a n t h ropologi <'a l mate r i a l  that have b e e n  fo l l o w e d  
by the m u s e u m s  of t h i s  country. They a i m  c h i e fl y  at 
two t o t a l l y d i ffe r e n t  res u l ts-first t h e  i ncrease , a n d  

se(,OI I CI t h e  d i ffu s i o n  of a n th ropol ol-( i ca l lm o w l e d ge . 
T w o  of these meth o d s  m a y  be d e fi n e d  as systemat i C  
efforts to produce these re� u J t s .  

T h e  first method i s  a syste m a t i c  atte m p t  to s e c u r e  
m a t e r i a l  u p o n  w h i ('h to h a s e  o r i l-( i n a l  r e s e a r c h  that w i l l  
res u l t  i n  t h e  i n c rease of lmo w l e dge.  T h i s  may b e  
c a l l e d  "research co l l ect i ng . "  

T h e  secon d method i s  a n  i n t e l l igent an d aggres sive 
attempt to pro v i d e  s p e c i mens to systematical l y  i l l ns­
t rate Im o w n  anthropological  fa('ts o r  to d i ffuse e x i s t­
i n g  k n o w l edge.  T h i s  m a y  be cal led "syn o pt ic collect­
ing." 

T h e  t h i r d  method is  s i m p l y  t h e  amassing of a c o l ­
l e c t i o n  of objeets w h i t h  may be fo un d eas u a l l y ,  o r  
w h i c h  may be preilented f o r  presel" \" a t i o n  b y  person s  
not a p a r t y  to .an y system a t ic effort o r  p l a n  of t h e  
m u s e u m .  T h i s  may be ca l l e d  " t h e  preservation 
meth od . " '  

Research c o l l e c t  i n g  c a n  be best e a r r i e d  o n  b y  t h e  
l a rger m u s e u m s  u n l es s  l i m i te d ,  f o r  i n stance,  to pro­
v i nc i a l  areas ; ancl  the hes t resu lts are atta i n e d  by i n ­
t r u s t i n g  t h e  w o r k  to i n d i v i d u a l s w h o  w i l l  devote a con­
siderable t i me to i t .  a n d  not only a mass mate r i a l  fOl' 

research , b u t  master t h e  exist i n g  k n o w l edge of the 
s u bject and carry o n  t h e  original i nvestigations,  so 
that they become aut h o r i t i e s  on t he a reas and s ubjects 
attacked. 

Secrecy rega r d i n g  the fiel ds ,  app l ied l oea l l y a n d  to­
ward p o p u la t i o n s  having van d a l i st i c  t e n d e n c ' i e s ,  may 
b e  advisable ; but for econ o m i ca l  reasons i t  i s  best 
to i n form the entire p rofess i o n  o f  t h e  areas a n d  sub­
jects b e i n g  o r  ahout to be i n vestigat.ed.  In this  way 
u n neeess ary c: u p l i e a t ion o f  w o r l" suc 'h a� m i g ht huppen 
i f  secrecy were e m p l oyecl , is  a v o i d e d ,  a n d  t h e  e n e rgy 
of ('o- lai Jorers i s  reserved for some of t h e  man y oth e r  
prob l e m s  of o r i g i n a l  resea r c ' h  a w a i t i n l-(  a t t e n t i o n .  S u c h  
p u b l i ci t y .  w i th i n  t h e  p rofess i o n .  s h o u l cl  n e v e r  e a u s e  
loss to sci ence,  o r  raise t h e  fear t h at s i ster e d u c a t i o n a l  
i n K t i t u t i o n s  o r  h o n o r a b l e  hroth e r  i n ve s t i l-(ators w i l l  
u su r p  t h e  fi e l d s  a ll cl s u bjeds a l r e'a d y  be i n g  properly 
worked.  

Par t i e s  w h o  fol lo w  th e researeh method may u s u a l l y  
be macle u p  a d van tageous l y  o f  p e o p l e  n a t i v e  t o  t h e  
fi e l d s  of research , a n d  w h o  I m o \Y t h e  ( 'o u n t r y .  i t ,;  
c l i mate.  custo m s ,  roa d s .  ete.  T h e  sr- i e n t i fi( '  h eacl  may,  
of eourse,  be an e x e e p t i o n  to t h i s  I-(en e r a l  r u l e . as a l s o  
may be a p h o t ogra p h e r .  c 'as t m a li C' r ,  0 1' o t h p r  spe< ' i a l 
\Y o r k e l· .  in ( 'ases w h e re t h p  l ea cl e r  is u n a h l e  to perform 
s u c h  c l u t i es .  

The l e a d e r of s u c h  a col i e('t i n g  part y should h a v e  
c h a rge of t h e  u n p ac k i n g', c a t a l ogu i ng, p u b l i c a t i o n  o f  
the res u lts o f  t h e  research , a r r a n ge m e n t  of t:l e  spee i ­
mens for ex h i b i tion as e v i d e n (,es of t h e  n e w l y - d i s ­
('overed facts a n d  l abe l i ng ot t h e  r e s e a r c h  c o l l e('t i o n s .  
T h e  arrange m e n t  an d l a be l i n l-(  may often be fac i l i tated 
hy fol l o w i n g  t h e  order ami l egemls of t h e  p u b l i ca t i o n ,  
o r  at  l east s u (' h  reports s h o u l d  be referred t o .  

Resear('h -('o l i e('t i n g  parties n a t u ra l l y  m u s t  spcure 
many spec i mens of ea('h Ii l ll c! .  a n d  i n  some ('ases as 
man y sPpPi l11 ens as ( 'an hf> fO I l Il !! .  Th l :-;  is n e('essary 
to el i m i n ate the e l emen t of c 'hal \ ('e o r  l u ck in fi n d ­
i n g  ev i d en ('es . a n d  a l s o  to e n a h l f>  t h e  stu d e n t  t o  d e­

te r m i n e  t h p  average type as \\'el l as to note except i o nal 
obje cts .  aml for the Rtml y  of v ar i a t i on . I n  th e ('ase 
of oHteo l ogi('al s p p C'i m e n R ,  t h i s  feature i s  of espedal 
i mportan ce , 

The pub l i cat i ons . and sperimens  a r r a n ge d  with 

l a bels ,  w h i r-h latter are n eeded a s  evi den('es of the 
increment of Im ow l ed ge . C 'onstitll te a s y n o p t k  co l l er­
t ion i l lustrati ng lmown fa('ts.  A ft e r  s u c h  a co l i e('t i on 

i� c o m p l eted for the instit l lt ion fi n a n c i n g  i t ,  the grf>at 
mass of d u p l i cate s pe c i m e n s  may serve as a store 

* Pr(,�(,l l tl�c1 nt  the .Joint 'Mct.'ting of the A n lt'ricnn A n thropological A 8!"O" 
ci a t inn a l H l  SPCtioll H. Anthropology, of the A merican AssocUitlon for the 
Advancement of Science. 

from w h i c 'h  to c lraw to s u p p l y  s i ster e c iu( 'a t i o n a l  in­
s r i tu t i o n s  w i t h  synoptic c o l lections for t h e  d i ff w; i o n  
of ex i s t i n g  k n o w l edge. 

Synoptic col lecting may be ('a r r i e d  on by a n y  mu­
se u m ,  and may be either l i m i ted to prov i n c i a l  areas 
a n d  few s u bj e cts by small  i n s t i t u t i o n s ,  or u n rest r i cted 
by l a rge ones.  It n a t u ra l ly appeals to a gl'eater n u m ­
ber o f  p e o p l e  t h a n  t h e  research meth o d ,  as i t  serves 
tu i l l ustrate by a c t u a l  objects the t h i n gs shown by 
p ictures i n  tex t-boo liS  a n d  othe r gen eral  publ ieations . 
T he best r es u l ts a r e  atta i n e d  by e n l i s t i n g  the s e r v i ces 
of research c o l l e c t o rs ,  who, being author i t i es . can 
s e l e c t  t h e  best available specimens a n d  av o i d t h e  ex 
pen d i ture o f  fu n d s  on oth e r  than t y p i cal mate r i a l .  
I f  the i l l u s t ra t i v e  spec i mens c a n  be seem'ed from 
a m o n g  the d u p l icates of a research m u s e u m ,  t h e  ex­
penses o f  a tr i p  to the field may be saved , t h u s  a eon­
s i cl e r a b l e  s u m  can be reserved w h ic h  may be used for 
s e c u r i n g a more extens i v e  series, o r  a :;ynoptil' c o l l ec­
t i on of some other � u bj ect, From the synopsis of t he 
o r i g i n a l researeh col l e c t i o n  the method of arrange­
ment m a y  be eop i e d .  t h u s  sav i ng the useless labor of 
\\' o r ld n g  i t  out again ; and l abels  may be q uoted . or 
poss i b l y  even sec u r e d ,  from the d u p l i cates kept for 
r e p l e n i s h i n g  so i l e d  labels in the research col l ect i o n .  

I n  c a s e  a n y  Hpec i m e n s  c a n  not be obta i n e d  by 
this  method t h e  s e r v i c e s  of cl e a l ers m a y  be e n l isted ; 
b u t  i f  m a n y  spec i mens are req u i re d .  a fi e l d  t r i p  w i l l  
u s u a l l y  b e  more el'on o m i c a l ,  espe c i a l l y i f  a n  experi ­
eneed research co l lector can be secured to d o  t h e  work 
on an econ omical  s i d e  trip or even on a main t r i p .  
I n  nearl y e v e r y  c a s e  t h e  l abel i n g,  wh ich shou l d  be i n ­
s i sted u po n ,  w i I I  g i v e  greater sat i s faetion i f  c l o n e  b y  
t h e  researeh eol l eetor,  S u c h  a col l ector w i l l  often b e  
glad t o  ma li e  a s y n o p t i c' col l ec t i o n  w h i l e  on a research 
t r i p ,  so as to cl i v i d e  t h e  fi n a n c i a l  b u r d e n  of the e x pe­
d i t i o n .  I n te l l igent persons n a t i v e  to a regi on . from 
w h i c h  spec i m e n s  are sou ght , may often be engaged to 
secure them at a reasonable expense,  espec i a l l y  if th ey 
m a y  do the work R u p p l e mentary to their  regu l a r  voea­
t i o n .  

T h e  th i r d  m e t h o d  may d i ffuse o r  e v e n  i n c rease a n ,  
th ropo logical lm o wledge o r  i t  may d o  both ; b u t .  i t  may 
be d is m i ssed by the mere state m e n t  that. not bei n g  a 
systema t i c  attack to pr o cl uC 'e s u c h  a res u l t ,  it p r o Yl' S 
of any va l u e  o n l y  by a c (' i d e n t .  I t s  o n l y  c o m m e n d a b l e  
feature i s ,  t h a t  oceas i on a l l y  i t  m a y  be a means of pre­
se r v i n g  valuable obj ects that otherwise m igh t be lost 
to the w o r l d .  

I t  i s  e v i dent,  t h a t  for eco n o m y ,  e ffi c i e n c y ,  and accu­
racy in d i ff ml i n g  k n o w l edge, the s y n o p t i c  methocl of 

col l ectin g s h o u l d  be replaced as far as poss i b l e  h y  a 
meth o d  of e x c h a n ge between i n s t i t u t i o n s  d es i r i n g s y n­
o p t i c  r-ol lertions and those mald n g  research col l ections.  
In m a n y  ('ases researeh m u se u ms can w e l l  afford t o  
p resen t s y n o p t i c  rol l ec t i o n s ,  made u p  f r o m  t h e  d u p l i ­
c a t e s  of t h e i r  researeh co l l ee t i o n s .  t o  t h e  s m a l l e r  m u ­
s e u ms,  w h i r h  a re w i d e ly d i st r i lmted , a n d  t h u s  a b l e  t o  
w i d e l y  d i ffuse k n o w l edge ga i n e d  by the resea rch 
m u s e u m .  

The research m e t h o d  o f  c ' o l l e c t i n g  i s  c 'erta i n l y  o f  
the h i l-(h est t y p e .  as i t  not o n l y  ad van ees Im o w l edge . 
b u t ,  w it h  e x e h a n ge,  eorrespo n d e n c e ,  and ( 'o, operation 
between m u s e u m s ,  may furn i s h  al l  the mate r i a l  res u l t s  
produced by t h e  o t h e r  methods. 

I M PRO VE'M E N T  IN YARN l\lA N U FACTURE. 

A x  i n v e n t i o n  has been rec ' e n t l y  made by a n  E n g l i s h  
m a n u faeture r w h i l ' h  rel ates to i m p ro v e m e n t s  i n  yarns 
s u e h  as are to be usecl  i n  t h e  m a n u fa c t u re of tex t i l e  
goo d s ,  t h e  object bpi n g  t o  c ' o n s t r u c t  a s e r v i eea h le  y a m  
from material  w h i c h  h a s  h i th erto been eOll s i c lerecl of 
l i t t l e  o r  no v a l u e .  o r  to ('o nstruct an excepti ona l l y  
strong yarn a t  a very ( 'heap rate,  T h e  i n v e n t ion ("o n ­
s i sts of a y a r n  h a v i n g a c 'ore o r  center th read a r o u ll c l  
o r  upon w h i ('h  i s  t h e hocl y or y a r n  p roper.  T h e  e o r p  
yarn may ( 'on s i s t  o f  o n e  o r  more m a t e r i a l s .  s u e h  a s  
('otton o r  worste d ,  o r  a ( 'om h i  n a t i o n  of the t w o ,  a n c] 
t h e  body of ( "otton or oth e r  mate r i a l ,  8 u c : h  as s i l k ,  woo l ,  
s h o d d y ,  m u ngo.  fl a x .  waste.  o r  a ( 'om h i  n a t i o n  of a n y  
o f  these. A ('corc l i n g  to t h i s  i n v e n t i o n , t h e  core t h read 
( ('on s i s t i n g, say.  of ( 'ot ton ) i s  covered e n t i r e l y  w i th 

a n y  other cl esi red fi her ( sa y ,  of wool ) .  s o  com hi n i n g  
t h e  strenl-(th of t h e  ( 'ore w i th t h e  u t i !  i t y  o r  a p pearance 
of  the hocl y .  B y  eom b i n i n g  t h e core and body as d e­
scri hed . fi h e r s ,  s t t l"h a s  waste or m u n go of such s h o r t  

s t a p l e  as to be of p ra( 't i l'a l l y  n o  s p i n n i n g  v a l u e .  may 
be u t i l i ze d  i n  t h e  m a n u fac ·ture of t ex t  i l e goods possess­
i n g  eq u a l  o r  I-(reater s t renl-(th and h e i n g  s i m i l a r  in ap­
] l e a r a n c ' e  to I-(oo d s  man ufae t u recl from h i gh-class fibe r.  
T h e  ( 'ore and h o d y  c o n s t i t u t i n g  t h e i m proved yarn are 
e o m b i n e d  in t h e  fol l o w i ng m a n n e r : 

T h e  fi bel" fo r m i n g the bod y of t h e  yarn is removed 
from t h e  s w i ft .  o r  c a r d e r . hy means of a condenser 
d offer ami ('ard and i ron s t r i ppers i n  the o r d i nary w a y .  
a n d  t h e  cor8 thread i s  hrought from a n y  adjacent point 
t o  a n d  b e t w e e n  t h e  ('a r d  s t r i pper a n d  t lJ e  i ron s t r i pper.  
f r o m  w h i ch point the t w o  tOl-(et h e r  pass hetween t h e  
r l 1 hhers a n d  the hody i s  r u b h e cl a r o u n d  t h e  c o r e  suffiei­
pntly to k eep t h e  two toge t h e r  w h e n  on t h e  con�enser 
hobhi n ,  fro m  whieh the y a r n  i s  spun i n  t h e  o r d i n a r y  
m a n ner. 

Cryostase.-A curios i ty  of  t h e  p h ys i ('o-ch e m i cal  (10-
m a i n  is cryos tase , a m i x t u r e  of equal  parts of p h e n o l ,  
sapon i n .  ('a m ph o r .  a n d  a l i t t l e  t u r pent i n e  o i l .  T h i s  
h o d y  possesses t h e  aston i sh i n g property of l i q uefy i n g  
i n  t h e cold and Rol  i cl i fy i n g  i n  t h e  wanTI. True . a l b u­
m i n o i d !'!  also h a\'e th i s  pecu l i a r i t y .  h u t  i n  d is t i n ct i o n  
f r o m  t h e s e .  th p proeess (' a n  h e  r e p e a t  I'd a n y  n u mber 
of t i mes w i th ('ryost ase.  Sol i d i fi e d  a l h u me n  ('annot be 
l i q uefie d again by meam:i of coltl .-Deutsche Medizin 
Zeitung. 
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A CHAT ABOUT SPOONS.* 

THIS i s  an age when i t  is  considered poss ible  to 
tr'!ce the evolution of nearly everyth ing.  I n  t h i s  article 
I purpose show i n g  not  o n l y  the evolution of our 
modern spoon from the p r i m i t i v e  shel l  spoon . as u sed 
by prehistoric m a n .  but  also the w i de distribution of 
this common yet useful utensil  of our everyday l i fe .  
The objects selec ·tecl for i l l ustration are a l l  i n  the 
Horni man Museum .  

v � a r l  oyster shell . ( b )  a shell  spoon made from one of  
the Tu rbo fam i l y  from the Solomon Islands,  and s i m i l a r  
8xamples c o m e  f r o m  t h e  N e w  Hebrides,  and are used 
also i n  neighboring islands ; spoons made from the 
Nautilus shell come from the Maldive ISlands ; c is 
a spoon made of a scallop shel l bound to a piece of 
bamboo ; d is  a p r i m i t ive spoon made from a gou r d .  
T h e s e  are u s e d  in various parts o f  t h e  world .  The 
specimen i l l ustrated came from M a n d ingoland, on the 
west coast of Africa. 

b 

a 

FIG. l . -P R I l\I I T I V E  SPOO� S. 

Guinea" ( P . 1 3 2 ) ,  says : "The upper part of the handle 
i s  intended to  represent a face, a n d  the rest of the 
design is  very characteristic." The late Rev. J. 
Chal mers says of a man whom he saw carving one of 
these spoons : "His only too ls being a smal l she l l  and 
a p i ece of fl i nt brought from the East ; "  and i n  another 

place,  where he saw one being made : "The only i n­
strument was a p i ece of fish-sld n ,  attached to a stick, 
a n d  which served as the file . " 

Then, aga i n ,  we have the cocon u t  s poon improved 

" 

c 

f 

FIG. 5.-SPO O S S  F RO M  A FRICA A N D  PERSI A .  

FIG. 2. -00CO.N U 'I' 8POO.NS F R O M  N EW G U I N E A .  

I FIG.  3. -COCO�UT S P O U � S  W ITH WO ODEN HANDLES. 

FIG. u. - K A FF I R  P O R R I DG E SPOONS. 

I, 

c 

FIG. 4 .-SPOONS FROl\I BORN E O  A N D  M A D A GASCA R. 

Preh istoric man most probab l y  fi rst used the half­
cl osed palm of h is h a n cl as a means of eonv e y i n g  l i q u i d  
foods to h i s  mouth . T h i s  l lf' i n g  very unsat i sfactory.  h e  
no doubt s o o n  foun d  that a e l a m  0 1' sca l l op shel l . u s e d  
either without o r  w i t h  a h a n d l e .  was a v a s t  i m prove­
ment. Such spDons are used evcn to-day hy p r i m i tive 
people i n  some of the South Pacific I s l a n d s ,  as  w i l l  be 
seen i n  Fig. I ,  which shows spoons ( a )  made from a 

* The Reliquary and IlIuBtrated Archlilologist. 

Man y  p r i m i t i ve people make their spoons from the 
cocon ut.  A piece of the shell  i s  cut from the n u t .  as in 
the case of t h ose from New G u inea ( see Fig. 2) . T h ese 
spoons are used for eat i n g  sago. and are w ithout a 
separate handle .  T h e  Papuans . however. are n o t  con­
tent w i t h  the plain spoon . but carve and perforate t h e  
handle w i t h  elaborate rlesign s ,  t h e  cut-out part round 
the pattern being filled i n  w ith l ime.  

Dr. Haddon, in his "Decorative Art of British New 

Ii 

FIG. 7. - M ETAL SPO O N S. 

upon hy adding a longer handle  of woorl , as w i l l  be 
seen by referring to  t h e  next two groups of il l ustra­
t ions .  

Lpt us next take thOR!' wh i c'h I h ave selected for 
i l l ustration i n  Fig. 3. Thp u p pcl 'most one came from 
C!'ylon.  and is of a common type i n  that country . 
though som!' of them are carved and perforated .  The 
second is from t h e  Mal d i ve I slands.  Both have th e 
bandle attached in the same mann er-by l�tti ng the 
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wood handle through a hole in the coconut bowl of the 
spoon. The lower two specimens came from the South 
Pacific Islands ( I  do not know the exact locality ) ,  and 
they are lashed to their handles by fine plaited cane. 
The longest is 1 foot 2 inches in total length. 

the first two spoons, for example, instead of being 
almost in the same line with the stem, are bent for­
ward at a slight angle, and in place of being rather deep 
are quite shallow. They are almost incapable of con­
taining liquids, and are adapted only for conveying to 

centuries. e is a brass spoon from Western China, 
round and lIat-a sort of copy of the coconut type, as 
will be seen if compared with those in Fig. 3. d is 
somewhat similar in form and material, and is from 
Burma. The handle is slightly ornamented by punch­
marks ; ( e )  while the last is a bronze oval spoon with 
round handle, which Mr. Horniman obtained in Man­
dalay. It shows a decided improvement in design, and 
is certainly quite elegant and European in form ; in 
fact, quite the type of spoon shown in my next illus­
tration. 

Fig. 8 contains a group of old English spoons. Two 
are carved wooden spoons ; their handles are pierced 
right through the thickness of the wood, and in each 
handle are two small round balls which slide in a slot, 
the whole being cut out of the solid-as an exhibition, 
no doubt. of the carver's skill. This peculiar feature 
occurs frequently in wooden spoons of the early part 
of the nineteenth century. The center specimen shown 
measures 1 foot 2lh inches. Both have a loop carved 
at the end of the handle for suspension. For further 
illustration of this kind of spoon, I would refer the 
reader to The Reliquary for July, 1903, p. 165. 

The lowermost example is an old horn medical spoon, 
with a silver plate on the handle for placing on the 
tongue, the bright silver acting as a mirror and re­
flecting the light on to the roof or back of the mouth. 
( Nowadays the modern doctor uses the electric light 
for such purpose. ) 

FIG. S. -OLD EN GLISH WOOD AND HORN S.t'OONS. In the Museum collection there are several · lead 
spoons, found while digging at Austin Friars in 1892, 
and are of about the sixteenth century. Numbers of 
such spoons have been found in different parts of 
London, and many good specimens of them will be 
seen in the Guildhall Museum. 

In Fig. 4 ( 0.11 ) the top spoon is from North Borneo, 
with handle fastened in the same manner as the last 
two in Fig. 3. The next ( 0.12 ) is from the same dis­
trict, and is made entirely of wood, somewhat re­
sembling its coconut prototype, and is curved in the 
same manner ; the length of this one is 1 foot 6 inches. 
The next is also from Borneo ; the handle is more 
shapely in its formation, and is fastened to the coconut 
bowl ( which is slightly curved ) by pins or nails. In 
this illustration I have included another type of spoon 
from the same island. It has a fiat front edge like a 
shovel ; is made of dark hard wood, and is carved where 
the handle joins the bowl. The last two in this group 
are from Madagascar, one very similar in shape-a sort 
of fiat scoop--the other more like a Cornish spade, 
heart-shaped, with a straight handle. These are made 
of a light colored wood. 

Now, if we turn to Africa proper, we find the natives 
making their spoons like their smoking pipes-large 
and bountiful of wood, b.ne, horn, . and hide in various 
forms in different localities. The Kafllrs, Zulus, and 
Basutos make their spoons very large ( as will be seen 
in Fig. 6 ) , many being from 1 foot 8 inches to 2 feet 
6 inches long, and 5 inches in the longer diameter of the 
bowl ; they are used for serving and drinking beer and 
porridge. 

Those from Lake Tanganyika are small and round 
in the bowl. The top one in Fig. 5 is from this locality, 
and is not unlike some of the old English punch ladles. 
Th-; ' second one is from East Africa, its handle also 
being carved ; the black marks on it are caused by pres­
sure with a hot iron. It is used for eating porridge. 

The Zulu spoons have a characteristic bend, or, 
rather, angle in the handle, and are generally carved 
or ornamented with a kind of "poker work" ( see Fig. 
5, d ) ; they are very deep in the bowl, resembling the 
Persian sherbet spoon, which I have placed next to 
it for the sake of comparison. Some of the spoon 
handles of the latter country are beautifully carved 
and perforated with open-work, as will be seen in the 
illustration, and are very often embellished with color, 
as in the large specimen shown, which measures 16 

the mouth thick porridge, of which the Kafllrs are so 
fond. The Rev. J. G. Wood, in his "History of Man," 
says : "The Kafllr takes a wonderful pride in his spoon, 
and expends more trouble upon it than upon any other 
article which he possesses. Althougb there is a great Another form of spoon, or, rather, more correctly 

a r Ii 1 I� 
FIG. to.-WOODEN SPAT U LlE. 

variety of patterns among the spoons manufactured 
. by the Kafllr tribes, there is a character about them 

which is quite unmistakable, and which ( to the stu­
dent ) points out the country of the maker as clearly 
as if the latter's name were written on it, '·

, 

speaking, ladle, is deep and cup-like in form. The coco­
nut type is used by many primitive people, just as we 
have seen in making a spoon, and we also get from 
them a true ladle. See Fig. 9. ( a )  This is made from 
a coconut furnished with a redwood handle, and is 
from Africa. Next to it ( b )  is one entirely of wood ; 
the bowl is round, coconut like, and deep, with a carved 
twisted handle, and curved at the end, forming a hook 
by which to hang It up. This came from South Africa 
( but I do not know from which tribe ) ,  and measures 
1 foot 6 lh  inches long. c is a ladle of wood, a common 
type throughout China and is used for serving out rice. 
d is a ladle made from the horn of the musk ox, 
and is characteristic of the northwest coast of America ; 
this specimen came from Queen Charlotte Islands. 
The end of the handle is carved with a conventional 
head of a bear and a human figure ; it is 11 inches 
long. The Indians often make them much larger ; in 
fact, we have a specimen which measures 1 foot 6 lh  
inches, the full size o f  the horn. 

Ladles are ma.de by the natives of the Maldive Islands 
by bending and binding round a palm leaf, so as to 
form a scoop.. Small brass spoons are used by the 
Hindus in their religiOUS ritual. 

FIG. D.-LA DLES FRO M VARIOUS PARTS. 

We now come to another type of spoon or spatula, 
used principally for stirring and mixing while cooking, 
etc., though some of them for conveyance to the mouth. 
In Fig. 10 will be seen a number of · these articles. 
a is a common bamboo spatula used in Western China 
for mixing opium and in serving it out for sale. b is 
a wooden specimen used by the Kachins of Burma, 
for mixing and stirring rice ; similar oar-like imple­
ments are used by the natives of the Maldive Islands. 
e is a wood spatula, with carved handle and oar-like 
blade, and is from the Straits Settlements of the Malay 
Peninsula, and shows a decided improveinent on the 
first two examples. d is of wood, flat, but has rather 
more of the spoon form, with . two notches in the 
handle ; it is from Upper Burma and measures 1 foot 
t lh  inches. e is a curious light wood spatula from the 
Maldive Islands, and is used for stirring and making 
( sweetmeats ) toddy. f is a long thin wooden spatula 
from New Guinea, and is used in conveying lime to 
the mouth from gourds when chewing the betel ( areca) 

inches long. Here we have an evolution, I think, from 
the shell scoop spoon. 

In Fig. 5, c, I have placed one of the characteristic 
Zulu bullock horn spoons. 

. 

In the next illustration ( Fig. 6 )  are shown four of 
the large wooden sPOOJ18 of the KafIlrs. The bowls ot 

In Fig. 7 I have grouped a number of metal spoons. 
a is a silver Spoon which was dug up in Kent, with 
the acorn knob to the handle, which is characteristic 
of the fifteenth century ; it is 5 lh  inches long, and 
next to it ( b )  a lead one unearthed in London, and of 
a type commonly used in the sixteenth aud seventeenth 
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n ut : the l i me is kept in gourus. fJ is a I:l i m i la r  I:lpec i men 
made of turtle she l l ,  an d  i i s  made of the bone of a whale,  
and is decorated w ith small  shell  d i s k s .  h a n d  j are 
characteristic types of dark wood spatulre elegantl y  
carved ; these domest i c  i m plements a r e  characteristic  
of the southeast of New Gu inea.  Dr.  Haddon saYI:l of 
them i n  his  work mentioned before , p .  2 0 2 : "These 
are usua l l y  made of ebony , and are cleverl y  and vari­
ously carved ; a n d  al:l a rule the design il:l  p icked out 
by the i ntaglio portions being fi l l e d  u p  with l i me, 
t h e  contrast of t h e  white and black being very 
pleas ing."  ( Fo r  further part i c u l a rs on these spatulre 
I would refer t h e  reader to Dr.  Haddon's  boo k ,  IJp .  
204-2 1 2 .  ) 

These spatul re  are often called " c h unam spoons" 
( "chunam" is  an Anglo-T a m i l  word for q u i c k l ime ) .  

T hese l i m e  spoons are also made of the leg-bone of the 
cassowary. 

We now come to snuff spoons. These are made by 
the Kaffirs a n d  Z u l u s. and are of horn, bone, brass, 
etc. They are used for taking out the snuff from the 
snuff gourds,  and are often carried beh i n d  the ear, or 
in  the h a i l' ( as the opposite e n d  of the spoon i s  gen­
erally cut with teeth like a comb ) ,  or i n  the belt. T h e  
Chinese u s e  small  s i lver s n u ff  spoons , w h ich a r e  at­
tached to the s t opper of the crystal 01' jade snuff 
bottle employed.  

In  Russ i a  so me spoonl:l are made of a pecul iar  kind 
of c l o i sonne enamel , the effect o f  which i s  very beau­
t i fu l .  

T h e  fi rst B i b l ical reference t o  s poonl:l i s  t o  b e  found 
i n  Exodus,  chapter x x v  . .  verse 29 , where Moses i l:l  com­
manded to have the d i shes. bo w l s ,  and spoons fo r the 
Tabernacle made of pure go l d ; and aga i n  i n  the First 
Book of Kings,  ehapter v i i . .  verl:le 50,  spoons are 
spoken of i n  connection with the uten s i l s  for So lomon's 
Temple. 

There are specimens of ancient Egyptian,  Greek , a n d  
Roman spoons in  t h e  B r i t i sh Museum.  The b e l:l t  are o f  
gol rl and s i l ver.  w h i l e  those i n  common u s e  w e r e  gen­
e ra l l y  made of bronze . i ron . 01' wood ; many show how 
the shel l shape was s t i l l  reta i n e d .  

An elaborate l y  w o r k e d  g o l d  s poon i s  s t i l l  u s e d  at t h e  
coronations of o u r  Id ngs and q u e e n s .  I t  i l:l  i n tenderl 
for the o i l  used in anointing t h e  royal personage , an(1 
is I<ept w i th the rest of the crown rega l i a  in the Tower 
of London. It  i s  9 inches long, the bo w l  being 2 1,4  

inches b y  1 ' j  I inches.  
A postle spoons were made i n  sets at  the beg i n n i n g  

o f  the s ixteenth century, and w e r e  genera l l y  used a s  
christen i n g  presents. T h e y  were either su rmounted 
by the patron saint of the donor. or the apo

';t l e from 
whom the c h i l d  tool< its name, and in a set each spoon 
term i nated w ith the head o r  ent i re figure of one of eaeh 
of the twelve.  

Many Americans ('o l lect s i l ver spoons when travel i ng, 
which bear the arms of t h e  particular c i ty or town 
w h i c h  they have v i sited.  I am t o l rl by a 

·
·friend , a 

jeweler in one of our cathedral  c it ies .  t hat he s e l l s  a 
great n u mber to them as mementoes of the i r  v i s it .  

I n  conclusion,  we m a y  v e r y  we l l  d i v i d e  spoons gen-
erica l l y  unrl e l' the fol lowing heads : 

1 .  The c l a m  shell-o v a l .  
2 .  The cocon ut she l l-ro u n d .  
3 .  The gourd type-deep ( th e  p rototype of the ladle ) .  
4 .  The bamboo type-fiat ( a --sort of spatula ) .  
5. The spoon proper-of various shapes. 

R1CIL\IW Qt:lCK. ==== 
T H E  B U S I N E S S  OPPORT U N I T I E S  OF C U B A . *  

By FIIE l JE II I ( '  lVI .  N O A .  

T I l E  w r i t e r .  who s p e n t  the l a s t  two years as t h e  
offic i a l  representative i n  Cuba f o r  the American U n i ­
tarian Assoc iation , had frequent occasion,  d u r i n g  ex­
tensive t ravels in that wonderfu l l y  endowed and fa i r  
i s l a n d ,  t o  observe the remarkable natural resou rces 
and the commercial  opportun ities only await i ng the 
magic touch of foreign capital and enter prise .  A re­
ference to the Un ited States m i l i tary census of 1 8 9 9  
and to other recogn ized authorit ies h a s  tended to con­
fir m his i m pressions and observations.  

A brief rev iew of Cuba's geography and pos i t ion 
seems i n d i spensable,  as  few A m e r i cam; rea l ize that 
i t  contains an area of 4 8 , 0 0 0  square m i l es .  or that it  i s 
equal in s i ze to Pennsy lvania.  I t s  extreme length i s  
7 6 0  m i l e s .  and i t s  greatest w i d th 1 25 .  A bacl,bone of 
h i l ls and moun t a i n s  extends from west to east. c u l ­
minating in t h e  lofty mou n ta i n  ranges of the eastern 
province of Santiago de C u ba .  the h ighest peal,: ot 
which, the Pica T u rqu ino,  r i ses to a h e ight of 8 , 5 0 0  
feet above the l e v e l  of the C a r i bbean Sea. 

I n  addit ion t o  the natural fert i l i t y  of its soil ,  Cuba 
i s  most favorably s ituated as regards c l i mate.  It l i el:l 
just w i t h i n  the no rthe rn  tropics .  Havan a being c u t  
by t h e  tropic  of Cancer, or lying i n  n o r t h  lati t u rle 23 \ �  

deg. The trade w i n rl s  affect every p a r t  o f  t h e  i s l a n d ,  
w h i le  the f a c t  that Havana i s  separaterl from Key 
'Vest by only eighty-s i x  m i les of the warm waters of 
the Gulf Stream. tempers the c l i mate w i t h  coo l i ng 
northern breezes from Florida.  

Cuba.  at the present moment. offers exceptional ad­
vantages to the w ide-awake American capital ist .  Her 
natural market. i s  t h e  U n i ted States, and t h e  new red­
procity treaty w i l l  give a great i m pe t u s  to her trade 
w ith America.  Moreover . Sir W i l l i a m  Van Horne's 
new trunk railway system assures.  for t h e  fi n; t  time 
i n  fou r h u n d red years, rapi d tranl:lporta t i on from one 
end of the island to the ot her.  One may now t ravel by 
railway,  leavi n g  Havana i n  the morning. and reach 
Santiago, on the south coast . i n  twent y-five hours.  o r  
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a day and n ight . Pul lman and parlor can; are r u n  
o v e r  t h i s  syste m, w h i c h  i s  being constantly perfected 
by the construction of branch l ines to a l l  important 
c i t i e s  and towns.  Besides thel:le advantages , there i s  
a d d e d  t h e  i n d ispensa b l e  o n e  of a st rong stable govern­
ment under the able d i reetion of Pres i d en t  Estrada 
Pa l ma,  whose long exile of eigh t een years i n  the 
U n i ted S t ates has imbued him thoro ugh l y  w i th the 
love of A m e r i can p r i n c i ples of const i t utional order 
and l i berty.  

Although C u ba has u n r i valed natural  advantages as 
a cane-sugar and a tobacco-ra i s i n g  coun t ry , and these 
are by far her two mos t i m portant i ndustries,  I:l h e  has 
other great natural re;;ou rces,  w h ich,  when once de­
ve l oped , w i l l  eventu a l l y  convert her i n to a lead ing 
manufacturing,  agricu l t u ra l .  and commercial  country.  
It  i s  est i ma t e d  that she has t h i rteen m i l l ion acres of 
v i rgin fores t s ,  largely of val uable hardwoods-I:lome of 
them so hard that , i t  is s a i d ,  they w i l l  w i t hstand the 
action of water for over one h un d red years. In the 
eastern province of Santiago there are l o f t y  moun­
ta ins . some of whose slopes appear to be n o t h i ng but 
s o l i d  ma�ses of iron. Acconl i n g  to the m i l itary cen­
sus of 1 8 9 9 .  the ore cons i s t s  p r i n c i pa l l y  of hematite , 
w i t h  a cer t a i n  quanti t y  of l i mon ite.  I t  il:l eas i l y  
w o r k e d ,  and of e x c e l l e n t  q u a l ity ,  e q u a l  t o  the bel:l t 
S w e d i s h ,  s ince it con t a i n s  62 per cent of p u re i ron.  
II I  the southern port ion of Santiago province , at Cobre.  
there has been d h ; ('overed a very r ich deposit of copper. 
A s ,  geologica l l y  s peak ing,  C u ba has never been scien­
t ifical l y  s u rveyed.  and its  soi l  i s  sti l l  scarcel y  scratch­
ed . i t  i s  h i g h l y  p robabl e  t h at i t  conta i n s  many h i d den 
I:lou rces of great m i neral wealth . A mong the miner­
a l s  a l ready d i scove red , asphalt  is by no means i n s i gn i ­
fkan t ,  a s u ffi c ' i e n t  quanti t y .  f o r  many years, h a \' i ng 
heen extraeted from the neigh borhood of Santa Clara 
( an i n land dty of 28 .iiOO i n h a b i tant;; ) to serve for the 
manufacture of gas for m u n i c i pal l ighting. In the 
I s l e  of Pines . off the I:louthern coast  of Havana pro· 
v i nee, there are fine q u a r r i es of marble and jasper.  

In cotton,  Cuba offen; a very promising field for de­
velo pment, espec i a l l y  a l ong t he south coast, where w i l d  
cotton of good q u a l i ty grows abundantly t o  t h e  height 
of fou r  or five feet . Mr. George Reno.  w r i t i n g  to that 
p rogressive American newspaper.  the Havana Post. 
states t h at succe�sful experimentl:l have proven C u ba 
to be a d m i rably adapted for t h e  c u l t i vation of Sea 
Is land cotto n .  A merican farme rs have a l ready demon­
st rated , w i t h i n  t h e  past year . that  " Sea I s land cotton 
w i l l  yield from one to two ii O O-pound bales of l in t  per 
acre, bringing from 20 to 2 6  cents per pound in  Savan­
nah,  Georgia .  This means a profi t  from one t o  t wo 
h u n d red d o l l a r s  per acre i n  s i x  months'  t i m e  from 
planting."  

N o  oranges in  the w o r l d  are fi n e r  or s weeter t h a n  
those o f  Cuba.  w h ic h . i n  t h a t  country . I:le l l  al most for 
a song. Exempt as the i;;land i s  from the occas ional  
flOsts of I<' lorida .  they can be eas i l y  aIHI s uccessfu l l y  
grown .  W h e n  ( h ree or f o u r  y e a r  b u d d e d  trees a re ,et  
o u t ,  the groves w i l l  y i e l d  a profita b l e  ret urn i n  t h e  
th ird year,  " a n d  at from fi v e  t o  t en years w i l l  produce 
$500 worth of fruit to the acre.  Orange groves at ma­
tu r i t y  in Cuba are valued at  $ 5 ,000 I Jer a( 're.  01' a t  three 
t i mel:l th e price of l<' lori d a grove;; . "  W h i l e  wait ing 
for the groves to  bear ,  p i neapples ( of exceptional qual ­
ity and I:lweetness ) . cotton.  tobacco. or vegeta bles may 
be grown t o  ad vantage b e t ween the rows. 

Vegetables  of a l l  ld nds t h r i v e  in C u ba , and garrlen­
tr uck fa r m i n g  in the v i c i n ity of Havana and the prin­
CIpal  C u ban c i t ies is  q u ite a profitable  i n d ustry.  The 
Cuban potato, when placed i n  ('o mpeti t i on w i th the 
Berm u d a .  w i l l  b r i n g  q u i te al:l h i gh a price i n  the New 
York market.  If  smaller.  i t  i s  very mealy and remark­
ably firm. suffering scarcely any deterioration,  even 
w h e n  I,ept for a year.  

It  i s  hard to Imow w h ere to stop when describing 
t he nat u ral  advantages a n d  resou rces o f  the Pearl  of 
the Ant i l les.  In the east e rn  a n d  southern port  ions 
there are vast forests of cocoa n u t pa l ms ,  al most suffi­
cient to supply t h e  needs of the world.  A mong fi fty 
varie t i es of harrl woods,  suscept i b l e  of h igh finish , 
there is one species . majague, rlest ined to comma n d  
a h igher p r i c e  t h a n  mahogany a s  soon a s  lmown t o  
t h e  marl,ets o f  the outsirl e  worl d .  

N o  land i s  more favore(l than C u ba w i t h  deep a n ( l  
well -protected harborH.  a('('essible  t o  a l l  t h e  great ar­
t e r ies of i n t e rn a t i o n a l  t raffi(' .  Havana. w i t h  2 [; 0 . 0 0 0  
inhabitantl:l .  is  a progress ive ( 'ommereial  and manu­
factu ring metropo l i s .  and jmltly ('a i l ed .  from i ts geo· 
graph ieal  pos i t i o n .  t h e  " Kcy to the G u l f  of Mexico ."  
C i enfuegos ( 3 0 . 0 0 0  w u ls ) .  somet i mes cal led t h e  " Pea r l  
of t h e  South . "  is  al ready an i m port a n t  commer(' i a l 
empori u m ,  and w i l l  a < t a i n  a comma n d i n g  pos i ' ion w h e n  
t h e  Panama C a n a l  s h a l l  h a v e  been compl e t ed a n d  
opened.  as i t  h a s  a Hplen ( l i d  and I:l h e l tered h a r bor o n  
t h e  Cari bbean Sea . Santi ago ( 4 5 . 0 0 0  s o u l s ) w i th itK 
hacl<ground of l o fty mountains rich i n  i ron and oth er 
m inerals.  i s  destined i n  t i m e  t o  become a Eecond Pitts­
burg. The Bay of N i pe . on t h e  n o r t h  coas t .  iR  one of 
the finest in t h e  w o rl d .  a n rl . w i th a bran('h l i n e ('on­
necting i t  with the C u ban Central R a i l w a y .  it  w i l l  be­
('orne an i mportant o u t l e t  for t h e  exporta t ion of ('at t Ie .  
horsel:l .  and l i v e  stocl, from the unexcel l ed gra;'. ing 
groundl:l of t h e ('en t e r  and east of  Cuba.  

Rendered fert i l e  by thc ( 'opious rains of su mmer ; 
npver u n hearahl e  evpn in t h e  warmest feason of the 
ypar.  W i l h an u n r i va l e d  hal m y  w i n t e r  c l i m a t e  from 
De('pmher until  M a y .  and remarlm b l y  free from poi son · 
ous rept i l es and pel:l t s ,  C u ba is fast heco m i n g  more and 
more popular as a resi dence for Americans.  whether 
engaged in business or as touriEts .  In w i n ter,  to the 
i n v a l i d ,  it  offers pecu liar attracti ons,  as its beautiful  
ticenery and wondrous caves are extremely enchanting, 

w h i le,  at al most every turn, there ean be fou n d  n a t u ral 
baths and waters of the h i ghest med i c i n a l  v a l ue. 

The future of Cuba is  b r i l l iant and assured, as she 
is well started on the d ifficult  path of orderly and 
constitu t i onal government.  Her population is of ex­
cel l e n t  mate r i a l ,  the great majority being of the best 
w h ite stock of  France a n d  S pa i n ,  the French element 
having e m i grated to C u ba from the neighboring island 
of Hayti , at t h e  t i me of t h e  s lave i n s u rrections early 
i n  t h e  last century.  The black popu l a t ion,  constitu­
ting only one-fifth of  the m i l l ion and a half inhabit­
ants, if gen era l l y  ignorant,  is i n d ul:ltrious and pos­
spsses a native refinement. C u ba is  fort unately free 
from the taint  of I n d ian blood.  so that . u n l i ke some 
of the other Lat in-American republics.  she i s  strongl y 
opposed to revol utions,  and i n c l i neS toward i n d ustry,  
education,  e n l i ghtenment, and t he development of h er 
best facul  t iel:l. 

E LECTRO L YT I C  R E F I N I NG OF LEAD. 
Mil .  A :>; Ho :>;  G.  BETTS contributes a long i l l u strated 

article  in  the current n u m ber of I<J l ectrochem ical  I n­
du stry, in w h ich he gives fu l l  deta i l s  concerni n g  h i s  
lead·refin i n g  process, wh ich is  among t h e  most i n ter­
esting recent achievements i n  e l eetrometa l l u rgy. The 
s o l ution of the prohl e m  fou n d  by l\l r. Betts i s probably 
the first one enab l i n g  the ele( 'trol ytic  procesl:l to enter 
i n to su ecesl:lful ('ommerl' i a l  compet i t ion w ith the ol der 
meta l l u rgical method H ,  an d  the fact that the electro­
l y t ic  process f U l' ll i s h ps l ead c o m p l etely f ree of b ismuth 
appears to he the main argument in  favor of its suc­
( ·pss. An i n (' i d en t al  ad van t age. wh ich,  however, i s  
equ a l l y  i m portant . i s  t h e  d i m i n u tion o f  t h e  danger o f  
lead-poif;on i n �  t o  w h i ('h the w o r k m e n  are exposed.  
The novel feature of th e process i s  the e l ectro l y te, 
w h i e h  is a s o l u t i o n  of lead-fiuol:l i l icate,  ( 'onta i n ing an 
exc'pss of fi u os i l i ei c  a d d .  I t  is  easi ly prepared from 
i n expeIH ; i v e  materi a l s : i t  may be made to contain a 
con s i d erab l e  a m o u n t  of d i ssolved lead ; it condu�ts the 
( ' u r rent w e l l .  i s  eas i l y  h a n d l e d  and stored, and i s  non­
volati l e  and stah l p  n n d e r  el e( 'tro lysis .  lVI r. Betts 
states that the e led ro l y t e takes u p  no impur ities ,  ex­
cppt pos s i b l y  a sma l l  part of i ron 0 1' ;'.inc.  On the 
hasis o f  a ( 'on l <m t  of 0 . 0 1 p p r  ( 'e n t  of ;'. i n c  and solub l e 
i ron in the anodes . a n d  on the basis of 1 ;:; 0 cubic feet 
of s o l u t i o n  rpq u i red for every ton of lead turned o u l  
per ( l a y  hy t h e refinery . :'Il l ' .  Bett s esti matel:l t h a t  in  
one year the 1 ;:; 0 ( ' u b i c ' feet wi l l  h a v e  taken u p  93  
p o u n d s  o f  i ron and z i n ( · . or ahout 1 p e r  cent. These 
i m purit ies  ( 'an a( ' ( ' u lll u l ate to a much greater extent 
than th iR  beforp they hec'o me obje('ti onable .  }l r. Betts 
a l so poin t s  out t h at t he e l e d r o l y t e  may be eas i l y  pur­
fi ed in  several ways.  A n  interest i n g  d e t a i l  of i m port­
an ('e is the s i m p l e  m(>thml by w h i e h  a dense,  coherent. 
and so l i (1 ( 'ath o d k  deposit of lead h ;  obtainerl .  The 
l ead "trees" p ro(hH'p(1  under o r d i nary con d i tions are 
wpll  kno w n .  W h en the Bet  ts I J I'O( 'ess was first oper­
ated w i t h  the pure fi uos i l i r 'at e s o l u t ion ( 'onta i n i n g  an 
ex('ess of fiuosi l i d e  a(' i d  the l ead �rew from the cathode 
toward the anode.  and in  order to avoi( 1  I:l h o rt-c ircuits 
it became necessa ry to period i c a l l y  remove the cathode 
and rol l down the lead . Thil:l (l i ffi c n l ty was overeome 
by t he a d d i t ion of SOUle �eiatine or g l u e  i n  smal l 
q u a n t i t ies to t h e  e l eei r o l yte. W i th t h i s  a d d i t io n  to 
t h e  sol ut ion a ( lense de ;Josit (,f lea(l  is obtained,  i ts 
denl:l i t y  h e i n g  greater t h a n  ('an he produced by rol l i n g  
the erysta l l ine depos i t  u n l ess �reat p resl:lure il:l  used.  
Commen t i n g  e(l ito r i a l l y  on t h e Betts method , our con­
temporary e x p resses the hope that the succesl:l t h us 
obtained in t h e  eleetro l y s i s  of lead . general l y  accepted 
as i m praetiea b l e . may give some e IH,ouragement to the 
e m p l o y m e n t  of  s i m i l a r  methods in  the t reatment of 
some other meta l s .  This hope appears jUl:ltified,  especi­
al ly in  v i e w  of the fact that i n  the Betts proeess i t  has 
been found t o  he possible t o  o];v iate the chief  d i fficulty 
-spongy depol:lits-by inexpensive meanl:l.  

T H E  F I RST E L I<�C T R I C  T R l ' N K  R A I LROAD I N  
GREAT B R I T A I N .  

B y  t h e  Englil:lh Correl:lpondent o f  t h e  S( ' l (O; :>;TIFIC 
A � I E Iu ( · .\ ;o.; .  

'f i l l-: fi rs t  r u n  un( ler  aetual worldng con d itions o f  an 
e l ectr i c  t ra i n  u pon a t r u n l, rail road in Great Britain 
was re('en t l y  m a d e  u pon the Lancashire & Yorkshire  
Ra i l roa(l . I t  was a ('u r i o u s  t r i p .  strongly emphasi z i n g  
the r a p i d  a d v a IH'e in tran s i t  and the pos s i b i l i ties of 
future eled rie tra('tion. for both the e l e('tr ic  anrl s team 
systems of p r o p u l sion were in  s i m u l taneous operation 
u pon t h e  same track. and w ithout i n terfering one w i t h  
the other.  

The sec t i o n  of  this  trunk r a i l roa(l t o  be conve rted to 
e l ectricity i s  t h a t  hetween L i verpool  a n d  Southport, 
w h ich i s  a popular res i d ential  quarter for business 
men . Fnder s t eam cond it  ions there are th i rtY-R i x  
tra ins per day in e i t h e r  d i rect ion r u n n i n g, m a k i n g  an 
aggregate m i l eage of 1 .9 0 0 .  The t i me oecupied i n  the 
journey is  2;'  m i n u tel:l by ex preSH train . and 5 4  m i n utes 
hy t rains stopp i n g  a t  all i n t prmed iate stations.  By 
plertrie  t ract ion i t  w i l l  he posH i h l e  to accelerate the 
speed of ( h e stopping t r a i n s  to 3 7  m i n  utes.  a sav ing of 
1 7  m i n u tes upon the 0 ] (1 system . owing to h igher speed 
a t tainable  bet w een stations an(l  I pss t i me occupied in 
s l owing down and stopping.  as  w e l l  ::s restarting an d  
atta i n i n g  max i m u m  Rileed aga i n .  Fu rthermore, o w i n g  
to the- m o r e  pconom ical fac i l i t ies of e l ectricity,  the 
n u mher o f  t r a i n R  w i l l  he i nrreaserl to 65 i n  each d irec­
t i o n .  represent i n g  a t otal d a i l y  m i l eage of 3 . 200 without 
i n r reased cost . The express trains will  take 25 m i n utes 
as before for the journey. 

On the fi rst trip the journey of 18 m iles was accom­
pl ished in 27 m i n utes. and wou l d  have been shorter 
had not the tra ' n  been stopped by adverse Signals. 
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The train comprised four coaches, a total weight of 
140 tons, and a length over all of 248 feet 6 inches. 
The bogie cars are 10 feet wide, and they have straight 
sides. They form a continuous train, with a central 
gangway, and sliding doors are at either end of each 
car. I mmediately inside, the seats are placed longi­
tudinally, to facil itate ingress from the vestibules, but 
otherwise the cars are fitted with cross seats, having 
reversible backs. The first-class cars seat two pas­
sengers on each side of the passage, a total of sixty­
six per car ; and the third·class have three seats on 
one side and two on the other, or s ixty·nine pas­
sengers. A normal train can therefore carry 270 
persons. The first·class coaches are trailers, and the 
two thirds are equipped w ith two motor bogies, one 
at each end of the train. There are in all eight motors 
of 150 horse·power, so that each train is given 1,200 
horse-power. The maximum speed attained on the run 
was 5 7 %  miles per hour. 

The total cost of the electrification of the track and 
the installation of the necessary power and trains 
was $1,700,COO. Forty·seven miles of single track have 
been converted. The third·rail system has been 
adopted. The live rail is placed with its center 3 
feet 1 1 %  inches from the center l ine of the track and 
projecting 3 inches above the surface of the track rails. 
A fourth and insulated rail is also laid down outside 
the running track. Although this fourth rail is not 
essential, it  has been laid down as a precautionary 
measure, so that the current may complete its circuit 
w ithout interfering with telephone or signal wires. 
The motors receive the positive current from the live 
rail by collecting shoes. 

The central generating station is situated at Formby. 
The three·phase alternating current is adopted. The 
plant cons ists of four engines of the horizontal cross­
compound type, and a vertical cross·compound, de­
veloping an aggregate of 1 2,000 horse·power. They 
are designed for a steam pressure of 160 pounds per 
square inch, with an overload of 20 per cent. The 
cu rrent is generated at a pressure of 7,500 volts, but 
the working potential is only 600 volts, and is trans­
formed by the rotaries from an alternating to a direct 
current. There are four s ub·stations, to which the 
current is transmitted through high· tension cables. 

ON THE MAGNETO-ELASTIC DETECTOR. 
THE magnetic detector designed by Marconi, as is 

well known, was of great importance for the success 
of his experiments. The effect of electric waves on 
the hysteresis of iron was utilized for revealing, with 
an extraordinary sensitiveness, the presence of electric 
oscil lations. 

Now magnetic cyclic processes are quite analogous · 
in their behavior to elastic cyclic processes, which may 
consist either of torsions or of tensions. Prof. A. Sella, 
as pointed out by C. Carpini in L'E'lettricista, recently 
ascertained .whether electric waves would also have an 
influence on elastic cyclic processes, as undergone by 
a wire. For this purpose, he used a bundle of an­
nealed, Varnished iron wires 1·3 millimeter in diameter, 
soldered to one another at both ends and placed ver­
tically inside of a coil comprising two independent cir­
cuits. The ends of one of the circuits were connected 
to a small antenna and to the ground respectively, 
while the other circuit was in connection with a tele­
phone. The tensional weight of the bundle of wires 
was provided with a horizontal index, moving on a 
graduated circle, so as to allow of the angle of torsion 
of the wire being readily determined. The apparatus 
used for generating electric waves was installed in a 
distant room, and consisted of a small sized Tesla 
transformer, the primary of which was fed from an 
induction coil having a Leyden jar placed in shunt. 
The terminals of the secondary winding of the coil 
were connected to a small antenna and to the earth 
respectively. 

When the wire bundle was exposed to a torsion and 
the Tesla transformer set working, the characteristic 
nOise, as produced in the telephone of the magnetic 
detector, was perfectly audible. 

I n  order to investigate the phenomenon quantitative­
ly, Sella used, instead of a telephone, an astatic needle 
magnetometer, the lower needle of which was placed 
opposite the upper end of the bundle. The deflections 
of the needle, as read by means of the telescope and 
scale, allowed of the magnetic moment of the bundle 
being readily altered. 

Measurements were made as follows : After the 
wire had been exposed to a cyclic process by means of 
repeated torsions ( between +180 deg. and -180 deg. ) , 
while the magnetometer circuit was being closed and 
re-opened, the bundle was turned a given angle, when 
a magnetometer reading was made. I mmediately af­
terward the electric waves were allowed to work, and a 
secon'd reading was taken. The bundle was next sub· 
mitttld' to another cyclic process and the two readings 
repeated with another angle, and so on, until a fairly 
considerable series of angles between +180 deg. and 
-180' deg. had been gone through. It is interesting' to 
note that'the effect thus produced by the waves in the 
single 'portions 'of the cyclic process is independent of 
any previo'iil; alteration. 

The effect 'of el�ctric waves is shown to consist of 
the magnetization of the bundle being diminished. Tbe 
sensitiVeness;' as in the case of the magnetic detector, 
seems to be the greater in the steeper portions of 
the cycle. Quite similar effeCts are ascertained if the 
wire bundle is submitted to a cyclic process through 
the action of tensile forces. 

As -shown- by' Prof. Angelo Banti. in a paper- plibl-isfted 
ill the Proceedings of the Lillcei, nickel will "lsQ 

un dergo modifications in its magnetic state, under the 
action of a torsion as well as of a tension ; and the 
same effects as were observed in the case of iron, were 
accordingly produced by electric waves in a nickel 
w ire. 

The waves need not pass through the coil sur­
rounding the bundle. The latter, in fact, may itself 
be traversed by the wave without the effects being 
altered in the least. 

It would have been desirable to observe the phen­
omenon always in the manner above described. Its 
behavior, however, seems to be complicated. If the 
Tesla transformer operated by alternating currents 
be replaced by an electrostatic machine with conden­
sers, and the spark be caused to jump between the in· 
ner armatures of the latter, while the outer armature:s 
are connected to the antenna and to the earth respec­
tively, a diminution in the magnetization is stated 'as 
long as the sparks are short. For longer arid stronger 
sparks, however, either a diminution or an �increase of 
magnetization is obtained when exchanging the earth 
with the antenna. 

As, however, the direction of the phenomenon is of 
no importance. a similar modification could in any case 
be usejI for designing a detector, though the sensitive­
ness of such an instrument would not equal that of 
magnetic detectors. 

CONTEMPORARY ELECTRICAL SCIENCE.· 
I NFLUENCE OF PRESSURE UPON RESISTANcE.-In 1899 

S.  Lussana announced that he had discovered an effect 
of pressure upon electrical resistance in the sense that 
the resistance of a metal diminishes with increasing 
pressure, but more and more slowly as the pressure in­
creases. Also, that this diminutiolP is not solely due 
to a squeezing together of the molecules, but also to 
a variation of the molecular velocity, and that the effect 
is greatest in pure metals as distinct from alloys. 
These results have since been confirmel by Lisell, who 
put the relation between the resistance at p atmos­
pheres, and that at zero pressure into the formula : 

�p = xo(1 + yp + 8p2) 
where the coefficient y is always negative for pure 
metals and 8 is positive. According to Lisell,  y 
would be -35.92  and () 0.86 for silver. Lussana gives 
these figures as -31.2  and 0 respectively, whereas for 
lead he gives -197.4 and 47.6 respectively. The only 
point in which the two physicists seriously differ 
is that Lussana believes there is a permanent as well 
as a temporary effect. But such discrepancies may 
arise from the difficulty of accurately measuring the 
hydraulic pressure, and from the fact that y diminishes 
with increasing temperature.-S. Lussana, Nuovo Ci­
mento, May, 1903.  

INFLUENCE OF ELECTRIC WAVES UPON A MERCURY JET. 

-A. Trowbridge and L. Amaduzzi have studied the 
effect produced by electric waves upon a jet of mer­
cury falling into mercury through an electrolyte, the 
whole jet being immersed in the latter, and issuing 
from a capillary glass tube. They found that the 
waves produce a distinct effect, but that effect varies 
in an apparently arbitrary manner. Sometimes the 
jet is stopped, sometimes it flows more freely, and 
sometimes a spark is produced in the capillary tube 
capable of cracking it. The authors made a circuit 
by connecting the mercury jet with the mercury reser· 
voir at the bottom of the electrolyte through an ex­
ternal circuit, in which they inserted a resistance, a 
capacity, an inductance and a telephone, together or 
separately. They directed the jet slantingly down­
ward, so that its initial velOCity could be judged by 
its curvature. The sound in the telephone altered con­
siderably with the elements of the circuit, which rep­
resented, in fact, a Righi or Duddell oscillator reduced 
to its s implest form. The authors found that the 
effect depended upon the initial phase of the imping­
ing wave, accelerating or retarding the jet accordingly 
as the impinging E.  M. F. corresponded with that of 
the mercury·electrolyte couple or the reverse.-Trow· 
bridge and Amaduzzi, Nuovo Cimento, May, 1903.  

IONIZATION BY POINT DISCHARGES.-According to A. 
Righi, the process in the neighborhood of an electri­
fled pOint discharging through air is this : Ions are 
shot out from the pOint in the direction of the electric 
lines of force. The tendency to proceed in a direction 
tangential to the lines of force is arrested by colli­
sions with neutral molecules, and, on the whole, the 
ions practically trace out the l ines of force. If a 
metallic plate of opposite charge is placed near the 
point, the l ines of force, and, therefore, also the ions, 
converge upon the plate. But if the plate has perfora­
trons, a number of ions will escape into the zero field 
beyond. It is these escaped ions that the author has 
speci'ally ' investigated. He substituted a brass net for 
the plate; ' and inclosed the point and the influence 
machine in Ii metallic box of which the brass net form­
ed part. [He ' proved the presence of escaped ions out­
side by means of an electrometer. He found that the 
current and the voltage ' so obtained had a maximum, 
not close to tIie net, but at some distance from it, 
amounting to . '2

'
0 millimeters in the case of positive 

and 30 millimeters in the case of negative ions. The 
negative ions were the more numerous. He also ob· 
taillEid electric shadows' of conductors by means of red 
lead and sulphur powder.-A. Righi, Nuovo Cimento, 
May, 1903. 

THE CAUSE OF THE EARTH'S MAGNETISM.-W. Suther­
land proposes a modiflcation of his own theory of ter­
restrial ma�etism. For the supposed cosmical sep­

, aratJon of la!'$El cha.rg�s of .the eIec�ricit!es. in the in-

* eODlP9ed. by E._E, ¥QIUu,ler \l'�lbe ill_the Electricillll. 

terior of the earth, he substitutes an inequality in the 
distribution of its atomic charges. Such an inequality 
must produce magnetism in any rotating body. Every 
ordinary molecule involves in its own existence that 
of at least one positive and one negative electron. Th e 
whole earth, then, contains two opposite enormous 
charges of electricity. These charges are so nearly 
equally distributed throughout the earth that they pro· 
duce no external electrical effect ; they help to hold the 
atoms together in chemical combination, and they 
cause the cohesion of the earth's material with the 
assistance of gravitation. If the two charges of elec· 
tricity were distributed through the earth in absolute 
equality, their magnetic fields would exactly neutra· 
lize one another, and we should have no terrestrial 
magnetism. But the author shows that if the negative 
and the positive electricity in the earth are spread 
over concentric spheres whose radii differ by only the 
diameter of a single molecule, they can account for 
the earth's primary magnetic field. This separation 
of the two electricities would produce no external 
electric effect. It i mplies a minute tendency of each 
negative electron of a molecular doublet to turn fur­
ther from the center of the earth than each positive 
electron does. Such a distribution is suggested by 
the greater attraction exerted by metals upon positive 
than upon negative electricity. On this theory, mag· 
netism must be a property of all rotating bodies, 
though it is inappreciable unless the bodies are large 
enough. The effect of the sun's magnetic field on the 
earth is infinitesimal except in an indirect way. It 
remains to prove a general difference in the attraction 
of matter for the two kinds of electricity.-W. Suther­
land, Terr. Magn.,  June, 1903. 

ION IZATION BY POINT DI SCHAHGES .-A. Righi has stud· 
ied a special case, of point discharges in air, by means 
of which he produces electric "shadows." A charged 
point electrode is placed opposite a piece of brass wire 
gauze surrounded by a guard ring, and behind the wire 
gauze is placed an ebonite plate covered with tinfoil on 
the further side. A field having been established be­
tween the point and the tinfoil ,  the discharge is allowed 
to act for some time, after which the ebonite plate is re­
moved and dusted with the well-known mixture of red 
lead and sulphur. With a negative charge of the point 
and a positive potential of about 800 volts at the tin­
foil, a silhouette consisting of red squares is obtained 
in a few seconds, representing the meshes of the wire 
gauze through which the negative ions have pene­
trated. The best results are obtained if the tinfoil is 
charged by a spark from a Leyden jar. The dimen­
sions of the shadow show an accurate motion of the 
ions along the electric lin'es of force. If a figure made 
of cardboard is introduced between the point and the 
wire gauze an enlarged silhouette of the object is ob­
tained on the ebonite, owing to the divergence of the 
lines of force. Metallic powders may also be used for 
these experiments.-A. Righi, Phys. Zeitschr., Septem­
ber 15, 1903. 

ELECTHIFICATIOX BY ION IZED GAH�;s.-Five years ago 
John Zeleny showed that if a metal is surrounded by 
air partly ionized by means of X·rays, it assumes a 
negative charge, while the air itself bec

-
omes positive. 

Since then Villari has described a great variety of ex· 
periments, in which ionized air is blown past or 
through metallic wires, gauze, or tubes, and the 
charges on the metal vary in sign in an apparently ar· 
bitrary manner. Zeleny's experiments show that all 
the phenomena can be simply explained on the ground 
of the unequal size of the ions of opposite signs. RUnt­
genized air blown through tubes or rolls of metallic 
sheets, assumes a positive charge. The tube or roll 
acquires a positive or negative charge in accordance 
with the strength of the blast. The sign of. the 
charges is reversed when moist carbonic acid is sub­
stituted for dry carbonic acid or for air, whether dry 
or moist. Villari's hypotheSis that friction against the 
metal leads to a separation between the two classes of 
ions, one of which goes to the metal while the other 
remains in the gas, is inadequate to explain the whole 
of the phenomena. I f  Riintgenized air is blown 
through an ebonite tube h aving a static charge on its 
inner surface, that static charge is eventually carried 
by the ions to the nearest conductor of large capacity, 
even against the current of gas. There is no conver­
sion of Rontgenized into ordinary air, as supposed by 
Villari.-J. Zeleny, Phys. Zeitsch. , October 1, 1903. 

ELECTRIC CONDUCTIVITY OF THE A TlIIOSUHERE.-The 
conductivity of the atmosphere contained in the hoi· 
low badly conducting shell comprised between the con­
ducting earth and the conducting shell of the upper 
atmosphere is of great importance in meteorological 
work and in any efforts to utilize the store of electric 
energy contained in the atmosphere. H.  Gerdien has 
devised a special method for rapidly determining the 
conductivity and the mobilities of the two classes of 
ions.' For determining the mobility of, say, the posi· 
tive 'ions, the number of positive ions per cubic centi­
meter must be determined by Ebert's method with two 
different voltages. Four observations have, therefore, 
to be, taken to measure the number of ions and their 
velocities. From these observations four numbers are 
obtained from which the conductivity can be immedi· 
ately calculated. The author used a tube 60 cm. long 
and 5 cm. wide, through which air was aspirated with a 
velocity of 410 cm. per second. Near the soil the velocity 
of the positive ions varied from 1 . 3 2  cm. to 1 . 4  cm. per 
second, and that of the negative ones from 1.52 cm. to 
1.75 cm. per second. At a height of 7,000 feet the nega­
tive ions were found to have a velocity of 2.12 em. per 
second.-H. Gerdiell, Phys. Zeitflchr., �pt�mber 1, 
1903. 

© 1904 SCIENTIFIC AMERICAN, INC.



23640 SCIENTIFIC AMERICAN SUPPLEMENT No. 1475. APHIJ, 9, 1 904. 

AN AUTOM O B I L E  SLED. 
S�;NATOI: J.  K .  F l .oOD , of Hart , M ich . .  has conceived 

the idea of mounting his  automob i l e  on runners, so 
that i t  ean be used i n  winter t i m e  on snowy roads. 
As our i l l ustration shows. the mach ine,  when trans­
formed for winter use, rests on two ru nners in fron t ,  
whereby i t  is  s teered m uch in t h e  same way as b y  
t h e  front wheels of  an automo b i l e .  The rear runners 
are mounted on an axle attached close l y  t o  the under 
side of the body of the maeh i n e . The means of pro-

active and u p  to date their competition with modern 
ra i l ways, it is unquestionably necessary that the slow 
and expensive mule method of propulsion s h o u l d  be 
abandoned ; for in a few years it  i s  more than l ikely 
that that method will  be found to be as obsolete as the 
horse cars,  of a short t ime ago, are in comparison with 
the electric street cars of to-day. 

The electrical device i n  question i s  an invention of 
Mr. Stephen W. Wood,. and consists of  a motor, or 
"electric mule," closely resembl i ng a "hogback" mine 

A N  A U T O MO B I L E  SLED. 

]Je l l i n g- the automobile  are the two automobile wheels, 
( 'arried on an axle below the runner axle.  Spri ngs 
are fastened to the runner axle at the top and at the 
wheel axle at t he botto m .  Such i s  the tension of 
these spring-s that the rear weig-ht of the machine is 
carriecl on the wheels. so as t o  g-ive them sufficient 
tract ion .  The weight of the passengers compresses 
the s p ring-s so as to eause the runners to rest s o l i d l y  
o n  the snow. The spr ing-s tal( e  up any uneven ness in 
the roa d .  The rubber t ires. partly  i nflated, adhere w e l J  
both to snowy or i c y  roadS. Fifty p e r  c e n t  of  the 
power ord i n a r i l y  req u i red to d r i v e  the machine i s  
u s e d  in  prope l l i n g- the automobi le by i t s  runners over 
snow. A brake acts on the rear wheel axle. just as it 
does on the automobile .  E merg-ency bral(es are pro­
vided for the rear runners.  

E LECTR I C I T Y  V S .  M U L E  POWER ON CANALS.*  

By H .  M .  R I S I-: l . I-: Y .  

h v i e w  of the fac t  t h a t  t h e  S t ate of N e w  Y o r k  is  
about to expend over a h u n d red m i l l ion dollars in en­
l a rg-ing- the E r i e  Canal  so as to perm it the passage of 
1 . 000-ton ban;;es i nstead of the 25 0-ton boats now 
used. i t  i s  particularly t i mely and fortunate that an 
invention has recent l y  been perfected which b i ds fair 
to su ccessfu l l y  su persede the outg-rown method of mule 
propulsion on canals by the more modern power of elec­
tricity.  

I n  order to make these inland waterways effiCiently 
helpful a s  arteries of commerce. and to make more 

• Spl'dally prepared for tbe SCIENTIFIC A " E IlIVAN SI' l'l'LE"ENT.  

locomotive, and is 1 0  feet long by 2 feet wide and 30 
inches h igh from the rail .  It is i ronclad to better pro­
tect i t  �rom the weather, but al l  the parts are accessible,  
as the mai l  can be quickly removed.  I n  actual  ser­
vice the motors w i l l  be equ ipped with an electric head­
l ight for n ight travel ,  and also w ith a cab for the 
protection of the motorman. At each end o f  the ma­
chine is a 40-horse-power street-car motor of narrow­
gage type, and at the rear end i s  a mining locomotive 
or rheostati c  controller, and a resistance box serving 
as a seat for the motorman. 

For the tow ropes two large h ooks project from each 
motor, and there i s  also a running board and guard 
handrail to enable the motorman to go around the ma­
chine w i thout d ismount ing. Reaching u p  from the 
center of the top shell of the motor is a stout,  short 
mine trolley pole,  which can be pul led down so as to 
let another motor go by on the upper or lower track . 
A heavy arm extends downward from the body of the 
motor, and carries springs which pull upward two 
grooved wheels,  so as to exert a gripping effect on the 
under rai l .  This tension spring can b e  loosened or 
tightened at w i l l ,  and the arrangement serves to keep 
the track steady, besides affording a d d i tional adhesion, 

The invention has been practically shown and 
demonstrated by the I nternational Towing and Power 
Company, of New York, who are its promoters, on an 
experi mental stretch of  track situated oppos ite the fac­
tories of the General E lectric Company, at Schenectady, 
N,  Y. Several severe and successful tests were there 
made with fou r  loaded canal boats on October 28  and 
November 6 last in the presence of Gov. Odell ,  State 
officials,  members of the Canal Board , eanal operators . 

ELECTRlCIT¥ ON THE E RIE CkNAL. 

engineers, electricians,  and many others ful ly  com­
petent to judge of its iJ racticab i I i t y ,  

T h i s  experi mental track is  about 2 ,700  feet in length , 
w i th a sharp curve,  and furnishes a good average sec­
tion of the seven-foot prism.  At intervals of 2 5  feet 
along the canal bank are erected short posts set in con­
crete, su pporting an I S- inch continuous plate girder 
about 3 feet apart on each side of the post. The girder 
farthest away from the cana l i s  raised above the inner 
one as in a t ier  of  Heats,  so as to enable the motors to 
pass one another, The gi rders are cross-braced so as 
to stiffen the structure,  and the ed ges of  each on top 
and bottom are faced with a l ight 3- inch ra i l  for a 
track . Over the two girder tracks extend a series of 
ordinary tro l ley bracl(et s carried on poles set at the 
outer edge o f  the canal ban k ,  and carry ing one trolley 
w i re s o  placed as to be read i l y  access i b l e  to a trolley 
pole reaching- u p  from either tracle 

Several canals in E u rope and a few in America have 
been exper i menta l l y  equi pped w ith electric tractors 
of one k i n d  o r  another, but the dev ices have not as yet 
proved very successfu l .  During the past few years 
several tests by various i nven tors were made on the 
Erie Canal, but were afterward abandoned for various 
reasons, Some few of  the canalboats are now equipped 
with steam propel lers,  but this method of propulsion 
h a s  not proved wholly successful on account of the ex­
pense, being about the same as mule power, and also 
on account of damage to the canal bank caused by the 
edd ies of  water. 

Where t h e  proper condit ions exist,  the cheapest of all  
transportation is by water : and when successfu lly 
eq uipped w i th electriCity as a motive power,  the canals 
of the country w i l l  forge again to the front as com­
mercial necessities,  and w i l l  then be in position to 
actively compete with the modern railroad,  which has 
had such a phenomenal growth during the past century. 
The value of  the i n l a n d  waterways of this country can­
not be even estimated.  The vast expend itures both in 
energy and money which have been made by the people 
o f  several canal States o f  the Un ion have placed an 
obligation u pon the people of the present generation 
to maintain them , an d the national and State govern­
ments s h o u l d  take advantage of every practical plan 
w h ich may tend to rehab i l i tate them and make them 
commercially useful .  

The amount o f  I JOWCr or current n ecessary for elec­
tric traction w i l l  of cou rse depend upon the speed, the 
weight hauled , the depth of the canal, the condition of 
the track , and many other factors ; but based upon the 
several tests w h ich have a l ready been made w ith this 
electrical system of Mr, Wood 's ,  i t  has been estimat�d 
that where two or th ree boats are now hauled in a 
floti l la  by mules at a speed of 1 V:! m i les per hour,  and 
at. a cost of 1 9-20 m i l l s  per ton per m i l e ,  by electricity 
from th ree t o  six hoats may be hauled i n  a flotilla at  a 
speed of from 4 to 6 m i les per hour a n d  at a cost of only 
1 9- 1 0 0  mill  per ton per m i l e ; t h e  cost decreasing in 
proportion as the tonnag-e of t h e  canal i s  increased by 
means o f  the proposed en largement and the use of 
1 , OOO-ton barges, 

Washing of Silk Stockings, Gloves, and Handker. 
chiefs of Light ·Color. -The best soap may change deli­
cate t i nts.  T h e  fol lowing method is  therefore p re­
ferable : Fi rst wash the s i l k  t issue in warm m i l k ,  Pre­
pare a l ight hran i n f u s i o n ,  wh ich is  to be decanted, 
and after resting for a t ime,  passed over the fabric.  
I t  i s  then rinsed i n  this  water,  al most cold.  I t  is 
moved about in a l l  d i rect i o n s .  and afterward dried on 
a napkin .-La Nature.  
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TPIE SCHERZER ROLLING-LIFT BRIDGE.· 

WE present an illustration of the new Scherzer roll- . '
ing-lift bridge across the Chicago River, at State Street, 
Chicago. Its total length is 250 feet, its clear span 
162 feet, and its total width 64 feet. This structure 
forms the last of several bridges of the same type 
which have recently taken the place of swing bridges 
of the ordinary type over the Chicago River. The 
bridge, which is in two equal halves, is made up of 
two cantilever-like arms which are counterweighted at 
their inshore ends, and when in the lowered position 

draw span are a positive danger to navigation, there 
being many instances of vessels being wrecked by 
collision with them. 

There is a further advantage of great adaptability, 
since the roadway of a rolling-lift bridge can be placed 
nearer to the water than that of a swing bridge. As a 
matter of fact, all the truss work may be, and fre­
que�tly is, placed above the roadway ; and should it 
be necessary at any time to widen such a bridge, it 
co�d be done by adding new and independent sections, 
parjLllel with the existing structure. This, of course, 
wOjlld be impossible in the case of an ordinary swing 

TH E OLD 'TYPE OF SWING BRIDGE. 

meet and lock at the center of the span, and present 
all the rigidity and other desirable features of a single 
fixed span of similar dimensions. At the inshore ends 
the spans are provided with circular segments placed 
in the plane of the trusses which are adapted to roll 
upon heavy plate steel tracks. Each end is provided 
with its own rolling gear, by the operation of which 
the arms can be rolled back upon their segments into 
the vertical position shown in our engraving, thereby 
leaving the river entirely unobstructed for navigation. ' 

This is the fourth bridge of th is type to be erected 
across the Chicago River within the past few years, 
the other three having been built at Randolph Street, 
Canal Street, and Main Street, Chicago. These have 
proved so satisfactory that three additional bridg�s of 
the same type have been ordered by the Sanitary Dis­
trict of Chicago for Dearborn Street, Harrison Street, 
and 22d Street, to take the place of swing bridges. The 
rolling-lift bridge is receiving such wide application 
and is exciting such interest that a statement of the 
advantages which have brought it into favor will be of 
interest. 

In the first place, as compared with the swing bridge, 
It does not encroach upon the channel space by neces­
sitating a central pivot pier, but leaves the channel 
entirely open to navigation ; nor does It encroach 
upon land or dock · space, either in opening or closing, 
these advantages being due to the fact that its move­
ment is in a vertical and not in a horizontal plane. 
A further advantage is that the roll ing-lift bridge, 
wheft- in the open position, acts as its own safeguard, 
and by extending vertically for the full width of the 
roadway or railroad tracks as the · case may be, it pre­
cludes any possibility of rai lroad or vehicular traffic 
being precipitated through an "open draw." Moreover, 
the swing bridge and the bulkhead protection for the 
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, bridge, because of interference. Considered from the 
structural standpoint, there is an advantage in the 
manner in which the weight of the bridge is carried. 
It  I� only by the exercise of the greatest care in design 
and' construction that the turntable of a swing bridge 
can� be made certain of easy and reli able operation. It 
there should be uneven wear in the rollers, or an un­
evei distribution of load on the roller path, or a lack 
of_ �erfect level in the same, the swing span will be in 
cODllltant trouble. In the case of the rolling-lift bridge, 
however, the two halves move with very little friction 
upon segments of large radius, running on smooth and 
sti'-aight tracks, that are easy and simple of construc­
tiAA. Then, moreover, the rolling-lift bridge is opened 

, 31Jd closed in much less time than a swing briflge of 
, 'like dimensions. Furthermore, in the case of tugs and 
smaller vessels, time is saved because they are able 
to pass through with only a partial opening of the 
bridge, whereas in the case of a swing span the opening 
must be complete, or practically complete, before it is 
safe for any size of craft to go through. Lastly, there 
is a decided advantage when the two types are judged 
on the score of artistic appearance. The rolling-lift 
type lends itself to the arched form, whereas the swing 
span in nearly every case necessitates a through truss 
in which the structural work is all of it above the road­
way. Its appearance is always marred by the neces­
sarily heavy pivot pier and the always unSightly pro­
tection piers which must be built on the up' and down 
stream sides to safeguard the swing span against COl­
liding vessels when it is in the open pOSition. 

OIL SHELLS. 

ONLY those who make a practice of going down to 
the sea in ships, to whom is given 'the opportunity to 
observe the vast watery expanse in all its moods, can 
fully appreciate the violence with which the bosom of 

the deep heaves after a storm, or the fury into which 
its mobile surface is iashed during the prevalence of 
such a forceful agitation of the air. 

Primitive seafarers were more or less distressed 
by this phenomenon, and some one of the wiseacres 
of those early days discovered that oil, besides possess­
ing other soothing qualities, was also a quietus for this 
ill. "Cast oil upon the troubled waters," was enjoined 
upon the boatmen of two thousand years ago, and has 
been handed down to us through the centuries. 
Whether at the then prevailing prices of animal and 
vegetable oils the expedient was extensively resorted 
to, history fails to relate. However, within the last 
quarter of a century, having an abundance of cheap 
mineral oil upon the market, the experiment has been 
frequently essayed, and its efficiency proven by those 
who have tested it. 

The problem is no longer of the oil, but how to spread 
it effectively upon the surging waves, and at a sufficient 
distance from the ship to permit it to ride out the 
storm in comparative qUiet or proceed in the direction 
of its destination. 

To protect a disabled and storm-tossed vessel not 
under way is no difficult matter, for bags of oil trailed 
astern or pushed out from the waist or bow of the 
ship on spars will spread oil in the immediate vicinity 
of the threatened vessel, and provide an easy berth ; 
but to afford similar protection to a ship willing and 
in a condition to proceed has been a subject of much 
thought, and developed a great amount of ingenuity. 

Oil shells, that is, shells containing oil, which should 
distribute their contents upon the waves wherever 
they might happen to fall, could, by means of a cannon, 
be projected some distance in advance of a moving 
sh ip, but to assure the distrib.utlon called for invention. 
Shells with explosive heads, bearing a time fuse or a 
detonator that should ignite the charge when the shell 
struck the water, scattering the oil widely, were tried, 
not always with success. Again, the juxtaposition of 
oil and explosive is attended with the danger of a 
premature explosion ; moreover, the time fuse does 
not always work. These frailties led to the invention 
of wooden shells without the explosive head, but pro­
vided with an easily ruptured cloture, which should 
upon contact with the wave resistance open and let out 
the soothing liquid. Such covers are made of some 
impermeable stuff, paper being the most suitable, 
which, to prevent the destructive influence of the oil, 
is coated with glue ; the impact upon the water breaks 
the cover, and frees the conflned oil. 

To prevent accident while the shells are in storage, 
the paper seal is protected by a metal cover, which is 
removed just before firing. Another, but less efl'ective, 
system is to close the cylinder with a heavy cover, 
secured to the end by a paste or gelatinous mass solu­
ble in water, which is expected to soften and thus open 
the mouth and permit the exit of the oil. The time 
required for this dissolving process is its greatest 
drawback. Shells of this construction are further pro­
vided with a woven wh'e casing to strengthen them, 
and have their breech loaded or weighted, so that they 
float upright in the water, distributing their contents 
gradually and by means of the wave motion. For 
use at night a rocket or blue light is attached to the 
shell, the burning of which discloses the position of 
the fallen projectile. That perfection in this direction 
has not yet been achieved is witnessed by the con· 
tinued issuance of patents for this purpose. 

S()J:ffiRZER ROLLING-LIFT HRIDGE ACROB,S CHIOAGO RIVER AT STATE STREET, CHICAGO, ILL. 
Total length, 21!0 feet ; clear IPIDt 181 teet ; total widdI, M ,., 
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EXPLO R I N G  WEDDELL SEA. 

A BRIEF report about the Sco t t i s h  A ntarcti c  expedi­
tion, sent t o  Washington from 13uenos A y res, was 
printed recently.  The document had come by mail,  
and there had been delay i n  making p u b l i c  the con­
tents, perhaps because the t i d i ngs were not particularly 
startling. It thus appear;; that as long ago as January 
12 tho ship "Scotia" had a rr i ved at the A rgentine cap­
ital,  and her captai n  had told "ometh i n g  about her ex·  
p l o rations to tbe soutbeast o f  t b e South Orkneys.  I t  
m ight b e  i n ferred from t h e  non·eommittal  character 
of the d ispatcb that her m ission had emle(\ .  Such , 
h o wever, is probably not the ca�e.  Letters reee ived 
i n  Dundee a few weeks ago i n d i cated that t h e  " Sco­
t i a "  w o u l d  proceed to Buenos A y res in December for 
coal and repa i rs to her machinery,  and w o u l d  then re­
turn to th e  South Orlmeys,  w h e re a part of  the scien­
t i fi c  staff had remained.  I t  was lmo w n ,  i ndependently 
o f  t h ese adviees , t h a t  the head of  t h e  exped ition , Mr.  
Bruce,  wanted to con t i n u e  his  i nvestigations for an­
other year,  a n d  that h is fr iends h a d  raised money 
enough to make i t  poss i b l e  for h i m  to (10 so .  I nasmuch 
as all  of the " Scotia ' s "  company were well at last ac­
counts,  i t  may be assu me(l that she w i l l  poke her way 
again to the eastwarcl a n d  southward before returning 
to Scotlan d .  

Two exped itions have b e e n  operati n g  f o r  the last 
year o r  two i n  the v i c i n ity of  South America. The 
Swedish party, u n der Dr. O t to Nordens kjold ,  stu d i e d  
the region immediately to the e a s t w a r d  of Graham 
L a n (l ,  their geogra p h i c a l  researches suppl ementing 
those of the Belgian expe(l i t ion o f  ten or  twelve years 
ago. Mr.  Bruce wanted to  i nvae le  the ice pack sti l l  
further to the eastward , fol l o w i n g  t h e  route of Werl ­
d e l l .  The l atter w a s  able  t o  reach s o u t h  latitude 
7 4 : 15 .  Bruce barely crossed the seven t i eth para l l e l ,  
j u st a y e a r  a g o ,  when a se\'C�re c o l d  s p e l l  d rove h i m  
b a c k  He t h e n  went i n to w i nte r q u a rters i n  the S o u t h  
O r k n e y s ,  whi('h are in  abo u t  latitude 60 : 3 5 .  Whether 
he w i l l  mal,e anothe r pnsh into Wed d e l l  Sea i s  doubt­
f u l ,  for the oppo r t u n i t y  afforderl by the summer of 
] 903- '04 in t h e  Southern H e m i s phere w i l l  probabl y be 
oyer before he can get there.  Perhaps he w i l l  try i t  
twelve months later.  

Making a record of this Idl1 d .  t h ough , has formed 
only a part of his programme.  I n formation about the 
depth of the seilS w h i ch h e  e x p l o res.  and the forms of  
l i fe existing there . and the c o l l ection of meteorological 
data have also entererl large l y  i n to h i s  plans.  Lik e  the 
Germans and Swedes,  the Scotch have been fai r l y  suc­
cessfu l .  There i s  noth i n g  sensat ional ,  but much w h i c h  
w i l l  p r o v e  u s e fu l .  i n  t h e  res u l ts thus f a r  obtained.  
Another year's observations by M r. Bruce wiI I  enlarge 
the harvest .  When the B r i t i s h  expedit ion,  wh ich was 
icebou n d  near M o u nts Erebus and Terror nearly two 
years ago. bri ngs or sen ds back its  reports o f  s i m i l a r  
'l t u d i es ,  a v a s t  a m o u n t  of material  w i l l  b e  avai lable for 
comllarison.-N. Y .  Tribune.  

T H E  OR I G I N  OF PEARLS.  

T IlE origin of the pearl  has long been a mooted 
quest ion.  A p parently of much memento  i t  excites the 
inves t i gation of  laymen :1I1rl scientist a l i k e .  Upon the 
most probable origin of real pea rls  Le Diamant con­
tains a long d isq u is i t i on . from w h i ch we give here 
some Relected passages : and yet even from them it  i s  
n o t  yet f u l l y  proyen what con d it ions cause the forma­
t ion of the pearl w i t h i n  the oyster shel l .  

T h e  scien t i fic i n vestigations undertaken within the 
lateRt years seem to agree upon the presence w i th i n  
t h e  s h e l l  of a fore ign substanee ; b u t  whether t h i s  
exotic matter arises from a d isease in t h e  oyster itself,  
whether i t  be a gra i n  of sand accidental ly  or artificial ly  
introduced or a natural  parasite  is not  yet  determined.  
Howeyer,  this  m u c h  has been definitely settled,  that the 
m o l l usl,R covt'r the strange objects.  whose presence 
wou l rl seem t o  cause them d i scomfort, with a substance 
absorbed by thetyl .  and which as it  hardens corresponds 
to the mothproof-pear l .  

Depend i n g  u p o n  t h e  c i rcumstan ceR whether these i n ­
truders fix themselves u pon the s h e l l  o r  remain Jree 
and move about within it, are developed the irr,egular­
shaped , flat pear l s  o r  t h e  ht'aut i f u l  r o u n d  ones:" 'which 
are so h igh ly prized for fem i n i n t'  adornment. ' Notice­
ahle ;s  it  that these creations of the oyster partake of 
the mass and color of the moll usl, itself .  

Notwithstan d ing that  the researeh es of P h i l i pp i  and 
Kiichmeister prove that a gra i n  of sand or a spl inter of 
shel l is  sufficient for the formation of a pearl . D i gnet 
m a intains that only an orga n i c  borl y  can e 'ause the ori­
gin anrl rlevelopment of fine pearls . a n d  contrar i w ise 
only pearls o f  l i t tl e  value or of absol ute worth lessness 
can be b u i l t  up arou n d  inorgan i c  substances. Upon 
these premi ses rest t h e  many recent attempts to favor 
the formation of pearls by artificial  means. The 
parasi tes are keen l y  sought for, i n  order to i n troduce 
them i n  the n e ighborhood of the pearl banks , and th us 
force the oysters into the pearl-forming business.  
With such experi ments Prof. Raphael Dubois now 
busies h i mself ,  and the King of I taly has placed at 
h is d i sposal the banI,s of the Roccon i p i .  which form 
part of the royal possess ions,  for a thorough test ing of 
the t h eory. That no b r i l l ia n t  res u lts have as yet 
arisen from these essays i s  due to the various unfavor­
able cond itionR which surround the experiments. The 
natural motion o f  the water, the agitation of the mol­
lusks in the san d ,  their purs u i t  hy rapacious fish . es­
pecial l y  the roach . which is  inordinately fond of oys­
ters, as w e l l  as the circumstance that the formation 
and development of a pearl req u i re from six to eight 
years of t i m e ,  all ten d to make s uccess more d iffi c u l t, 
At best t h e  y i e l d  is uncerta i n ,  an d  from published 
statistics we find great variance in the value of the 

harvest.  Thus the value of the [lrodUel of the Ceylon 
pearl fisheries for the year 1888 amounted to 1 , 8 1 0 , 6 2 [;  
francs, w h i l e  i n  ] 9 0 1  the a m o u n t  exceeded t h e  two m i l ­
l ion m a r k  by 1 5 9 , 2 6 5  francs. 

E N G I N E E R I N G  NOTES. 

The establishment of a central pump ing station 
ojlerated by gas power for serving h i gh-pressure fire 
mains in  congested city districts i s  a decided step in 
advance i n  m u n i c i pa l  enterprises .  Recent successf u l  
t e � t s  u pon the completed system of  the c i t y  of Phi la­
delphia furnish the best evidence of the soundness of 
engineering j udgment in selecting gas engines as the 
p r i m e  movers for this i m portant service.  The equip­
ment of the Philadelphia system is w i thout precedent 
i n  the h i story of large fi re protection systems, a n d  
l i kewise m a r k s  a new e r a  i n  t h e  introduction o f  t h e  i n ­
terna l combustion motor. The gas e n g i n e  as a prime 
mover for this i mportant service has two close com­
pet itors, the steam-driven pump and the electric motor­
d r i ven pump.  The former has in its favor extensive 
development and wide usage ; the latter, i n  the ease and 
conven ience with which power may be applied to the 
pump.  I n  the present instance electric power was fi rst 
consielered , but soon a bandoned fo r the fo llowing rea­
sons : L i a b i l i t y  of accident to power house and supply 
l i ne ,  due to short circuits and other causes ; control of 
entire fire R ituation in the hands of i n dependent cor­
porations ; obvious futi l i ty of constructing a special  
e lectric generating station.  The use of steam power 
l i kewise presents i mportant d ifficulties .  Accord i n g  to a 
recent authoritative utterance, " i t  m ust be confessed 
that the cost of maintaining a steam plant ready for 
instant operation throughout the year is rather stagger­
ing to the m u n i c i pa l  m i n d  i n  a department where all is 
o utgo and there is no income." This  cost arises from 
the necessity of constant l y  mainta i n i n g  full  head of 
steam and banked fires , w ith attendant l osses in many 
d irections. The entire boiler eq u ipment must, fu rther­
more, be under steam . as any demand up to full capacity 
of the pumps is l iable to occur at any moment. T he 
se l ection of the gas engine as a motive power brings 
into prominence its unique characteristics for th i s  in­
term ittent service. A lthough extreme conservati s m  in 
the matter of fire risks i s  h ighly preferable to the re­
verse,  considerable adverse crit icism attended the sub­
s t i tution of gas for steam power. T h i s  criticism,  how­
ever,  finally c u l m inated i n  the tacit admission that 
"there is n o  mecha n ical objection ( to gas engines ) if 
pumps and engines can be made reliable for such a 
serious purpose."-J. R. Bibbins,  in Cass ier 's  Magazine.  

A paper was read by Dr.  R .  M u l l ineux Walmsley to 
the I nstitution o f  E l ectrical Engineers on " T rans­
atlantic Engineering Schools and Engineering." He 
sa i d  that for some time there had been , in this country,  
a grow ing fee l i n g  of uneasiness that o u r  methods of 
rt'cru i t i n g  for both the h igher and the lower ranks of 
engineering workers had not shown themselves suffi­
ciently plastic i n  fol l o w i n g  the changes caused by the 
ever-increasing appl i cations of science and scientific 
methods to the solution of the more complex problems 
with which engineers were called upon to deal ,  and also 
i n  fol l o w i n g  the soc i a l  changes which had special ly 
affected the supply of s k i l led artisans for the factory 
and workshop. Broa d l y  speak ing,  the schoo l s  for 
h igher engineering ed ucat ion i n  the Un ited States and 
Canada m ight be d i v i d e d  into three classes : Those 
attached to u n i versities which were not, e ither at a l l  
or t o  any great extent, supported by t h e  State, b u t  de­
rived their funds from endowments, from private con­
tributors ,  and fro m students' fees ; those attached to 
the State u n iversities,  and almost, if not entirely,  sup­
ported by the State in which they are situated and 
from federal funds ; those which were not attached to 
any un iversity, but were frank l y  technologiC'al schools 
and noth ing else.  I f  the workshop eq u i p ment was 
lavish , the l aboratory eq U i p ment, with very few ex­
ceptions,  was sti l l  more so, and it  was d ifficult within 
the l i mits of a paper not  dea l i n g  exclusively w ith 
equipment to convey a n  adequate idea of its complexity 
o r  extent to those who had not v i s i ted the actual 
laboratories.  I n  the electrical engineering laboratory 
equi pment they natura l l y  found much more d iversity 
i n  the deta i l s ,  partly because of the rapidity with 
which this  branch o f  work had been developed, and 
also perhaps because being so recent the actual  l i nes 
ad opted depended much more upon the i n d i v iduality 
of  the professors i n  charge than in the more settled 
work referred to above. D i fferences were also due to 
the greater flex i b i l ity of the chief experi ments and the 
variety of apparatus available for them. I n  all the 
laboratories visited there was a very good , sometimes 
a very lavish.  supply of testing instruments of the 
most recent patterns i n  actual commercial use, and 
usually,  also,  good and well -known standard instru­
ments for cal i bration work. W ith scarcely an excep­
tion t h e  supply of commercial testing instruments, 
often of expensive types, was very . lavish,  and i f  there 
was sometimes a deficiency in the instrumental equip­
ment it  was w i th regard to the more del icate and less 
frequently used laboratory instru ments.  In most places, 
however,  the provision for research work insured a 
more than adequate supply of t h ese cost l y  instruments 
a n d  apparatus. It was fully recogn ized by many en­
gaged therein that, w h atever the other conditions 
might be,  the success of any educational work de­

' pended very largely i n deed upon the teachers, both 
senior and junior,  intrusted with the instruction.  On 
a l l  hands it was agreed that for engineering the ques­
t i o n  was not quite so simple as for other subjects o f  
e ducation, and that, i n  the endeavor t o  s t a ff  the schools 
with the best men, the economic laws of supply and 
demand raised considerations more difficult to deal 

w i th i n  t h i s  particular form 0: €)(] ucation than in other 
forms.  \Vhat were wanted were men w h o ,  i n  a d d ition 
to these academ ical  q ua l i fications a n d  the necessary 
enthusiasm for the work,  had also had experience,  an d  
successful experience , as engineers. N o t  o n l y  w o u l d  
t h e y  settle the curr i c u l a ,  and teach t h e  subjects i n c l u d ­
ed there i n ,  but the whole question of t h e  awarding o f  
the h o n o r s  and of t h e  gra d uating d ip lomas was placed 
i n  their hands w it h o u t  restr i c t i o n .  The total amount 
contributed by the Federal govt'rnment for education 
of u n iverSity ranI, reached the la rgp total of .C 1 . 1 3 3 ,600 .  
while  the i n d i v i rlual  States ancl Ow m u n i c i p a l i ties to­
gether con t r i b u ted C 1 , 0 1 1 ,900 for s i m i l a r p u r poses. He 
asked them to contrast these figu]'()s w i th the govern­
ment contr ibution to our u n i yers i t i es and co l l egps, 
w h i c h ,  accor d i n g  to Sir Norman Lockyer, amounted at 
present t o  .£ 150 ,000 a year. 

ELECTRICAL NOTES. 

In No. 2 of the Elektrotechnischer Anzeiger, E. 
Lenggenhager describes a n  electric  ra i l way traction 
syste m ,  which is  being developed at the present moment 
by a S wiss Studiengesell schaft , appo i n ted for the pur­
pose of find i n g  out an elect r i c' ra i l way system su itable 
for that country,  which on account of h e r  dependency on 
the foreign coal market, e v i d en t l y  s h o u l d  endeavor to 
u t i l ize  her wealth i n  hydrau l i c  power.  S peeds , o n  t h e  
o t h e r  hand,  a r e  l i m ited t h e r e  on a c c o u n t  of the steep 
grad ients,  small  eurves.  and n u merous stoppages. The 
system in question uses steam locomotives heated by 
electriCity .  E l ect r i c  heating,  as i s  w e l l  known, w i l l  
w o r k  w i t h  t h e  h ighest poss i b l e  effir- ieney,  s o  that the 
total effic i ency w i l l  m a i n l y  depend on the output of 
the mechanical  part of the 10('o m ot i H' . being the steam 
engine proper.  Any ('oal steam locomot i v e  could read­
ily be converted into a n  " e l ectrothenn i c a l "  locomotiye 
by siml)ly replacing the fi rehox anel boi l ing tubes o f  
the bo i l e r  by a n u m be r  of  para l l e l  e l ectric heating walls  
r u n n i ng throughout  the boi l e r ,  and being composed of 
two copper o r  i ron sheets. The author suggests using 
i n  t h i s  conneetion the well- Im o w n  Prometheus heating 
elements. The consumption of  c u rr e n t  would dt'pen d 
on the cons u m ption of steam ; let the hoi l e r  be designe(l 
for accommodat ing 4,000 l i ters t 1 , 0;'6  gal l ons ) of 
water,  which are t o  be hrought w i t h i n  three hours 
from 1 0  u p  to about l�jO deg. C. ,  c'OITPspon d i n g  w i t h  a 
steam pressure of GO k i l ogrammes pel' square centi­
meter ( 7 1 0  poune\s  per square i n ch ) .  I n  t h e  case of 
an efficiency only as h igh as 9 0  per eent,  the fol lowing 
data would be obta ined : 4 . 0 0 0  l i ters of  water would 
req u i re ,  i n  order to  be brought to the ahove tempera­
ture, 4 , 0 0 0  X 1 8 0 = 7 2 0 . 000 kg. cal . ;  1 I,g. cal .  = 1 . 2 7 0  
e ff .  w a t t  hours,  the refore 7 20 ,000 I,g. e a l .  = about 9 0 0  
e ff .  ll i l owatt h o u r s ,  o r, d istributing t h i s  amount over 
three hours = about 3 0 0  k i lowattR. A consumption of 
steam of  1 . 000 kg.  ( 2 , 2 04 pounds ) pel' hour would ac­
cord ingly req u i re a s u p p l y  of ell l'l't'nt o f  ahout 225 k i l o­
watts.  As regards the advan tages i n h e rent in the elec­
trothermic system,  the resi stance o f  the steam acc u m u­
lator against c u rrent shocl,s  s h o u l r\ he mentione(l .  
There is the further a d v antage of both r! irect a n d  al ter­
nating currentR being p racticable i n  this connee t i o n ,  
any d e s i r e d  c o m b i n a t i o n  being s u i table.  The mean 
efficiency of e lectroth ermic loeomotives,  being about the 
same as that o f  an eleet romoti v e  mach ine of the same 
size , w o u l d  be about 60  per cent to 7 0  per cent, whereas 
the total efficiency of a rai l way system , on account of 
the more advantageous u t i l i zat ion of the load,  would be 
h i gher for t h e  former. Furthermore, t h e  adoption of 
elt'ctrothermic service may take p l ace gradually ,  being 
much easier than that of e l ectromotive Rervice,  on ac­
count of the lower cost of the conversion and the ease 
with which the personnel may be trained for the new 
service.  Final l y ,  a possi b l e  conversion of  a n  electro­
thermic into electromotive rai lway service couW be 
read ily  made,  shou l d  the e l ectromotive service in future 
be so i m p roved as to become superior to the e lectro­
thermic system.  

A s  pointed o u t  i n  a paper rt'een t l y  publ isherl in the 
French electrical paperR ,  D .  Tommasi h arl for some 
time past observed the striking faet that the n egative 
plate of an accumulator, when exposed to the action 
of l ight, would be formed more rapi d l y  than i n  the case 
of its  being left i n  the dark.  This reducing effect of  
l ight was observed i n  any case ,  q u ite i n dependently of  
the composition of the active mass contained in the ac­
cumulator plate, the density of t he s u l p h u r i c' aci rl serv­
ing as  electrolyte, and of the work ing temperature. I n  
order to further ascerta in t h e  part i n e u m bent on l u m i n ­
o u s  energy w i t h  the format i on of accu mulators. Tom­
masi made the fol l owing experiment : Of the two 
accumulators of his own system, eonsisting of a glass 
vessel each , fi l l e d  w i th aC'i c lulateri water and conta i n i n g  
th ree n egative and t w o  positive plates,  the o n e ,  A ,  was 
exposed to the action of sun rays . while the other , E, 
was placed i n  a pasteboarcl box coated w ith t a r  anel 
c l osed everywhere, so as to exc l u d e  any l i ght rays . 
After having been mounted in series,  t h e  two accumu­
lators were exposed to a charge o f  two to three am­
peres. Now, whereas i n  the course o f  the first t h i rty 
hours,  n o  appreciable d i fference waR noted,  the n ega­
t i v e  p lates exposed to l ight ,  after t h i s  t i m e  harl pasReel , 
were found to assume a more s t rongly gray eolora­
tion.  whence it was inferred that t h ey WE're further 
advanced. This d i fferenee i n  eol oration.  due to the 
more or less great amount of redueed l ead oxide , a fter 
fi rst  increasing, wou l d  become smaller,  d i sappearing 
eventual ly as the n egative p l ates were whol l y  reduced 
to spongy lead.  From these experiments,  w h ich w ere 
rt'peated many t i mes.  the propos ition i s  derived that t h e  
negative plates of a l e a d  accumul ator, a l l  t h e  remain­
ing conditions being identical, arc formed more rapidly 
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i n  the l ight than in t h e  dark This point being once 
establ ished, the action of l ight on the positive p late 
was invest igated by ('onnecting two accu m u l ators 
similar to those above described , so that the two ex· 
ternal plates were posit ive .  One of the acc u m u l ators, 
A', was exposed to the a('tion of l ight, while  the other, 
B', was left in  the darlc Both cel ls  were connected in 
series, and charged w i t h  2 to 3 a m peres, when, after 
about twenty hours, the pos itive plates left i n  the dark 
already showed a much darl<er coloration,  being more 
strongly perox id ized than the positive p lates exposed 
to the action of light. These d i fferences in coloration 
showed a s imilar  behavior to the one above mentioned , 
thus giving evidence of the fact that the positive plates 
of an accum u lator, a l l  else being i d entical, are formed 
more rap i d l y  in the dark than i n  the l ight. There are, 
in addition, permanent d i fferen ces i n  coloration, posi· 
tive plates as formed i n  the dark being dark brown, 
and those formed i n  the l i ght, reddish brown. This 
may be observed even after several consecutive charges, 
but finally all the positive plates assu m e  the coloration 
of the pl ates formed i n  the dark. The same is true of 
the negative plates,  which, when formed in the l i ght, a re 
l ighter, whereas the capacity of the accumulator is 
about the sa me, no matter whether they are formed i n  
the d a r k  or i n  t h e  l ight. A. G. 

TRADE SUGGE S T I O N S  FROM UNITED STATES 
CONSULS. 

American Building Wood in Havre.-The i mports 
of wood into Havre for b u i l d i n g  purposes d uring 1 9 0 2, 
a l t hough less than those of ] 901 , were larger than the 
average for the past fou r years. Of the i m ports of 
oak in 1 9 0 2  ( 2 , 9 8 8  tons ) 2 , 4 3 8  tons were received from 
the Gaited States, 479 tons from R o u m a n ia, 4 3  tons 
from New Caledonia, 2 1  tons from Russia,  a n d  7 tons 
from Germany. There were 5 , 8 7 9  tons of oak staves 
imported in 1 9 0 2, of w h ich 5 . 8 5 8  tons came from the 
United St'ltes. Of the walnut i m ported 3 4 4  tons were 
of American origin and 52 tons came from various 
other countries.  

Of the other woods, under which is  included pitch 
pine,  3 0 , 5 2 8  tons were received from Sweden, 2 0 , 2 8 4  
� o n s  f r o m  the U n i t e d  S t a t e s ,  ] 4 . 5 6 5  t o n s  f r o m  Russia,  
and the remainder from Norway . Madagascar, and 
Canada. 

From the above it  w i I I  be seen that Havre is a good 
market for the sale o f  American wood . b u t if  o u r  
sh i ppers w o u l d  be more care f u l  in fi l l i n g  t h e i r  orders 
a('cord ing to the requ irements of the j.'rench trade the 
sales wo u l d  be st i l l  greater.  

I n  the following table are given t h e  i mports of 
h u i l d i n g  wood Into Havre d u r i n g  the past four years : 

Oak, u!ldres8.ed, squareu , or sawed, i l l  
varIous dnnemnons . . . • • • . • . . . • . • .  

Oak slaves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Walnut, undressed, squared, or sawed • .  

O ther woodt'l, undressed, squared, or 
sawed • • • • . • • • . . . . • . . . . . • . • • • . • . . . .  

J!JU2. 1901. HlOO. 1800. 

TOIltil. '1'0118. TOll • .  'rons. 

2.9/lH 11.681 6,743 3,8911 
5,1'\79 10. I T>! !I,!15:1 6 ·" -, . ... . 

alltl ,;(j2 4\J 134 
Im.all 7:1,1'97 61i,031 tIt , I B7 -- -- -- --

Tota\ . . . . . . . . . . . . . . . . . . . . . . . . . . 7H,774 H7,:l2l 711.776 H,!lIIl 

Suggesiions to American Sh i ppers.-For the benefit 
of American shippers of wood t o  F rance I give the 
following extracts from a letter I have received from 
Mr. Charles H u m bert, one of the l arges t  i mporters of 
wood in Havre, in  answer to my request for sugges· 
tions as to how the trade relations between the Un ited 
S tates and F rance m i ght be i ncreased : 

"I would recommend that more u n i formity and reg­
ul arity be d i splayed in the exec u t i on of contracts, in  
the dates of d e l i very, in  the qual ity  of the merchan­
d ise ; in  short, scrupulously to observe the agreemen ts 
made,  a point to w h ic h  insufficient attention is at pres· 
ent given . There appears to be a certa i n  degree of in· 
d ifference preva i l ing, wh i<'h is not only prej udicial  to 
business relations, but affects confidence on both s i des. 

" For example, an American exporter, find i n g  it  d i f· 
ficult to execute a cont ract made several months pre· 
viously ,  w i l l  n ot hes itate to R h i p  wood of an inferior 
quality, hoping, later on,  to mal<e an a l l owance to the 
importer or a reduction i n  the price.  This al lowance 
or reduction. even when accepted , is  b y  n o  means sat· 
isfactory to the buyer, for he w i l l  not be receiving the 
quality of merchandise ordered . The American ex­
porter is  too much bent upon effe('t i n g  sales , w i t h  sole­
ly his  own i nterests in view.  I f  he would also consider 
those of the buyer h e  will be more a pt to develop h i s  
t rade relations. 

" I  have transacted business w i th the United States 
for many years, giving special attent ion to l umber, or 
wood !;lawn as i t  i s  in the Baltic ; but with the excep· 
tion of several welI·known h ouses, i t  i s  always w ith 
apprehension that I make a cont ract, for I fea r  that 
it will not be executed i n  conformity w i th the req u i re· 
ments. I can not lay too m uch stress on the point 
that if  1 b u y  first-qual ity l u mber and second or th ird 
q ua l i ty ,  worth less,  is  del ivered to me, the situation i s  
an embarrass ing on e ; f o r  even i f  a reduction i s  made.  
the d i fference i n  price does not compensate me for not 
getti n g  what I ordered. 

" I  w ish to mention two other poi nts w h i ch appear to 
pass unobserved in the United States, and which pre­
ve n t  or i nterfere w i t h  t h e  d evelopment of trade : 

"First-For the French market. wood should be 
sawn in certaIn customary thicknesses, based on met­
ric measurements-for instance, 27  m i l l imeters ( 1 . 06  
inch es ) , 34 m il l imeters ( 1 .34 Inches ) ,  41 m i l l ime· 
tel'S ( 1 . 61 inches ) .  and 54 mill imeters ( 2.13 inches ) .  
The Americans persist in sawing their ti mber i n  inches 
-1. e., 1 inch, 1.25 inches, 1.5 inches, an d 2 inches. 

These measurements are short of those req u i red here, 
a n d  it is frequently i m possible  to make use of wood 
sawn in such d i mensions.  

"The giving of strict attention to the wants of buy· 
ers is one of the strongest points of the Germans, who 
manifest a marked desire to observe all  requ iremen ts,  
and their s h i pments are alwaYR accompanied by docu· 
ments i n  proper order.  

" Second-In regard to the care w hich ought to be 
taken of merchand ise by shippers ( a )  in the transpor· 
tation by rai l  from the saw m i l l s  to the ports, and ( b )  
w h i l e  the merchandise i s  a t  the port awaiting ship· 
m ent. Special attention should be d irected to these 
two points. 

" I n  concluding th is seri es of suggestions, based on 
lon g experience, I w o u l d  also d irect the attention of 
American exporters to the choice of the empl oyes 
whose d uty is to examine, either,lat the m i l l s  or at the 
port of shi pment, l u mber to be sent abroad, and upon 
whose certificates the sell ers make out their i n voices. 
I have frequently observed that  the work of these in·  
spectors has been very carelessly done, and that docu· 
ments regar d i n g  the quality.  q u an t i t y .  and d i mensions 
of the l u mber have freq uently been inaccurate."-A. M. 
Thackara, Consul at Havre, France. 

American Apples and Cider in France .-I n  conse­
quence of  the poor apple crop of last year and of the 
poorer one of the present year, there has been a l a rge 
increase i n  the i m portations into France of American 
dried apples, both for cider mal< i ng and for cooking 
pu rposes. The i m ports of chopped apples for cide:­
making i n  1 90 2  were 3 ,071  tons, against  1 ,568  tons i n 
1 9 0 1  and 4 , 3 9 9  tons in 1 9 00.  Of apples for coold n g  
l; urposes, evaporated apples, a n d  apple rings t h e  im­
ports were,  i n  1 9 0 2 , 2 4 1  tons,  as compared with 1 9 ·1 
tons in 1 9 0 1  and 4 0 2  tons i n  1 9 0 0 .  For the fi rst eight 
m o nths of  ] 903 th e imports of chopped apples have 
been 6,000 tons, agai n s t  1 , 8 0 0  tons during the same 
period in 1 9 0 2  and 1 , 3 0 0  tons in  1 9 0 1 .  The i m ports of 
evaporated apples for thll first e i gh t  months of 1 9 0& 
were 4 8 0  tons,  against 1 1 0 tons i n  1902 and 134 tons i n  
t h e  s a m e  period of ] 9 0 1 .  American evaporated apples 
have met w ith a ready sal e this year.  The fai l u re or 
the French apple crop is l i l<e l y  t o have a l asting effect 
u pon th is particular trade, as the American produ cts 
have been w i d e l y  distributed and have reached centers 
where they were h i therto u n k n o w n .  

As m e n t i o n e d  above, the apple crop of 1 9 0 3  proves 
to be even l ess than that of last year. Prices for green 
apples have already reached very h igh leve l s, and as 
the present w i ne crop of j.�rance w i l l  also be a poor 
one,  causing the prices of wine to be greatly  i ncreased, 
it . is not surprising that large q u antities of chopped 
apples h ave al rea d y  been cont racted for  i n  the U n i t e d  
States, and t h e r e  seems to he every i n d ication that 
there w i I I  be a sti l l  greater trade i n  these products. 

Our shippers should be carefu l to see that the 
chopped apples  before being pacJ<ed i n  the barrels are 
,� e l l  dried,  as complaints have been made of apples be· 
ing damaged by moisture. O n  the whole .  the qual ity 
of the American apples received at Havre has been 
good , and they have been sati sfactory to the consu mer. 

I t  is to be regretted that greater efforts are not made 
to export fresh apples from the U n i ted States to 
j.�rance. The scarcity of fruit  of a l l  ldnds i n  th i s  coun­
try is so great this year that I feel assured there would 
be a good sale for such excellent apples as could be 
supplied from our Eastern States. The duty of 3 
francs ( 5 8  cents ) per 1 0 0  k i l ogrammes ( 2 2 0 . 4 6  pounds ) .  
when im ported d i rect, should not be a serious hind­
rance to thi s  trade,  since the i m portation of green 
apples from other countries has taken place on a l arge 
scale. 

The imports of fresh apples and pears for table use 
i nto France during 1 9 0 2  were 1 0 , 1 5 8  tons, against 4 , 3 6 0  
t o n s  in 1901 and 5 , 5 3 6 tons in 1 900.  Of t h e  above 
a mounts a very insign ificant portion is received at 
Havre from the United States. For the ocean journey 
the apples should be selected and weI! packed. 

1 am assured b y  the local dealers that at the present 
time there is  also an outlet in France for American 
cider. If any of  our cider manufacturers shoul d  be 
interested in finding a market i n  France for their 
produ cts, I would be pleased to furn ish them with the 
names of responsible houses i n  Havre with whom they 
could make connections or w ith detai ls  concern ing 
prices,  customs duties , etc.-A. M. Thackara, Consu l  at 
Havre, France, October, 1903.  

Outlook for American Trade in Austria .-There seems 
to be no hosti l i t y  on the part of t h e  Austrian people 
to the introduction of American products of whatever 
character, if  the opposition of the Agrarians to the 
i mportation of food stuffs be excepted. On the con· 
t rary, superiority or i mprovement of method is  quick­
ly acJmowledged. This would appear to make an easy 
market here for American goods, and a practical knowl­
edge of local conditions i s  necessary to correct such an 
i m pression.  In reality.  i t  is  an extremely d ifficult 
market to compass with satisfactory results.  Vienna 
and Prague are the natu ral commercial and wholesale 
centers for A ustria and Bohemia.  The other n u mer· 
ous cit ies are comparatively small  and their shops 
designed onl y  for local trade. The i m mense relative 
population of Bohemia l i es i n  the dorfs ,  or small vii· 
lages, w h i ch stretch along the watercourses i n  a l most 
contiguous l i nes and i n  apparent d isregard of trans· 
portation faci l ities.  The shops i n  these v i l l ages, wh ich 
su pply dai l y  necessities to the great bulk of the popu· 
lation, are insign i ficant affairs . buying i n  sma l l  quanti­
ties a n d  to some extent from the travel i n g  vans of 
town or city concerns. With wages of skilled work­
men, as i n  the c ut·glass trade. at a max i m u m  of 70 
centsea day, with ,irl and other female factory labor 

at from 2 0  to 4 0  cents, and with a peasantry that exists 
in the most primitive fa shion, the p urchasing capacity 
of the people, outside of the richer classes , of the c ities 
and towns,  is  restricted , and to reach what market 
there is  req u ires a practical campaign based UPOR 
knowledge of local cond itions. 

The few i m porters in the cities, dealing chiefly with 
the w e l l -to·do, are somewhat autocrati c ; the retai lers, 
conservative and skeptical regarding d i rect importa· 
tion. American trade seems to have drifted largely,  
therefore, into the hands of a set of wholesale or 
clearing agents, chiefly at Hambu rg, and excessive 
m i d d lemen's profits, added to heavy interior freight 
rates and the perplexi t ies of the Austrian tariff, stand 
between the American exporter and the Austrian con· 
sumer. The conseq uence is that the reta i l  pri ces of 
American wares, staples, and what are here termed 
" t able luxuries,"  are unaccountably high and out of 
the reach of a l l  except the very wealthy. The Ameri· 
can exporter who can get into connection w ith sub· 
stantial reta i l  houses, either d i rectly or through his 
own continental agency, a n d  who w i I I  conform in hi s 
deal ings to local commercial  usages, should reap a de· 
cided advantage. In spite o f  obstacles,  however, Am· 
e r i ca n  products are becoming more an d more common, 
finding their way, by devious processes, even to the 
shel ves of the smaller stores , and the pronounced Ger· 
man faculty of i m i tation is  kept busy providing sub· 
stitutes. Of 1 , 9 4 2  letters received and di spatched from 
this consul ate d u ring the year, as compared with 1 , 6 3 9  
the previous year, t h e  great majority related direct ly  
to the introduction or extension of American trade. 

The low cost of labor is the great obstacle to the 
introd uction of  the heavier and costl ier labor·saving 
machinery. When the saving i n  wage and i ncrease of 
production wou l d  hardly meet interest account on in· 
creased investment. i t  i s  d i ffi c u l t  to convince a manu· 
facturer that it  would benefit him to introduce modern 
machinery and throw out of employment thll people 
who depend upon him for l i vel ihood in their native 
dorfs and for whose welfare h e  has a genuine if some­
what selfish regard. Excepting for the introduction 
of a few Northrop l ooms, there appears to be no notice· 
able i mprovement of processes in the texti le branches. 
I t  is  the opinion of old observers that the supremacy 
of hand labor, water, and foot power w i I I  continue 
u n t i l  gradual  social development creates a higher stand· 
ard of existence for the lower c lasses.-S. C.  McFllr· 
land,  Consul at Reichenberg, Austria.  

Abyssinian Trade .-German and Austrian commer· 
cial  bodies recommend the establish ment of steamship 
l ines to Djibouti for the purpose of cultivating com· 
m ercial relations with AbYSSinia,  the trade of which 
is  now controlled by the French and English.  I t  is 
believed by the members of these bodies that Abys· 
sinia promises a large field for European goods. United 
States Consul-General Skinner's mission to Abyssinia 
is much d iscussed by the German and Austrian preiS. 
This new advance move of the United States is watched 
wi th much solicitude by E uropeans.-Simon W. Han­
nauer, Deputy Consul-General ,  Frankfort, Germany. 

American Trade Interests in Tahiti .-Former 
United States Consul J. Lamb Doty has inaugurated 
an American company to handle the wholesale inter· 
ests of the colony. The capital is $ 5 0 . 000.  The mer· 
chants regard the enterprise in a favorable light. in 
view of the annonncement that no establ ished in terests 
wiII  be antagonized. Banking facilities wiII be afford· 
ed the community. The new company aims to save 
the commissions of middlemen to the l ocal merchant ; 
to stimul ate trade by paying cash for produce to thf' 
merchant, and by bran d i n g  and guaranteei ng quality 
of goods, etc. There i s  a large field for the enterprille 
i n  this colony.-WiII iam F. Doty, ConSUl at Tahiti.  
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TRADE NOTES AND RECIPES. 
Preserving Liquid .-For zoological and vegetable 

preparations the alcohod may be replaced with the fol­
lowing cheaper and serviceable solution : Formalde­
hyde, 60 ; glycerine, 120 ; alcohol, 30 ; water, '

1,000. The 
addition of glycerine is necessary only where it is de· 
sired to keep the articles soft.-Neueste Erfahrungen 
und Erfindungen. 

Removal of Ink Spots .-To remove ink spots, the 
fabric having the spot is soaked, according to Graham 
Bott, in warm water, then it  is squeezed out and spread 
out upon a clean piece of linen. Now apply a few 
drops of liquid ammonia of a specific gravity of 0.891 
to the spot, and dab it next with a wad of wadding 
which has been saturated with dilute phosphoric acid. 
After repeating the process several times and drying 
the piece in the sun, the ink spot will have d isappeared 
without leaving the slightest trace.-Pharmaceutisches 
Journal. 

New Process for Coppering.-This is the Dessolle 
process for the galvanic application of copper. The 
special advantage claimed is that strong currents can 
be used, and a deposit obtained of a tenth of a ' milli­
meter in an hour and a half. After having cleaned 
with sand or in an acid bath the object to be coppered, 
a first coat is laid on in an ordinary electrolytic bath ; 
then the object is placed in a final bath, in which the 
electrolyte is injected on the electrode, so as to re­
move all bubbles of gas or other impurities tending 
to attach themselves to the surface. The electrolyte 
employed is simply a solution of cupric sulphate in very 
dilute sulphuric acid. For the preliminary bath the 
double cyanide of potassium and copper is made use 
of.-Le Cosmos. 

To Fill Engraved Letters on Metal Signs.-Letters 
engraved on metal may be filled in with a mixture of 
asphaltum, brown japan, and lampblack, the mixture 
being so made as to be a putty· like mass. The mass 
is well pressed down with a spatula. Any of the mass 
adhering to the plate about the edges of the letters is 
removed with turpentine, and when the cement is thor­
oughly dried the plate may be polishea. 

I f  white letters are desired make a putty of dry white 
lead, with equal parts of coach japan and rubbing var­
nish. Fill  the letters nearly level with the surface, 
and when hard, apply a stout coat of flake white i n  
japan thinned with turpentine. This w i l l  give a clean 
white finish that may be polished. 

The white cement may of course be t inted to any 
desired shade, using coach colors ground in japan.­
Drug. Ci rcular. 

Washing Liquid for Silver.-Various washing liquids 
may be used to do away with the polishing entirely or 
almost entirely. One of them is ordinary soap water. 
An efficacious preparation is obtained by m ixing beech­
wood ashes, 2 parts ; Venetian soap, 4-100 part ; cooking 
salt, 2 parts ; and rain water, 8 parts. Brush the 
silver with this lye, using a somewhat stiff brush. Lat­
terly, a solution of crystallized potassium perman­
ganate has been recommended. A grayish violet fil� 
which silverware acquires from perspiration can be 
readily removed by means of spirit of sal ammoniac. 
To remove spots from s ilver, the following process is 
recommended : Lay it for four hours in soapmakers' 
lye, then throw on fine powdered gypsum, moisten the 
latter with vinegar to cause it to adhere, dry near the 
fire, and wipe off. Next rub the spot with dry bran. 
This not only causes it to disappear, but gives extraor­
dinary gloss to the silver.-Metallarbeiter. 

Preparation of Rush Fibers for Paper .-The rush is 
cut in two. The part immersed, growing in water, is 
submitted to maceration and to prolonged boil ing­
longer boiling and with more concentrated solutions 
than the portion of the plant which grows in the air. 
The maceration is conducted in vats heated to about 
45  deg. C.  in ' water, which is renewed three times in 
eighteen hours. The mass is pressed, cut up in strips, 
and boiled in an emulsion formed of 3,000 l iters of 2 
or 3 per cent soda lye to which has been added 7.5 
kilogrammes of lime, 100 l iters of water, and 30 liters 
of petroleum. The fiber is softened by the emulsion, 
which at the same time d issolves the sil ica. The mat­
ter is washed, and then purified in a bath of water con­
taining acetic acid ( 4  per 1,000 ) . The long fibers serve 
for manufacturing paper, and the short fibers may be 
mixed with hair for the manufacture of felts.-Moni­
teur de la Papeterie Fran!)aise. 

Preparation and Preservation of Skins.-Many per­
�ons, especially hunters, are embarrassed in preparing 
the skins of animals for preservation. It should be 
done as follows : Dry the skin. For this purpose 
stretch it on a board with the hair below, taking care 
not to disturb the direction of the hair, and nail it at 
the edges. For preservation, spread on the fresh side 
a cold solution formed of a liter of boiling water, in 
which 30 grammes of kitchen salt and 60 grammes of 
alum have been dissolved . This is done by means of a 
t.rush, and repeated twice. When the skins are dry, 
spread them hair against hair. The dealers seek for 
skins thus prepared, where the hair has preserved its 
natural direction. 

Another process for preserving the skins of beasts 
freshly slaughtered consists in pricking them on the 
flesh side with an awl or a large needle, after having 
stretched them on a wooden frame, and rubbing them 
with a wad of cloth soaked w ith a strong decoction 
of the ground dried sumach leaves used by curriers. 
The skins are afterward washed and put as quickly 
as possible in the shade to dry. The friction with the 
sumach is repeated two or three times, followed each 
time by washing with ordinary water.-Science, Arts, 
Nature. 

VALUABLE BOOKS 

C O M P R E S S E D  A I R ,  
Its Production, Uses and Applications. 

By GARDNER D. HISCOX, M. E .. Autbor of .. Mechanical Movementl, 
Powers, Devices, ' etc., etc. 

LaTIJt Svo. B20 p�. M5 illu,stratirms. Price, $� in cloth, 56.�O in half morocco. 
A complete treatise on the subject of Compressed Air. comprising- its 
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compressed air is a most convenient and economical vehicle for wurk-
with air tables of compression. expansion and physicat ;>roperties. . 

'rhis is a most comprehensive wurk 011 the suuject 0 Compressed AIr. 
giving both the theory and application. 

� ���!i�¥g�:r:aaJJ���� 't�rc���:ml! be ;"sued when pub!Uhed, 

DIES, THEIR CONSTRUCTION AND USE. 
For the lUodern Worki ng of !"heet lU e t n l � .  

By JOSEPH V. WOODWOH'l'II. 
Octavo. Cloth. Very Full1l nlustrated. Price $:1.00 Postpaid. 

This book is a complete treatise on the subject and the most coml?re� 
·henslve and exhaustive one i l l  existence. A book wrItten by a practlcal 
man for practical men. and one t hat no diemaker, machinil:>t. tou lmaker 
or metal-working mechaniC call atl'ord to be with�ut. 

Dies, press Oxtures and deviees from the simplest to tbe most ilitricate 
in modern use, are shown, Hnd t beir construction and use described in a 
clear. practical manner. so t h at a l l  grades of metal·working' llleChUl l ICs 
wHl be able to understand tborou gh ly how to d�sign. construct and use 
them. for the production of the endless variety ot sheet-metal articles 
now in daily use. 

Many of the dies described In this book were designed and constructed 
by the author personally .  others under h is per�unal superviSIOn. whi le  
others were constructed and used in the press rooms of  sume of  the 
largest sheet-metal guods establishments ul ld machine shops in t h e  
United States. A number of t h e  dies. press fixtures a n d  devices. wh ich 
form a part of this book. have been sele('ted from over 150 published �ut i· 
cles. wh ich were contributed by tbe aut hor to the columns (If the "Ame& 
rican Machinist," • . Machinery ' and the HAge of Steel." under his uwn 
name. 

No obsolete die. press Oxture or device has found a place in th is  book;  
every engraving between its ('overs represents t he  h ighest tha t  hus been 
attallleti in the development of each type described. The descri ptioIls of 
their constructIOn and use wil l enable the practIcal mall to  udapt t hem 
for facilitating. dup l icating and expedit iuj{ the productiull of sheet­
metal art icles at the minimum of co!St and labor. 

H:very manager, supermtendent. de�h.mer. draftsman • .  foreman. die­
maker. machinist. toolmaker ur apprelH ice should have t U IS buuk. 

HARDENING, TEMPERING, ANNEALING 

AND FORGING OF STEEL. 
By J OSEPH V. WUODWOHTH. 

Author of • •  Dies Their Construction and Use." 
Octavo. 280 pages. 200 IUustratirms. Bound in Cloth. Price $2.50. 
A new work from cover to cover. treating in a clear. concise manner all 

modern processes for the HenliuJ{, A nnenl ing, F O l'g i nll'. W e l d i nK, 
Hardening n n d  'J'cill p e ri ng of steel. making It a book of creat prac .. 
tical value to metal-working mechanics in general. with �pecIa] directIOns 
tor the successful hardening and tempering of all steel tmlls used in the 
arts including mil ling cutters. taps. thread dies. reamers. botl! solid and 
sheli. hollow mil ls . punches and dies. and all kinds of sh�et metal w�)rk­
mg touls. shear blades. saws. fine cutlery. and metal cuttmg tuuls of a l l  
dest'ription. as weH HS for all implements of steel . botb large and �mal l . 
In this work tbe simplest and most satisfactory hardening aud tempermg 
processes are given. 1,'he uses to which the leading brands of steel may be adapted are con. 
cisely presented and t helr treatment for working under ditlerent condi­
tions explained, also the special methods for the hardell lng and temper-
!P:�:s�,r!���J'������ca�np�;):;rs�����l ev:r!b�Jfe�.a:ri���h�ut��;r�l�in·�k�nt�Sx� 
book on the treat,ment of steel as modern demands necessitate. 

A chapter devoted to the di1ferent processes of t ' u l!ile-h al'd t" n i n lr  i !'t  
a l 80 Included, and special reference made to . t h e  a d O P t i o n  of Ill n-
:h�i�b��fc �t�e���r �p�f�-���� d��?c��.
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tribute to the attainment of sat isfactory resu lts in t his hi/lhly important 
branch of modern tool-makilllo!'. 8elld tor descflPtive circular. 

GAS ENGINE CONSTRUCTION. 
By HENRY V. A. PARSELL, J R  . .  Mem. A. l. Elec. Eng., and 

AHTHUR J. WEED, M.E. 
PRO F U SEI,Y ILLUSTRATED. 
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clearly and simply described. and then the actual construction of a half. 
horse power engine is taken up. 

First come directions for making the patterns : this is fonowed by all 
the details of the mechanical operations of Onishing up and flttine: the 
castings. It is proftmely il lustrated with beautifu l eng'raving-s of the 
actual work in progress. showing the modes of chucking. turninJ{. boring 
and finishing the parts in the lathe. and also plainly showing the lining up 
and erection of the engine. 

Dimensioned workin.r drawings .rive clearly the sizes and 
forms of the varions detail". 

The entire engine. with tbe exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe. with sl ide rests. 

The book closes with a chapter on A meriean practice in Gas Emdne 
design and �ive8 simple rules so that anyone can fig-ure out the dimensions 
of similar engines of other powers. 

Every i llu .. tration in t h i s  book is new and ori.rinal, hann!,! 
been m ade expressly for this work. 

t .I)Tlle 8"\'"0 . .... About :1OO pal!es Price 8':l_:iO. po:Jstpaid. 

Practical Pointers for Patentees 
Containing Valuable Information and AdViCe on 

THE SALE OF PA T E N T S .  
An ElUCidation of  the  best methods Employed by  the  Most Snccessful 

Inventors in Handling Their Inventions. 
By F. A. CRESEE, M.E. 144 Pages. Cloth. Price, 81. 00. 

This Is the most practical, up-to-date book published in the intcreRt of 
Patentees. settinJ,!' forth the best methods employed by the most success­
fu] Inventors in handling their patents. It IS written expressly for 
Patentees by a practical Inventor, and is based upon the experience of 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patents 
that should be possessed by every Inventor who wou ld achieve success 
by his ingenuity, and will save the cost of many expeusive experill ients 
as well 8S much valuable time In realizing from your inventioll8. It 
contains no advertisements of any dt:"seri ption. and is published in the 
interests of the Patentee alone. and its onl y  obj€ct is to give h im such 
practical information and advice as wl l l  enable him to illtel l igent ly 
bandle his patent successfully. economical ly and profitubly. 

It gives a vast amount of valuable information along this hne that can 
only be acquired by long. expensive expenence in reaJi?ing from tne 
monopoly alforded by a patent. Send for ]ksc";ptive Circular. 

nUNN &. CO., Publishers, 3 6 1  Broadway, New York 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles and 
Motor Cycles. 

OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic Motors. 

By GARDNER n. HISCOX, M.E. 
This work Is written on a broad basis. and comprises in its scope a full 
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to the pleasure and business convenience uf mankind. 
The make-up a.nd management of Automobile Vehicles of all kinds Is 

liberally treated. and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era III locomotion. 

1,'he book is up to date and very fUll�i1lustrated with various types of 
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Terms ot  Subscription, $5 a Year. 
Sent by mail , postage prepaid, to subscribers in any 

part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPl.E.\iENT. from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of THE SUPPl.EMENT can like­
wise be supplied.  Two I'oiumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in �tiff covers. 

COMnI!'IED RATEs.-One copy of SCIENTIFIC AMERI­
CAN and one copy of SCIE:-ITIFIC AME�ICAN SUPPLEMENT, 
one year, postpai d, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 
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A drcu lar contaiuing full Table of Cootents will be sent on applicatiOn. 
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A COMPLETE ELECTRICAL LIBRARY. 
By Prof. T. O'CONOR SLOANE. 

An inexpensive IIhrary of the be.t book. on Electricity. Put up In a 
�l��\rf��r!��i��:r. st�o�OI�h:nl��ft���s.
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ArithmetIC of Electricity, 138 page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.00 
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Standard E:ectrical Dictionary. 682 pages . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.t'!1IJ 
Electricity}i���p������� f.M��ages·,· and ·over·456· flJustraitons: · · · · · · · LOO A valuable and indispensable addition to every library. 

Our Great Special Olfer.-We will send prepaid the above lITe 
volumes. handsomely bound in blue Cloth, with silver lettering.,\ and in­closed in a neat folding box, at the Specia Reduced Price 01 .�.OO tor the complete set. 'l'he regular price of the five volumes is '7.00. 

THE NEW SUPPLEMENT CATALOGUE I 
I J ust Published I 

A LARGE edition of the SUPPLEMENT Cata­
logue in wbich is con tained a complete list 

of valuable pal'."IS down to the year 1902, Is now 
ready for dislnbution, free of charge. The new 
Catalogue is exactly like the old in form, and is 
brought strictly up to date. All the papers listed 
are in print and can he sent at once at the cost 
of ten cent- each, to any part of the world. 'l'he 
Cutalogm' con tams 60 three-column pages and 
comprises 15,000 paper.. The Catalogue has heen 
very carcfully prepared and contains papers in 
which information is giv en that cannot be pro­
cured in many textbook. published .  Write tor 
the new Ca .. logue to-day to 

M U N N  & C O . ,  Publ ishers, 36 1 Broadway, New York 

f� �AT E N T S! 
(» \0 t ",H MPNN' &I co .. in connection with the publication �r of t h e  �(' n�'STn'IC AMERICAN. continue to examine 

improvements, and to act 8S SoliCItors of Patents fer 
/'� InvPllt"r •. 

-t�(!) tn t his line of business they have had over ftft1J 
e. 

years' experience. and noW have. wneQ1ta� jacU(Ues for il). the preparat ion of Patent Drawmgs. Spec.Ocations. and 
, -, the

. 

pro�ecution of A ppliC'attons. for Patents in the United 
� �tates Caunda and ForeiJ;m CountrleB. Messrs. MUNN & Co. 
� l  �lso attend to the preparation of Caveats. Copyrights for 

Books. 1'rade Marks. Reis�ues. A�sign�ents, and Reports .on In. 
fringements of Patents. Al l  bus mess mtrusted to them IS done 
with s £leciHl ('are and promptnf"8�. on very rellFiomlble terms. 

A pamphlet sent free of eharr;,m on apphcfttion contAininll full informa­
tion about Patents and how to procure them : directions concerntng Trade 
Mark�. Copyrig'ht�. I )eshms. Paten t s .  Anneals. Reissues. fnfrlugemenU, 
Asshmments. Ueject .... rt C'aqes. HIllts on the �ale of PatentA. etc. 
th,:r �o�l ��r:3r;::e{:;�ed O(,l�:���t�:y
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lU U N N  & CO., Solicito .... of Patents. 

361 Broadway, New York. 
BRANCH OFFICEB,-No, 625 F Street, Wa.hlngton. D. o. 
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