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iZ NEW PATENT OFFICE. 

INour issues of Jan.  29 and April 1,attention was called 

to the needs of the Patent Otlice and the great injustice 

which was persistently maintained against inventors, the 

public, the nation as a whole, and the official staff of the 
Patent Office by tlie criminal over-crowding of that office 

consequent upon the insufficient space assigned it in its own 

building, by the shameful absence of provision for ventila- 

tion, and, not least, by the introduction of the offices of the 

Interior Department into a building erected with the money 

of inventors taxed heavily for the privilege of giving a 

wealth and a prosperity to their country, far beyond any- 

thing seen elsewhere in the world. 

W e  now observe that the daily papers report that on the 

7th instant Senator Falkner introduced a bill, not to give 

the Patent Office the control of its own building and to ap- 

propriate the $4,000,000 or so much as may be needed of it 

to the extension and improvement of that building, but to 

erect a new building. The cost is not to exceed $3,500,000, 

and $500,000 is appropriated to begin the work. I n  other 

words, this proposition-it map never be more-is to give to 

the Interior Department a building erected at  a cost of 
$3,000,000 by the inventors of tlie country, mostly poor men 

struggling against every misfortune, and then to take a n  

additional $3,500,000, also contributed by these needy inven- 

tors for the privilege of making their country and its al- 

ready wealthy men still wealthier, and appropriating that 

to the construction of another building for tlie Patent 

Office. I n  other words still, it is proposed to take of the 

$7,000,000 which we have, in the course of the century, for- 

cibly wrenched from the almost empty purses of our tllous. 

ands of talented but needy inventors as a tax upon them 

for enriching their country, one-half the whole for the con- 

struction of a building that it is a disgrace to the nation not 

to have given them long ago, and to give the other half to 

a Department which has absolutely no claim upon it, which 
has been an incubus upon the work of the Patent Office for 

years, and which is to-day through the exercise of techni- 

cal legal power and in defiance of justice and public policy, 

a " squatter " on the territory of the Patcnt Office and a 
nuisance there. I t  seems remarkable that this should be 

possible, in the face of justice and in spite of the united 

power of all the inventors in the land, of all their repre- 

sentatives, and of all the members of the legal profession 
who are daily earning their fees by doing the business of 

these wronged inventors. The whole matter is a standing 

disgrace to the country and our representatives in Congress, 

and a crying injustice to the men who have built up the 
whole modern system of production of the United States. 

The Scienti$c American, referring to proposed Iegisla- 
tion by which it is provided that foreign inventors shall be 
taxed the same amount in this country as in their own for 

such protection, says :-
"The theory upvn which we grant patents and the object 

of our patent laws is the promotion of useful arts and indus- 

tries, not the taxation of inventors. !rhe aim of our patent 
laws is to enc0ourage the study and development of new in- 

ventions, whereby multiplied and diversified forms of novel 

industries are made accessible to the people; for by indus- 

tries they thrive. The American law as it stands invites in- 

ventors throughout the world to bring hither their new 

inventions and set up their new industries. I n  reward for 

so doing it grants them a patent for seventeen years, after 
which the invention becomes free to the public. The larger 
the number of patents granted, the greater will be the num- 

ber of new industries established, and our measure of pros- 

perity will be correspondjngly increased. As a people we 

have everything to gain and nothing to lose by encouraging 

inventors, no matter where they live or where they were 

born. " 
I t  is in this, as we consider it, correct theory of the patent 

system that all our legislative action and every policy rela- 

tive to patents should be determined. Make the patent-fees 

as small as is practicable; stimulate inventors to bring out 

their inventions; insure the most complete and perfect pro- 

tection; and give the inventor at  least the full worth of his 

money. I t  is scandalous and disgraceful to tax a poor man 

for the privilege of promoting the best interests of his coun- 

try. Not one inventor in thousands acquires a competence; 

but the ir~ventions of these very men rr~alre the nation and 
its capitalists rich. If the whole $7,000,000 contributed by 

them to the Patent Office treasury is needed to insure this 

they should have it-and ten times more if good use can be 

n~acle of it. 

OBSERVATIONS ON THE GROWTH AND CHEMI-

CAL COMPOSITION O F  THE MAIZE (CORN) 

PLANT. 

JUNE12, 1891, seventy-five hills were selected in a field of 

Leaming corn planted May 15. Each hill contained three 

corn plants, and they were as nearly uniform in appearance 
as could be found in the field. The seventy-five hills were 
divided into fifteen lots, each lot containing five hills. Be-
ginning June 12, and every week thereafter during the sea- 

son, the plants in four hills of corn in one plat were cut close 

to the ground. The plants from one of these hills were dried 

and preserved. A chemical analysis was made of the plants 

from each of the remaining three hills, so that during the 

growing season these analyses were made of triplicate sam- 

ples taken each week. The fifth hill of corn in each lot was 

left to grow, and was measured each week during the season. 

Each corn plant in the seventy-five hills was measured every 

week until it was cut. These measurements included the 
height to the tip of the upstretched longest leaf and also to 

the tip of the tassel when it was present, making a total of 
3,159 measurements. 

The soil in which the corn was grown was very uniform 

prairie land, located in central Illinois. The season was be- 
low the average for corn-growing because of the drouth. 

Like almost everything else that grows, the plants did not 

all make the same amount of growth in height each week. 

There was quite a variation in the growth of the different 
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stalks, themaximum height being reached about Aug. 1 ;  but, 

as will be seen further on, the plants had acquired at  that 

time less than one-half of their total dry matter. 

A condensed summary of some of the observations made 

is given in the following table: -

I 

1 

r ~ m b e r  (inches). I Bfatter / Rain-

Plauts i per / 
I 

fall 
Ending. 1 Notes. 

(inches). -Measured. Ex- Aver- Plant 
I I I 

I (grams). 
I 

/tremes age. I i 

June 12 I 2 5 

19 225 
I 

96 219 , 19.9 

I
10 1 50.0 

1 

I 114.2 
24 165 Full tassel. 161.5 

131 183 Bilks alone. 161.2 

A U ~ .7 141 m-116 931 i 1 1 

14 1 1'29 
I
1 82-118 / 98 1 Silks dead. 

21 
1 

117 182-118 97 Roastiug 1 256,0earstage. 

28 1 105 1 82-115 97 Corn denting. / 294.91 1 
Sept. 4 93 1 81-114 97 Husks ' 349.5 

1 
turning brown. i 

I1  81 81-114 96 319.7 
Husks dry. 

18 69 81-113 93 5 o e v e s  d ZY0.0 

The figures giving the grams of dry matter per plant and the 

composition of the dry matter represent an average per plant 

of the nine analyzed each week, or three hills of corn, each 

containing three plants. No attempt was made to separate 

the different parts for analysis, such as the ear, stalk, and 

leaves, but that part above ground was taken as one plant. 

The rainfall during the season was considerably below the 

average, and is here given in inches: -
Average. June. July. August. September. 

For ten J ears. 5.04 2.75 3.45 3.27 

For 1891. 2.08 1.41 2.86 0.41 

The record shows that the average maximum height per 

plant mas attained during the week ending July  31; but it 

contained at that time only 46 per cent of the maxirrlum 

quantity of dry matter. 

The growth in  dry matter continued till Sept. 4, and the 

decrease after that date probably was due to breaking off and 

blowing away of dry or dead portions of the leaves. 

Assuming the total height per plant to be 100 izches and 

that i t  was 19 inches high June 12, or 19 per cent of its total 

height, also that the nlaximum growth in weight was 350 

grams of dry matter, the percentage of the total height and 

weight attained each week is as follows: -

During the week ending Aug. 1 4 the record shows that for  

this season an unusually large quantity of rain had fallen,  

and the plants which were analyzed that week showed a  

smaller quantity of dry matter than those of the week be-  

fore.  

Average Daily , Perceutage Compositlon of Dry Matter. 
I 

Temperature, Bahr. I----
1 Nitrogen l

1 Ether 
-

Fibre. Fxtract. 
extract. ~ 

I 

The analyses of the dry matter show that 100 pounds of 

the corn plant has quite a different composition a t  the vari- 

ous stages of its growth. The percents of ash, or mineral 

mabter, and also of protein are highest when the plank is 

young, and these decrease with age; while the nitrogen-free 

extract, or carbo hydrates, increases in  percentage as the 

plant matures. 

Assuming that there are 10,000 corn plants per acre, which 

number it has been found is a fair estimate of the thickness 

of planting in Illinois, these analyses show that a n  acre of 

corn grown to maturity contains 7.716 pounds of dry matter, 

and this dry matter is composed of 394 pounds of ash, or 

mineral matter, 656 pounds of protein, and 6,666 pounds of 

carbo-hydrates. E. H. FARRINGTON. 
Chemist, Agricultural Experiment Station, 

Chempnig:,, Ill. 

THE TOMB O F  ICING AMENHOTEP. 

THE tonib of King Arnenhotep IV. has at  last been brought  

to light in the nekropolis of Tel-el-Amarna in middle Egypt.  

Since the close of the year 1890 the direction of explora-  

tions in Egypt has been occupied in clearing the two most  
.- -- ----

Ii I 

19 26 3 10 ! 17 24 I 31 1 1 14 I
I 

1  
--. 

1 sept. 

1  2, 28  4  

I - _ _  -- - - - -- -- -- -- -- - -

Eeight. 19 / 9 11 2 = 100 total 

-- -. - - -- -- -- -

Weight of Dry Matter. 0 15 6 0 11.9 11.3 15.8 - iOOto~uI I 1 

The omission of two weeks in the record where no increase important groups of graves in the neighborhood of this site, 

in dry matter was found is caused by the fact that we cannot which belonged to the eighteenth dynasty, and many tombs 

have the plant and analyze it too. have already emerged from the heaps of debris under which 
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they lay concealed, and their entrance had been protected 

with iron doors. 

One of these, No. 25 on the plan, has at  last been identi- 

fied as the long looked-for hypogeum of the king. The main 

entrance-passage, cut into the mountain to a depth of fifty 

metres, opens into a chamber supported by four pillars. To 

the right of this passage, another corridor, forty-five metres 

long, branches out, opening into a n  unfinished chamber 

thought to be that of the queen. Somewhat further, on the 

same side, are three chambers, two of which are decorated 

with paintings; and among these occurs the name of the 

young princess Aten-Macht, the second daughter of Amen- 

hotep IV. The decorations on the walls of the king's cham- 

ber represent him surrounded by his family, in adoration 

before the sun. The condition of the tomb when found 

showed i t  to have been disturbed in ancient times, a fact for 

which the circumstances of this reign furnish abundant ex- 

planation. 

Until 1887 all that was known of Amenhotep IV. was that 

he peacefully succeeded his great father, Amenhotep III., 
whose queen was a foreigner; but that having selected for 

his only god the life and light giving sun-disk "Aten," and 

having attempted to establish his worship to the excli~sion 

of that of other gods, and particularly of that of Arnon, he 

antagonized the arrogant priesthood, whose growing power 

was already then a force that the Pharaohs must count with. 

I n  consequence of this, he found it expedient to leave Thebes 

and to remove his court and the seat of government to mid- 

dle Egypt, where, at  some seventy-five kilometres south of 

Minieh, he founded the new city, "Khu-n-aten," i.e., 

Splendor of the Disk, the site of which is now known as 

Tel-el- Amarna. 

Consistent in his unconpromising hatred of Amon and his 

priests, he changed his own name in which that of the now 

discarded god of his fathers entered as an  elenlent, and was 

henceforth called "Khu-n-aten." 

He seems to have been a devoted husband and father, 

and the worship he introduced -and which, after all, was 

but a return to ancient sun-worship, and therefore more of a 

reform than an  innovation -seems to have been a lofty one, 

if one may judge from the aspirations kindled by it in the 

souls of its worshippers, as expressed in the beautiful hymns 

that have come down to us. 

Khu-n-aten left only daughters. At his death his sons-in- 

law, who succeeded him, had not the strength to continue 

the struggle; they gradually abandoned his faith to return 

to the old popular worship, and the eighteenth dynasty 

closed with a period of disturbance, indicated by the shortness 

of the reigns. 

Was Khu-n-ated only a religious reformer, a mere fanati- 

cal monotheist, who, as has so often bee11 stated, was urged 

by a devout foreign mother to break with the traditions of 

his father's race, and whose blind intolerance tried to enforce 

his own views upon his people? or was he a shrewd, far- 

sighted prince, who, perceiving the danger to the royal 

power lurking behind the increasing pretentlons of the 

Theban priesthood, sought to put a clieck upon their encroach- 

ments and to insure the independence of the crown by re- 

moving the court and by surrounding himself with foreign- 

ers, thus defying this formidable caste 1 

The latter view receives support from the fact that it is 

against Amon alone that the king's animosity was practically 

directed, and that, whilst the worship of the disk was the 

oRticial religion of the capital, the names of the other divini- 

ties of Egypt remained undisturbed upon the monuments 

of his reign, and Amon's name alone was everywhere 
erased. 

I n  1887 the discovery of the archives of Khu-n-aten, con- 

sisting of some three hundred cuneiform tablets, containing 

important correspondence between Egypt and its Asiatic 

allies and tributaries, as well as oiEcial reports from royal 

lieutenants in foreign lands, threw a most unexpected light 

upon the condition of the ancient civilized world in  the fif- 

teenth century E.C. Among the many interesting glimpses 

thus obtained is a mention of Canaan in pre-Exodus times, 

found in a letter from the tributary king of Jerusalem, 

which reveals the existence of that city at  that remote 

period. 

The fact that the correspondence between Asia and Egypt 

was conducted in the Neo-Babylonian characters was alone 

suEciently extraordinary to draw the attention of the learned 

world to Tel-el-Arnarna and to the remarkable figure of the 

man who, in his day, filled not only that spot, but no doubt 

the whole civilized world, with his strong personality. There 

are many peculiarities connected with the monuments of his 

reign and with the art they betray that have never yet been 

quite satisfactorily explained; and despite all that has been 

written, and the ingenious theories that have been advanced 

on the subject, there still remains enough that is hypotheti- 

cal to make any monumental discovery connected with this 

period of the greatest interest to scholars. 

S.Y. STEVENSON. 

A SIMPLE APPARATUS FOR THE PRODUCTION O F  

LISSAJOU'S CURVES. 

THE requisites are a piece of thin glass tube or rod, a gas 

flame, and a slight knowledge of elementary glass working. 

The apparatus consists of a short piece of rod or tube which 

serves as a base or handle, to which is fused a glass thread 

ten or fifteen centimetres long and from one-half to one milli- 

metre thick, carrying a t  its extremity a second and much 

thinner thread of about the same length, whose free end is 

fused into a small clear bead. Both threads are in the same 

line wilh the handle, and the whole forms a compound rod. 

In  constructing this rod, two glass threads of t l i ~  kind 

already indicated are selected rather longer than required. 

They are fused together, and the connection straightened by 

a gentle pull while still soft. The double rod is then held 

near its centre, and the finer thread shortened until in vibra- 

tion it appears, by persistance of the visual impression, as a 

sheet or cone. The thicker thread is next adjusted in the 

same way until the vibration of this double rod, when held 

by its thicker end, is sufficiently rapid. This thicker end is 

now attached to a larger piece of glass (the handle), and a 

very small bead formed a t  the other end. The exact position 

and weight of the bead required to form any given set of 

curves must be found by trial. 

Now. holding the bead in a strong light, stand nearly 

facing the light, but so as to see the bead with a dark back- 

ground, and tap the handle lightly with the finger-tips. If 

the adjustment is perfect, the bead will appear transformed 

into a shining curve, oscillating or rolling and twisting upon 

itself with inimitable grace like a living thing, and dying 

away with the decreasing amplitude of the vibrations. 

These curves are represented approximately by the eqna- 

tions :-
2 = a  cos m e  

y =b sin (n 6 +a),  

where a and b are the amplitudes, a! is the phase-diffeyence,  

and t h e  ratio m :n is a function of the time. When the  
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ratio rn :n can be expressed by smal1:integers the curve is com- 

pletely shown by this apparatus. When this ralio cannot be 

expressed by small, but can by moderate, whole numbers, the 

curve cannot well be seen, but mag be readily photographed. 

The most beautiful effects are seen when the ratio m :n has 

almost some such values as 1:1, 1 3 ,  2 3 ,  or 3:l .  The values 

of a. 6, and a vary with every tap of the finger, and thus 

a single apparatus will show a great variety of curves of one 

class. 

1have not tried projecting these curves with a lantern, but 

I see no difficulty in the way of such a proceeding. 

Clark Eniversity. T. PROCTORHALL. 

VALUABLE EXPERIMENTS IN VETN-FORMATION. 

IN No. 3, Vol. XII., of the Sc'chool of illines Quarterly 

there appeared a short paper "On the Genesis of Ore-De- 

posits," by W .  H. von Streeruwitz, the chief of the Western 

Div~sion of the State Geological Survey of Texas. 

I n  these days of hasty conclusions and the overcrowding 

of scientific literature with opinions and half-developed 

theories, it is refreshing to run across a n  occasional example 

of undue modesty in  presenting the results of elaborate ex- 

perimentation. My excuse for thus tardily calling attention 

to a marked case of this character, entirely without the 

lrnowledge of the author, is the conviction that the gentle- 

man himself will not lay claim to full credit for the work 

which he has planned and executed in a thoroughly scientific 

manner. Especially does this action seem fitting as prelim- 

inary to a n  extension of the same investigations by the 

present writer in the nletallurgic laboratory of tile Arizona 

School of Brines. I n  fact, it is only just to confess that the 

inspiration of these last experiments, for which preparations 

are now being made, came originally and wholly from the 

most interesting results of Professor von Streeruwitz's patient 

and intelligent observations in his laboratorg a t  Houston, 

Texas. 

I n  the paper quoted Professor von Streeruwitz does not 

make very clear how much of the value of his well-fortified 

conclusions rests upon the skill with which he has himself 

conceived and executed a most convincing series of experi-

ments. But those who have seen some of the tubes with 

miniature veins of gold, silver, copper, lead, etc., and others 

with beautifully formed agates, need only the concise rea- 

soning of the article referred to, i n  order to understand the 

origiuality, perseverance, and devotion to truth with which 

the investigation has been carried out through several years 

of diligent experimentation. 

I n  the language of our author, the experiments would, so 

far, appear to establish the following points, viz. :-
I. I t  is principally the iron which, in silico-ferruginous 

fissure veins, brought the other metals from grertter to (by 

mining) accessible depths. 

2. Most siliceous ore-leads, carrying also large quantities 

of iron and having silico-ferruginous oulcrops, seem to be 

deposited from hot aqueous solutions of the metals and sili- 

cates. 
3. Metals and metal combinations contained in the rock 

surrounding the Assures and crevices were probably leached 

out by the hot liquids contained in  the fissure? and precipi- 

tated on and combined with the siliceons iron growing up in 

the fissures. 

4. Tht. fissures could be charged with ore-veins in a com- 

pardtively short time, since, no d o ~ b t ,  high temperature and 

galvan~ccurrents existed in the fissures a t  the time of forma- 

tion of the ore-gangues. 
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5. I n  contact-gangues the precipitation and deposition of 

ores was materially facilitated by galvai~ic currents caused 

by the contact of different rocks. and it is owing to the prera- 

lence of galvanic currents that  in most cases richer deposits 

a t  the intersection of two or more leads were formed. 

6. The so-called iron outblows ( "  gossan," "eiseruer hut," 

"Pacos," "Colorados," etc.) are frequently not the product 

of igneous eruption, but a deposition product from aqueous 

solutions; and alterations in the rocks corltiguous to such 

outblows are not necessarily the result of eruptive agencies, 

but of a leaching process. 

7. The formation of banded agates does not always take 

place, as is generally believed, in the cavities of a rock, but 

can also occur free in solutions; and the thickness of the 

bands progresses from the centre outwards, although a re-

verse process by osn2osis may be possible under certain con- 

ditions. 

The bases for these conclusions are somewhat more explicit 

than might, perhaps, be inferred from a reading of Professor 

von Streeruwitz's paper alone, but, as he is most careful to 

insist, the experiments possess their greatest scientific impor- 

tance in the element of suggestiveness for future inquiry. 

I t  is remarkable that so little has heretofore been done in 

such directions; and, like the admirable flexure tests of the 

United States Geological Survey in orographic work, they 

point out little-trodden fields in geology which offer rich re- 

wards to capable investigators who will approach the prob- 

lems in inductive experimental mood, following the guidance 

of results as they are gradually manifested. 

No one will be better pleased than Professor Streeruwitz 

to know that  others are earnestly engaged in this study. 

The incidental discoveries, whatever they may be, are liable 

to prove as interesting and valuable as any  which may be 

directly sought. Indeed, i t  is impossible a t  this juncture 

to predict to what legitimate length the investigation may 

lead. 

The main thing to be desired is the inauguration of a 

large number of experiments with as widely varied condi- 

tions as possible of material, situation, environment, ancl 

activity. While co-operation is not really essential, it can 

do no harm and may result most beneficially. Xay not 

some of our zealous young geologists be induced to undertake 

this work, which should be continued with constant observa- 

tion for a term of years 8 

Instruction will gladly be given to any who may require 

it, and from those who cannot otherwise aid the cause 

thoughtful sctggestions will be most welcome. 

THEO. G.  COMSTOCK. 
Director School of &tines.Tucson, Arlzona. 

ROYAL ;\IETEOROLOGICLIL SOCIETY. 

AT the meeting of this society 011 Wednesday evening, March 
16, Dr. C. Theodore Williams, the president, d~liveretl an address 
on the '< Value of >feteorological Instruments in the Selection of 
Health Resorts." He drew attention to thermometers, maxirnuul 
and minimum, as the foundation-stone on which medical clima- 
tology rests, and instanced effects of extreme cold or heat on the 
human organism. The direct rays of the sun are of the greatest 
importance, and in health resorts should be utilized to the full; in 
fact, only climates where, during the winter months, even a deli- 
cate person can lie or sit for several hours a day basking in the 
sunshine are to be recommended for most complaints, and the 
various forms of sunshine recorders are used to aid the medical 
adviser in choice of such health stations. 

After referring to the value of rain-gauges, hygrometers, end 
barometers, Dr. Wllliams stated that many health resorts owe 
their reputation almost solely to their shelter from cold winds; for 
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instance, the advantage in climate which Hyeres and Mentone 

enjoy over Rfarseilles is chiefly due to their being more sheltered 
from the mistral, or north-west wind, the scourge of the lower 
valley of the Rhone from Valence to Avignon. He went on to de- 

ecribe the climate of the Riviera. illustrating it by lantern slides 

from recent photographs, including views of Hyeres, Costabella, 

Cannes, Nice, Mentone, San Remo, etc., and he showed the three 
principal causes of the warm winter in this region to be: (1) the 
southern latitude; (2) the protection from cold winds by mountain 
ranges; anti (3)  the equalizing and warming influence of the Med- 
iterranean Sea, which being practically tideless is always equally 
potent, not varying with hour and season. Dr. Williams men- 

tioned the weak points of the sonth-of-France climate, with its 
blustering m~stral,  its occasional cold bise, its moist sirocco-wind ; 

but summed up the Riviera winter climate as being, on the whole, 

ele:\r, bright, and dry, with fog and mist practically unknown, 
with a winter temperature of So to l o 0  higher than England has, 
khough subject to considerable nocturnal radiation, with about half 
the number of rainy days and four to five the number of bright 
ones which she can boast of, with cold winds and cold weather, 
without which it would lose its health-giving effect. 

After the delivery of this address the meeting was adjourned in 
order to allow the fellows and their friends an opportunity to in- 

spect the exhibition of instruments relating to climatology which 

had been arranged in the rooms of the Institution of Civil Engi- 
neers, 25 Great George Street. The Meteorological Office showed 
a set of instrun~ents necessary for the equipment of a climatologi- 

cal station, viz., Stevenson thermometer-screen, fit-ted with dry- 
bulb, wet-bulb, maximum and minimum thermometers; and also 
;a rain-gauge. Thermometers were also shown for ascertaining 
the teruperatures on the ground, under the ground, and at  a dis- 
tance, as well as for recording temperature continuously. Various 

forms of sunshine recorders were exhibited, as well as a number 

of actinometers and solar radiation instruments for ascertaining 
the heating effect of the solar rays. The exhibition included a 

large and interesting collectton of hygrometers, also several rain- 
gauges and other instruments. Among the curiosities is a piece 
of plate glais which was .'starredn during a thunder-storni on 

Aug. 21, 1879; this was not broken, but it has a number of wavy, 
hair-like lines. The exhibition contains a large number beautiful 

photc~graphs of clouds, lightning, and snow-scenes, as well as of 
t h e  damage done by the destructive tornado a t  Lawrence, Mass., 
U.S.A. 

NOTES AX11 NEWS. 

ON April 16, at the Depa~tment of Archseology and Palmon- 
tology of the Un~versitj  of Pennsylvania, will take place the open- 

ing of the 1,oan Collection of Objects used in Worship, already 
referred to in these colurnns 

-A very intense light, such as is required for photographic or 

occasionally for medical purposes, may, as is well known, be 
readily obtained by bur:.ling magnesium ribbon, which has, how- 
ever, the disadvantage of being somewhat expensive. An excel- 
lent substitute, according to Lancet, has been found by a French 
chemist, M. Villon, in aluminium, u~hich is about a third of the 
price of magnesium, and which may be utilized in the same man- 
ner by burning it in a spirit lamp, or, if a flame of much more 

intense brilliancy is required, in a coal, gas, or spirit flame sup- 
plied with a jet of oxygen. I n  these it burns without emitting 
fumes, in which respect it is superior to magnesium. The light 
given by aluminium has a 111g11 actinic power -nearly as high, 
indeed, as that of magnesin~n. The most convenient Fay  of ob- 
kaining a very intense light, according to 31. Villon, is to use a 
lamp provided with a jet of oxygen a t  the centre of its flame, into 
which powdered aluminium mixed with a quarler of its weight of 

lycopodium and a twentieth of its weight of nitrate of ammonium 
can be projected by means of a tube furnished with an air-ball. 
This gives an exceedingly intense light, without smoke. A mixture 
of aluminium powder with chlorate of potash and sugar can be 
ignited, giving an intense light by means of gun-cotton, but is 
somewhat dangerous. Probably the best plan for medical photog- 

raphy, or for laryngoscopic and auroscopic and other demonstra- 
tions, would be to burn a ribbon of aluminium in an ordinary spirit 
lamp. Of course, if oxygen and an oxy-hydrogen, or an oxy-alco- 
holic, lamp were at  hand a much more intense light could be ob- 
tained. 

-The London Times of March 24 printed the following com- 
munication from a correspondent: Under the direction of the 

Austrian Government an interesting series of deep-sea explora- 
tions has been conducted recently in the eastern parts of the Med- 

iterranean, by a scientific party on board the ' ' Pola." At one 
point, about 50 nautical miles south-west from Cape Matapan, the 
"Pol a "  found a depth of 4,400 metres (2,406 fathoms), followed 
within a few miles further east by a depth of 4,080 metres (2,236 
fathoms), which are the greatest depths recorded in the Mediter- 

ranean They have received from the Austrian Hydrographical 
Board the name of Pola Deep. The great depression of the 
Mediterranean must thus be shifted considerably east from its 
former central position on the maps. Another deep area was ex- 
plored between Candia and Alexandria-the depths attaining from 

3,310 metres (1810 fathoms) some twenty miles south-east of 
Grandes Bay, and from 2,392 metres (1,208 fathoms) to 2,120 

metres (1,322 fathoms) within a short distance from Alexandria; 
the maximum depth sounded being 3,068 metres (1,678 fathoms) 

in 28" 39' 30" north latitude, and 33O 19' 54" east longitude. The 
highest temperature was found during the first part of thevoyage, 

a t  depths of 1 to 50 metres, the highest being 80.8" Fahrenheit a t  
1metre; the lowest temperature, 52+O, was observed at the issue 

from the Adriatic Sea, a t  a depth of 760 metres. In explorations 
conducted some two years ago in the Central Mediterranean, it  

was observed that the density of the water and its saturation with 

salt increased with depth, and the same was ncticed in the west- 
ern part of this year's cruise. But in  the Eastern Mediterranean 
the density of water varies but very little in the different strata, 
and it  is higher on the whole than in the west. The transparency 
of the water is very great in the Eastern Mediterranean. A1-
together the "Pola" made no fewer than 50 deep sea soundings, 
27 of whicb touched depths of more than 1,000 metres. 

-P. Blakiston, Son, & Co., Philadelphia, announce that they 

will soon publish " Physical Education," by Frederick Treves, 
F.R.C.P. The subject of physical education as a hygienic measure 
has recently attracted so much attention from school boards, the 

medical profession, and sanitarians generally, that it now ranks 
in importance with the various branches of study pursued in our 

public schools and colleges. To the average city man or woman 
of sedentary occupation physical exercise is of quite as much con- 
sequence as it is to school children and college students. I t  is, 
however, often taken up unwisely and to the lasting harm of 
those who in ignorance attempt methods that are unsuited to their 

physical condition. It has therefore been thought advisable to 
publish, from the advance sheets of ' ' A Treatise on Hygiene," 
this paper by one of the best known medical writers of the day, 

that it might be within the reach of those who would not 
perhaps care to purchase the larger work in which it will be. 
included. 

-Houghton, Mifflin & Co. announce that Mrs. Olive Thorne 
Miller adds to her two excellent books about birds already pub- 
hshcd by this firm a third, to which she gixes the title, "Little 
Brothers of the Air." I t  describes between twenty and thirty 

different birds, and for all lovers of birds, who are happily very 
numerous, this little book has special attractions. Protessor 
Child has prepared the eighth part of his remarkable edition of 
" English and Scottish Popular Ballads." It  was originally ex-
pected that the work would be complete with the eighth part, 
but Professor Child has been successful in discovering a good deal 
of mate~ial  which he had hardly anticipated finding, so that a t  
least one more part is necessary to complete the work. "The 

Satchel Guide for the Vacation Tourist in Europe" has been re- 

vised for 1892, and, as heretofore, holds the first rank arnong 
Gu~desfor those who wish to cover only a part of Europe, and 
make s tour instead of a thorough continued study of many 

places. 
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THE EVOLUTION OF COMMERCE.' 

FORover three thousand years the great highway for commerce 
has been from India by the Persian Gulf and the Euphrates or by 
the Red Sea to the Mediterranean, and thence through the ,Ned- 
iterranean by Gibraltar to western and northern Europe, and, in 
our day, thence to America. 

Along this route cities and nations have sprung up, increased 
in wealth and power, and passed away, giving place to other 
cities and nations further westward. These nations have been 
great carriers and distributors of minerals and goods, as  well as  
capitalists and bankers, or carriers, bankers and manufacturers; 
in either case controlling the commerce of the world. This con- 
trol has never for any long period been held by the same race, but 
has passed from one nation to another, always from the east toward 
the west. 

The earliest highway of commerce was from India through the 
Persian Gulf, up  the Euphrates to the Mediterranean; and carpets 
and precious stones were then as now carried over this route. 
Explorations and surveys for a railroad have been recently made 
along this "our future highway to India." Caravans brought 
spices from Arabia and rich stuffs from Babylon and Nineveh to 
the shore of the Red Sea. Solomon made a navy of ships and 
Hiram sent in the navy his '<Servants, shipmen that had knowl- 
edge of the sea, and they brought gold from Ophir, great plenty 
of almug trees, and precious stones." 

Tyre and Sidon founded colonies on the shores of the Mediter- 
ranean, enslaving the Spaniards and compelling then1 to work 
the mines of gold and eilver already opened in Spain. Their ships 
sailed through the Mediterranean, by the Pillars of Hercules, into 
the Atlantic Ocean, turning northward to England for tin and 
copper and on into the Baltic Sea for furs and amber; turning 
southward along the western coast of Africa, passing certainly 
two thousand miles to the equator and probably rounding the 
Cape of Good Hope into the Indian Ocean. Products from the 
west were brought in  ships to Tyre and Sidon and exchanged for 
the goods of the east, their merchants making profits on each 

Annual address by the president, Hon. Gardlner G. Hubbard. Presented 
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transaction both as merchants and as carriers. Tyre and Sidon 
became wealthy, luxurious, and effeminate. Some of their citi- 
zens saw in Africa a richer soil and a better situation for a large 
city, and founded Carthage. The Carthaginians inherited the 
trade of Tyre and Sidon, and i n  addition opened highways to Egypt 
and into the interior of Africa, bartering their wares in Egypt for 

corn and grain and in Africa for ivory, gems, and slaves. They 
planted colonies i n  Africa and Sicily, and for a time were success- 
ful  rivals of Greece and Rome. 

The rule of the ocean transferred from Asia to Africa remained 
there but a short time, for the day of Europe came with the rise 
of Greece and Rome. 

The Greeks founded colonies in Asia Minor, Sjcily, and Italy. 
The ruins of great cities with Grecian temples and amphitheatres 
are found a t  Giraenti and Syracufie in Sicily, a t  Pmstum and other 
places in Italy. Under Pprrhus, their armies were defeated by the 
Romans and their colonies captured. Deprived of these, their 
power rapidly declined and Greece became a Roman province. 

Rome. 

Rome founded few colonies, but she conquered the nations of 
Asia, Africa, and Europe, and brought under her swap cities, 
kingdoms, and empires. She boasted of five hundred cities in her 
Asiatic province that had^ been founded or enlarged and beautified 
by the Cmars. One hundred and twenty vessels each year brought 
the goods of India from the delta of the Ganges, and large fleets 
from Egypt came laden with corn and grain. She imported from 
every country, but exported little, paying for her imports by taxes 
levied on her colonists. 

Rome was the first power to incorporate conquered states into 
her dominion and extend citizenvhip to all the people in her em- 
pire; so that Paul could say in truth, "I a m  a Roman citizen and 
to C m a r  I appeal." So salutary and beneficial was her rule that 
under it these countries prospered more than under their own 
rulers. What Rome seized with strong hands she defended, and 
in return for taxation gave protection. She has no more e n d u i n g  
monuments than her roads, the remains of which are now found 

in every country of Europe. Though built as military and post- 
roads, they were usedlargely for commerce. All started from the 
golden mile-stone in the forum; one ran over the Brenner pass 
north-eastward to the Baltic Sea, another followed tbe north-west- 
ern coast of the Mediterranean to Spain and southern France, an- 
other crossed the Alps and extended through France to the British 
Chann~l  and through England to Scotland, where the Romans 
built a wall, ruins of which now bear witness to its stlength. 
Another way went southward to Naples and Brindisi, and another 
led eastward to Macedonia and Greece. As these were the only 
roads in all these countries, i t  was truly said, "All ways lead to 
Rome;" and over them the messengers of Czasar travelled more 
rapidly than the mail-carrier of our fathers on our mail-routes. 

Venice and Genoa. 

After live hundred years of empire Rome fell, and the Dark 
Ages followed. From A.D. 400 to A.D. 800 commerce and trade 
died out. The only vessels on tbe Mediterranean and Baltic were 
piratical crafts; Jerusalem and the Holy Land were capture3 by 
the Turks; the Crusades began, forerunners of a higher civiliza- 
tion and more extended commerce. Thousands and tens of thou- 
sands of people from all parts of Europe and all ranks of life, bear- 
ing the pilgrim's badge -the blood-red cross- journeyed toward 
the Holy Land, first in vast crowds led by Peter the Hermit, then 
in great armies led by kings and generals. For two hundred years 
this ~novenlent continued. Venice and Genoa furnished ships t o  
carry the armies of France from Italy to the Holy Land. The 
Venetians were shrewd merchants and drove hard bargians, stipu- 
lating for cessions of land a t  the best commercid points and ade- 
quate compensation for their services. After the failure of each 
Crusade they brought back remnants of the troops and pilgrims, 
and with them the products of Asia Minor, and books and a r t  
treasures from Greece. These were distributed all over Italy, 
and led to the renaissance oE the thirteenth and fourteenth cen- 
turies. 

The trade with the East brought power and wealth to Venice 
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and Genoa. They founded colonies on the Black Sea, in  Asia 
Minor, and on the Asiatic coast. Venice alone had three thousand 
merchant vessels. Their commerce was not confined to the hor- 
ders of the Mediterranean, for the goods of the Orient were dis- 
tributed by the way of Augsburg and Nuremherg to the interior 
of Germany and to the towns of the Hanseatic Confederation. 
Thus commerce was opened with the interior of Europe. 

By the failure of the Crusades, the power of the Turks, which 
had been for the time checked, grew and increased. They con- 
quered the holy places of the earth, Asia Minor and Syria, and 
finally, crossing into Europe, gained Constantinople. The colonies 
of Venice and Ge~loa merz? captured; their fleets disappeared from 
the Mediterranean. In western Europe the Spaniards under Ferdi- 
nand and Isabella conquered the Moors, who for many ages had 
occupied the Isrger portion of Spain ;and as  the Crescent appeared 
in eastern Europe, the Cross triumphed in the west. 

Spain and Portugal. 

Then a neir power appeared upon the stage. Spain and Por- 
tugal entered upon a n  era of exploration and discovery in regions 
unknown to Venice and Genoa. Commerce, which in the Middle 
Ages had been confined to the Mediterranean Sea, was now ex- 
fended to the countries on the Atlantic Ocean, and the Cape 
Verde Islands, Madeira, and the Canaries were discovered. In 
one generation (between 1470 and 1500 A.D.) more and greater 
discoveries were made than in any other period of the world's 
history. The Portuguese sailed along the easkrn coast of Africa 
andiounded the Cape of Good Hope; Vaeco de Qarrra crossed the 
Indian Ocean to India; Columbua sailed westward to find the 
Orient, and discovered a New World; Magellan circumnavigated 
the globe; Balboa crossed the Isthmus of Panama and was the first 
to see, 011the same day, the sun rise out of the Atlantic and set 
in the Pacific; and soon theeastern and western coasts of America 
were explored from Newfoundland to Cape Horn and from Cape 
Horn to Panama. 

Both Portugal and Spain claimed all the New World, and as 
they could not agree upon a division of territory they referred the 
matter to the pope, who divided the New World between them. 
The Atlantic became the great highway for commerce, while the 
Mediterranean was deserted, and Venice and Genoa existed only 
i n  the past. 

The commerce of Portugal was coextensive with her dominion, 
which extended from Japan and the Spice Islands and India to 
the Red Sea, thence to the Cape of Good Hope; and with their 
possessions on the eastern and western shores of the Atlantic and 
in Africa and Brazil completed their maritime empire, the most 
extensive the world has ever seen. Then a single fleet of one 
hundred and fifty to two hundred and fifty caracks sailed from 
the port of Goa to Lisbon; now there sails but one vessel a year 
from all India. 

From Spain ships sailed both to the Caribbean Sea and to Cape 
Born and thence to  Chile and Peru, or directly north-westward 
from Cape Horn to the Phillippine Islands. Spain conquered 
Mexico, Central America, and all South America except Brazil. 
The gold and silver of Peru and Chile and the goods of the Orient 
were brought to Spain and Portugal. As their wealth and power 
increased the spirit of exploration decreased, and for nearly two 
hundred years the Spanish ships sailed in a fixed course by the 
same lanes, exploring the ocean neither toward the north nor the 
south, leaving undiscovered the great continent of Australia and 
numerous groups of islands. 

The Spanish and Portuguese leaders were cavaliers who de- 
spised all commerce excepting in gold and silver, all kinds of 
manufactures, all manual labor, and the cultivation of the ground; 
they came not to colonize, but to satisfy by the labor of the en- 
slaved aborigines their thirst tor gold and silver. The whole 
political power was retained by the king of Spain and adminis- 
tered by Spaniards. While the silver and gold of America and 
the wealth of the Indies poured into the treasuries of Spain they 
wanted nothing more. Like ancient Rome, they took all the 
wealth of the conquered countries, making no return; but they 
did not, like Rome, give wise and equitable laws and a stable gov- 
ernment to the countries they conquered. 

The  Netherlands. 

The inhabitants of the Netherlands were manufacturers, and 
supplied the markets of Spain and Portugal and their colonies, 
thus reaping as large profits from their trade with these coun-
tries as the Spanish and Portuguese from the mines of gold and 
silver. 

No part of Europe, says Motley, seemed so unlikely to  become 
the home of a great nation as the low country on the north- 
western coast of the continent, where the great rivers, the Rhine 
and Scheldt, emptied into the North Sea. and where it was hard to  
tell whether it  was land or water. In this region, outcast of ocean 
and earth, a little nation wrested from both domains their richest 
treasures. 

The commerce of the Hanseatic towns, which had depended 
for their trade on Venice and Genoa, became less and less as the 
glory of those cities waned. Antwerp, with its deep and con- 
venient rivers, stretched its arms to the ocean and caught the 
golden harvest as it fell from its sister's grasp. No city, except 
Paris, surpassed it  in population, none approached i t  in splendor. 
I t  became the commercial centre and banker of Europe; five thou- 
sand merchants daily assembled on its exchange; twenty-five 
hundred vessels were often seen a t  once in its harbor, and five 
hundred daily made their entrance into it. The manufactures of 
Flanders and the Netherlands had been noted for many generations, 
and now vastly increased and were distributed all over the world. 
The Netherlands, thougl~ the smallest, became the wealthiest 
nation of Europe. Then came the long-continued war withspain, 
ending in the siege and fall of Antwerp and in the imposition of 
such taxation as no other country had ever endured. As Ant- 
werp had grown on the ruins of the Hanseatic towns, so her fall 
became England's gain. 

France and England. 

In America, north of Mexico, neither silver nor gold hsd been 
found to tempt the Spanish and Portuguese. The larger portion 
of the northern Atlantic coast was one long sand beach, broken 
by great estuaries and the mouths of great rivers; the rest was 
rocky and rugged, the temperature generally cold, the land unfer- 
tile and barren. For these reasons North America was left to the 
French and English. The French claimed Canada and the whole 
of the territory of the United States save a narrow strip of land on 
the Atlantic coast. The French population was small and was 
made up principally of fur trader; a i d  half-breeds ; Great Britain 
held New England, Virginia, and the Carolinas. 

After the first fever o i  religious colonization had passed, about 
the commencement of the eighteenth century, there was scarcely 
any emigration from England to America and but little trade be- 
tween the two countries. The population of North America was 
small, its commerce less, with little profit to the European mer- 
chants. The country possessed no peculiar advantages for the pro- 
duction of articles of value in foreign markets; there was nothing, 
therefore, t o  invite immigration or commerce. 

The chief inducement to the English to  navigate the Atlantic 
was the hope of capturing the treasure-laden Spanish galleons and 
the rich Spanish cities. 

Sir Francis Drake, Sir Walter R~lei?;h, and other navigators, 
aided by Queen Elizabeth, with bands of buccaneers, refugees 
from all countries, though mostly Englishmen, explored the re- 
cesses of the Caribbean Sea, .crossed the Isthmus of Panama, and 
launched tbeir little vessels on the Pacific. In fifteen years they 
captured five tiundred and forty-five treasure ships, sacked many 
towns, traine8 the English seamen, and laid the foundation for the  
navy of Great Britain. 

The grswth of English commerce was slower than that OF 
Spain, Portugal or Holland, and i t  was not until the middle of the 
eighteenth century, or two hundred and fifty years after the dis- 
covery of America, that she entered upon that career which gave 
her the control of the ocean. Her commerce was built up by 
protective laws, founded on the Navigation Act of 1651, which 
prohibited foreign vessels from carrying to or from England the 
commerce of any country hut its own. These laws were uni- 
versally regarded as among the chief causes and most importsnt 
bulwarks of the prosperity of Great Britain, and they were con- 
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tinued until English s h i p  controlled the carrying trade of the 
world, and were not finally repealed until 1854. 

The mec11aoic.al devices of Watt, Arkwright, and other great 
inventorsgave to England that supremacy in manufactures which 
she has ever since retained. The Frencli revolution a little later 
aroused the fear of the statesmen, merchants, and capitalists of 
England that the energy of the new republic would be as omnip- 
otent in mercantile affairs as on the field of battle. They believed 
that France might regain the colonies and with them the 
commerce she had lost, and therefore England declared war 
against Napoleon, which was carried on almost continuously 
from 1793 to 1816. The shipping of the continent disappeared 
or was captured by the fleets of England; the colonies, and with 
them the cornmerce, of Spain and Portugal, Holland and France, 
passed to England; and though she is still burdened with the 
debt then created, she has never lost the commerce and carrying 
trade she then obtained. 

Tale population of the colonies of Great Britain is about one- 
sixth of the entire population of the globe ; and their territory 
comprises eighty per cent of the available ternperate regions of 
the earth belonging to the Anglo-Saxon race. 

The commerce of England has given wealth to her bankers 
and merchants, and employment to her artisans, ship-builders, 
iron-workers, miners and manufacturers. Her exports of pro- 
duce and manufactures have increased five hundred per cent in 
fifty years, or from $356,000,000 in 1840 to $1.577,000,000 in 1890, 
and are carried by her ships to every quarter of the globe. 
Though dependent on America for her food supplies, these are 
moved in British ships. The commerce of the world pays tribute 
to the bankers of London and makes that city the ~noney centre 
of the world. Her best market is India, and from India comes 
her largest imports; next to these from the United States. 

India. 

Egypt, Nineveh and Babylon in prehistoric times, Tyre and 
Sidon and Greece under Alexander, Carthage and Rome under 
the Cmars, Venice and Genoa in the middle ages. Portugal and 
Holland, and lastly England, hare drawn great stores of wealth 
from India. 

From lndia science and literature were handed on to Europe, 
and from India has eome the religion of more than half of the 
human race. For India the Spanish sailed westward; for India 
the Portuguese sailed eastward; Portugal was the first to reach 
the goal and obtain the prize. Greater riches have been drawn 
from India than from the gold and silrer mines of America, since 
for all ages i t  has been the storehouse from which treasures were 
derived. Portugal held India from shout 1500 to 1600. Ships 
brought the silks and precious stones of India to Lisbon, where 
they mere sold to the Dutch and distributed by them through 
Europe. Spain conquered Portugal, and to avenge herself on 
Holland excluded her roerchants from Lisbon. Then they sailed 
directly for India, disposscssed the Portuguese, and the commerce 
of India was for the next hundred years controlled by Holland. 

Then for a short time India was divided between France and 
England, but under Lord Clive and Warren Hastings the pos- 
sewions of France passed to the East India company, and when 
their charter expired it  was made a province of the crown and 
the Queen of England became Empress of India. 

Unlike Rome and Spain in their dealings with conquered 
nations, England gives a fair exchange for all she takes, and 
rules in India for India, giving a more stable and equitable gov- 
ernment than India ever before enjoyed. 

To-day Tyre, Sidon, and Carthage are known only by their 
ruins; the glory of Greece and Rome, of Venice and Genoa, has 
passed; the power of Spain and Portugal has waned, while India 
is developing a social, moral, and political prosperity, with wealth 
and commerce unknown in any former period of her history. 

Suez Canal. 

Much of the trade of India in ancient times pascsed through a 
canal connecting theRed Sea with the Mediterranean, the remains 
of which still exist, and efforts to reopen it have been made a t  
different times by Egypt without success. In 1856 de Lesseps 
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obtained concessions from the khedive for the Suez Canal, and 
commenced the work under the direction of the best engineers of 
Europe. De Lesseps applied to English capitalists for help, but 
they were deterred by Lord Palmerston, who said he Would 
oppose the work to the very end." 3Xr. Stevenson, the engineer, 
supported Lord Palmerbton, declaring that "The scheme was 
impracticable, except a t  an expense too great to warrant any 
expectation of returns." The emperor of France lent his name 
to the company, and large sums of money were raised in France; 
but the canal was constructed mainly hy the money and lahorers 
of Egypt. I t  was opened in 1869, and immediately English 
steamers began to sail through the canal, and the roule around 
the Cape of Good Hope was almost abandoned. Other flags 
soon followed, and the cornmerce with India and the east, so long 
lost to Venice and the ports of the Mediterranean, was revived. 

I n  1875 Lord Beaconstield purchased for England a control-
ling interest in the Sues Canal, and England now rules both 
Egypt and rhe canal. The vessels of all the maxitime nations of 
the world are constantly passing through the canal, with the 
single exception of those of the United States. 

Colonies. 

The commerce of the great nations of the world has been princi- 
pally with their colonies or dependencies, and from this com-
merce they have derived their wealth. The mother country in 
return for its real or nominal protection, and for its own aggran- 
dizement, has restricted the commerce of her colonies. 

The European nations adopted four classes of restrictions: -
1. Restricting the exportation of goods from the colony except 

to the mother country. 
2. Restricting the importation of goods from foreign countries 

into the colonies. 
3. Restricting the exportation or importation of goods except- 

ing in ships of the mother country. 
4. Restricting the manufacture even of their own raw products 

by the colonies. So strong was this feeling in England that even 
Lord Chatham declared in Parliament, "The British colonies of 
North America have no right to manufacture even a nail or a 

horseshoe." 
Most ot these restrictions have been removed, though the re- 

sult still remains. 
The Phcenicians, Carthaginians, and Greeks had colonies on 

the Mediterranean. The Romans conquered, and held as sub- 
jects, nations and empires. Venice and Genoa had colonies on 
the Black and Mediterranean seas. Spain and Portugal held as  
dependencies all Central America, South America, Africa, India, 
and the islands of the Pacific. The Dutch Republic and France 
planted colonies in India and America. England has colonies 
in every part of the world, and on her dominion the sun never 
sets. 

Germany, France, Portugal, and Russia, appreciating the neces- 
sity of colonies for the extension of their comnlerce and for open- 
ing new markets for their manufactures, are planting colonies, 
France in  Cochin China, Germany on the eastern and western 
coasts of Africa and the islands of tbe Pacific. Portugal, aroused 
to a new life, is determined to hold her remaining possessions in 
Africa: Russia is steadily adding to her dominion in Asia, and 
her railway from the Caspian Sea bo Samarcand has opened 
in western and a part of central Asia a market for her manufact- 
ures and commerce hitherto supplied by Great Britain. 

United States. 

The United States is the only nation that has become great 
without colonies and without foreign commerce and shipping. 
Its vast extent of territory, where the east and west, the north 
and south. are separated ivore widely than the co!on~es of Tyre 
and Su-lon or of Carthage and Rnme from the mother countries; 
the great variety of climate, the fertile soil, its varied occupa- 
tions and manufactures, and a widely distributed population, 
have created an ejlormous inland commerce and given that trade 
and wealth which other countries find in commerce and exchange 
with their colonies. Our population, wealth, internal commerce, 
exports and imports have increased a t  a more rapid rate than 



those of any other nation in a similar period. This is not due 
in any great degree to immigration, for our population has in- 
creased in no greater ratio since this immigration commenced 
than before, and experts believe that it would have been as large 
and more hon~ogeneous without immigration. We had at  one 
time a large foreign commerce, and our merchants were the first 
to establish direct trade with China and the East Indies ; the 
Stars and Stripes were seen floating on every sea and flying in 
every harbor, and for years we were the second maritime nation 
of the world. 

The commerce of the world passed from wooden sailing ships 
to side-wheel steamers, to iron and then to steel propellers; 
England was a worker in iron and machinery of every kind, we 
were not. The civil war came and hastened the day which mas 
sure to come. Our shipping faded awag faster than it had 
arisen, while that of Great Britain increased as rapidly as ours 
decreased. This was not owing to a decrease of our foreign 
trade, for during the last twenty years our exports and imports 
have increased more than twice as rapidly as those of Great 
Brirain.' Eighty-seven per cent of these exports and imports 
are carried in British ships, consigned to English houses which 
have been established in every large port in the world, and the 
proceeds are usually remitted to the London banker. 

Fortunately, our flag never disappeared from our inland waters 
and from our coasting trade; for foreigners are excluded from 
the coasting trade, even where the ports are fifteen thousand 
miles apart by water. 

The substitution of steamers for sailing ships and of steel for 
wouden propellers, which took place from ten to twenty years 
ago on the ocean, is now going rapidly on upon our lakes. Where 
in 1886 there were but six steel propellers, now there are sixty- 
eight; and of 2,225 vessels on the northern lakes, 1. I53  are 
steamers, 902 are sailing vessels. The action of Congress in 
providing for the construction and equipment of war vessels by 
competition has led our ship-builders within the last eight years 
60 establish ship-yards and machine shops where the largest 
ships can be built, and we are now building as large and fast 
vessels of war as England. Our ship-builders claim that they can 
construct ships equal in carrying capacity, speed and strength to 
those of Great Britain, and at  no greater cost; though they can- 
not be run so cheaply because our sailors are better housed, fed 
and paid than those of other nations. The day will surely come 
when commerce will make her last movement westward, when 
America, lying between Europe and Asia, with her boundless 
mineral and agricultural resources, her manufacturing facilities, 
her extended sea-coasts, will be the foremost nation and New 
York the commercial capital of the world. 

Nicaragua Canal. 

From New York to San Francisco by land is about 3,000 miles, 
by water it  is about 15,000 miles ; yet, notwithstanding the 
greater distance, freight is constantly sent by water. From San 
Francisco it is about the same distance by water to either New 
York or London. If a waterway could be opened across the 
isthmus of Panama from one ocean to the other, the distance 
from New York to San Francisco would be diminished more than 
one-half, and San Francisco would be over 2,000 miles nearer 
New York than London. The first proposition for canals con- 
necting the two oceans was made in 1550, suggesting two routes, 
by Panama and Nicaragua; and explorations and surveys of both 
have been frequently made, and various attempts made for their 
construction. 

The success of the Suez Canal induced M. de Lesseps to under- 
take the connection of the two oceans by the construction of the 
Panama Canal. believing that the tonnage passing through it 
would equal that of the Suez Canal. This work has not been suc- 
cessful; the canal remains unfinished, with no prospects of com- 
pletion. 

Several hundred miles north of Panama is the lowest conti- 
~ len ta l  divide; 148 feet above tide-water on the Pacific slope of 

The exports of the United States have increased 112 per cent, the exports 
and imports 92 per cent ; the exports of Great Britain 36 per cent, her exports 
and imports 37 per cent. 
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this divide is Lake Nicaragua, connected by the river San Juan 
with the Atlantic; up this river and through this lake, some 
thirty years ago, was one of the regular ways of intercommuni- 
cation, both for freight and passengers, between New York and 
California. 

The Maritime Canal Company and the Canal Construction Com- 
pany, organized by Americans, have obtained concessions from 
Nicaragua, and have made surveys for canal, slaclr-water, and 
lake navigation from Greytown on the Atlantic through Lake 
Nicaragua to Brito on the Pacific, a distance of 170 miles. A har- 
bor has been opened at  Greytown and considerable work performed 
on the canal. The Panama route had the great advantage of an 
open channel from ocean to ocean, whereas the Nicaragua route 
requires several locks to cross the divide; but Brito is some six or 
seven hundred miles nearer California than Panama, a saving in 
distance that will compensate for the delay in locking. The open- 
ing of this canal will be the greatest benefit that could be conferred 
upon our commerce and shipping. 

Freights by water between New York and California are now 
so high that a large portion goes by railroad. The effect that 
this canal should produce will be evident if we consider the great 

difference in expense between land and water carriage. Rail rates 
between New York and Chicago are a trifle over six mills per ton 
per mile, while the ocean rates on grain to Liverpool in 1888 were 
about half a mill per ton per mile; and one mill per ton per mile, 
or three dollars per ton from New York to Liverpool, is said to be 
a fair rate, while the all-rail rate between New York and San 
Francisco averages from forty to eighty dollars per ton, according 
to the class to which the freight belongs. I t  takes from seven 
to ten d a ~ s  to go from New York to Liverpool, twice as long from 
New York to San Francisco by rail, thirty days by Panama, and 
one hundred and twenty days by the all-water route around Cape 
Horn. 

The opening of this canal will therefore reduce the freight on  
goods between the east and west a t  least three fourths and possi- 
bly more. I t  will give us a free, easy, and cheap communication 
by water between the Eastern and Western States; our commerce 
will be built up, and the wealth and commerce of the Atlantic 
coast and the population of the States on the Pacific coast will be 
increased in a wonderful manner. 

The opening of this route will give a demand for large steam- 
ships, and when we have such ships largeship-yards and machine- 
shops mill spring up, and these alone are wanted to cnabie us to 
build and run ships on the Atlantic Ocean in competition with 
Qreat Britain. Then the prediction of Mr. Cramp will be fulfilled, 
that Englishmen will be asking one another, '' Can we build ships 
as econou~ically as they do in the United States?" 

Modes of Conveyance. 

The earliest transportation of merchandise was by caravans. 
The first caravan of which we have any certain account was that 
of the Ishmaelites and hfoabites, who, while they were travelling 
from Gilead with their camels, hearing spices, balm, and myrrh 
to Egypt, bought Joseph of his brethren and sold him as a slave 
to Potiphar. These caravans were formed of merchants banded 
together for protection, under a guide and leader, sometimes num- 
bering several hundred, with one thousand camels in  a caravan. 
Thry travelled from seventeen to twenty miles a day, but only in 
the spring and autumn months. At night they stopped at  cara- 
vansaries, where free lodging was furnished to men and beasts. 
In Turk~stan and Arabia all trade and travel was by similar cara- 
vans uxltil the railroad was opened across the desert by Merv and 
the Oxus to Samarcand. 

Navigation was first by boat, and ages afterward by vessels. 
The earliest vessels of which we have any account were employed 
in carrying cattle down the Nile, and were propelled by sails 
and rowers. The vessels, a t  first srnall and with few rowers, 
were slowly increased in size and number of rowers until three, 
four, and even five banks of oars, one over the other, mere used. 
They were often from 150 to 175 feet long, and from 18 to 26 feet 
in breadth, drawing from 10 to 12 feet of water, and sometimes 
carrying two hundred rowers and several hundred men. All these 
ships were without decks, whether sailing on the Mediterranean 
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or Atlantic. They sailed by day, putting into harbor at  night, 
and never losing sight of land unless driven by stress of weather. 
At first they sailed only with the wind, but by slow degrees they 
learned to tack; then decks were built over the stern and prow, 
leaving the mid-ships exposed to the high seas. This class of 
vessels, sometimes with hanks of oars. continued until the middle 
of the last century. In  the early part of the fifteenth century 
smaller but stronger vessels of better material were built for the 
voyages of discovery undertaken by the Portuguese. At  this time 
also the mariner's compass was brought into general use, having 
been introduced from Arabia; eighty years later it found its way 
to England. Two of the vessels of Columbus were decked only a t  
the prow and stern, and the three were manned by one hundred 
and twenty men. 

The Armadaof Queen Elizabeth was formed of merchant vessels 
fitted up as men of war, and not nntil the time of Charles the First 
were there any regular ships of war in England or, probably, in 
other countries. 

Comrnerce was usually carried on by companies, with rnles 
regulating the quantity of goods to be exported. so that the mar- 
ket should not he overstocked and unremunerative prices obtained. 
Sometimes the merchant was owner of the vessel, who adventured 
with his cargo and sailed in his own ship. The ships were con- 
structed with little reference to speed, sailing forty or fifty miles 
a dav.' 

The steam engine came into use near the middle of the eighteenth 
century in England, and two generations passed before it  was used 
on vessels. The first steamboat ran on the Hudson in 1807, in 
England in 1812. Then another generation passed before the 
ocean was crossed by the ' +  Sirius " and " Great Western " in 1833. 

These ships sailed from seven to eight knots an hour. Ten years 
later iron ships were built; then came the propeller, the invention 
of Ericsson, followed by vessels built of steel, and lastly the "City 
of Paris " and " Majestic,'' carrying fifteen thousand tons of 
freight and sailing five hundred knots a day, or twenty knots an 
hour. 

Until the present century all commerce between remote points 
was by water, excepting i n  the Roman Empire. After the down- 
fall of Rome there was neither comnlerce nor travel and no use 
for roads, the cost of transportation even for a short distance ex- 
ceeding the value of the goods. 

The railroad was introduced about the sarne time into England 
and America, and was rapidly extended into every country. The 
steam-engine on land and water has revolutionized the metbods 
of transportation and created a new commerce. .. The movement 
of goods in  a year on all the through routes of the world did not 
then equal the movement on a single one of our trunk lines of rail- 
road for the same period." Formerly it cost ten dollars to move 
a ton of freight one hundred miles; now it  can be moved thirteen 
hundred miles for the sarne sum. The grain and corn from our 
western lands, then not worth the transportatioll to the sea coast, 
are now sold in London, and our prairies yield to the western far- 
mer greater profit than the grain lands of England yield to the 
farmer there. The land commerce created by steam probably ex- 
ceeds to-day the commerce carried on the water. 

The cost of moving freight by railroads varies greatly in different 
parts of the United States and in different countries. The highest 
cost west of the Rockv Mountains is two and a auarter times more 
than in some of our middle States. The average freight receipts 
per ton per mile in this country is $0.922, which is less than those 
of any other country, although the Belgian and Russian rates are 
not much higher. In England the rates are from fifty to seventy 
per cent higher than in America, and i n  the other countries of 
Europe higher than i n  England. 

I n  England and America the railroads are operated by private 
companies i n  competition. 

I n  France railroads are operated by private companies regulated 
by law, the country being divided among different lines of road. 
Lines are constructed by private companies and run a t  rates fixed 
by the government. 

1 The breadth was about one-fourth the length, a ~ d  not until within forty 
yeara were the proportions of  one-tenth or oue-twelfth of the breadth ob- 
tained. 

In  Belgium and Germany the principal roads are owned and 
operated by the government. 

Our system has yielded the best results to the people. 
The commerce which wasin olden times transported only twenty 

or twenty-five miles a day is now moved five hundred miles a day 
by water and eight hundred miles by land. Correspondence, then 
carried no faster than freight, is now borne by telegraph to the 
farthest ends of the world. 

All these changes have taken place within a single generation; 
for our fathers could not travel any faster than Alexander or 
Cesar. Steamships, railroads, and telegraphs within that time 
have transformed all commercial transactions and the neth hods of 
commercial business. Formerly eight months were required to 
execute an order in India or China and obtain the return; now 
one day is sufficient. These commercial changes caused a revo- 
lution in the modes of business, and were the main factors which 
produced the monetary disturbances of 1873, the effects of which 
We yet feel, so Long has it  taken the world to adjust itself to its 
new relations. 

T h e  Future of Commerce. 

The commerce of the world originated in Asia; it  was carried to  
Africa and thence to Europe, and from Europe to America. This 
movement can go no further westward, for on the other side of 
the Pacific is China, which has successfully resisted every attempt 
of the Europeari to encroach upon her domains, and Indla with its 
teeming population of two hundred and tifty millions; so that 
America, the last of the continents to be inhabited, now recpives 
the wealth of India and Asia pouring into it  from the west, and 
the manufactures and population of Europe from the east. Bere 
the East and West, different from each other in  mental power and 
civilization, will meet, each alone incomplete, each essent:al t o  
the fullest and most symmetrical development of the other. Here 
will be the great banking and commercial houses of the world, 
the centre of business, wealth, and population. 

The end is not yet. Inventions are increasing in a geon~etric 
rather than an arithmetric progression. The limit of steam-
power has not been reached, for with a high temperature in the 
steam-boiler the addition of a few pounds of coal increases the 
steam-power so greatly that we are unable either to control or to  
use it. 

Electricity has just begun to offer new opportunities to com- 
merce. We are no longer compelled to carry our factories to the 
water power, for by the electric wire the power may be brought 
to the house of the operative, and we may a,qain see the private 
workman supercede the factory operative. A few cars and sntall 
vessels are moved by electricity -the forerunner of greater things. 
We know l i ~ t l e  of this new agency, but its future growth must he 
more rapid and more wonderful than that of steam. 

The secretary of the Smithsonian Institution (Mr. Langley) tells 
us that "before the incoming of the twentieth century, aerial nav- 
igation will be an established fact " 

'*The deeper the insight we obtain into the mysterious work- 
ings of nature's forces," says Siemens, &'the more we are con- 
vinced that we are still standing in the vestibule of science; that 
an unexplored world still lies before us; and, however much we 
may discover, we know not whether mankind will ever arrive ah 
a full knowledge of nature." 

LETrERS TO THE EDITOR. 

,*, Correspondents are requested to  be os brief aspossible. The writer's wcma 
is in  all cases required as proof of good faith. 

On request in  advaace, one hundred copies of the number containing his 
communication toil1 be furnished free to any correspondent. 

The editor will be glad lo publislb a7by quevies consonant with the characte~ 
of the journal. 

T h e  Loup Rivers of Nebraska. 

PERCEIVINCI by Professor Hicks's reply (Harch 4) to my com- 
ment (Feb. 19) on his essay on the Evolution of the Loup Rivers 
(Jan. 29) that I had in part misapprehended his meaning, I have 
corresponded with him in order to understand more clearly the . 
share that he ascribes to headwater erosion and capture in  the de- 
velopment of the present stream courses. As is not infrequently 
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the case, there is more agreement than difference in our discus- 

sion. 
My misapprehension arose as follows: In  his essay of J a n  29, 

after speaking of headwater erosion and the subsequent capture' 
o r  lateral abstraction of certain streams by this process, Professor 
Hicks wrote, <'The latest robbery in the Loup system is that of 
the headwaters of the Wood River. Journeying down from the 

headwaters of the South Loup, one is impressed with the apparent 
continuity of its valley with that of Wood River, rather than with 
that of the South Loup itself below Callaway, I t  is obviously an 

instance of the lower, more easterly stream cutting through the 
divide and drawing to itself the headwaters of the higher one. 
This series of captures by lower tributaries is exhibited on a grand 
scale and in a mature form in the Loup system." 

If the reader will refer to the first tigure in Professor Hicks's 
essay, he may understand why I inferred from this sentence that 

the several other deflected streams, exhibiting the same relative 
parts as shown in the South Loup and Wood Rivers, constituted 
the .' series of captures" i n  which the South Loup was 6 L the latest 

robbery ." 
It now appears, however, that the head of Wood River was not  

precisely located in the figure referred to; and that its correction  
by Professor Hicks in his letter to me places it more as figured by  
Professor Todd in Science for Narc11 11. As thus figured, it is dis-  

tinctly placed in another category from the streams deflected east-  

ward by flood-plaining.  
Professor Hicks refers me to his article on "An Old Lake Bot- 

tom'' in the second volume of the Bulletin of the Geological 

Society of America. Mention is there made of certain old valleys 

of Tertiary erosion, rnore or less ohscured but not entirely con-

cealed by lake sediments of later Tertiary deposition, by which 
the country is now covered. These old valleys are placed in the 

same category with the abandoned channel a t  the head of the Wood 

River, by-which the South Loup is supposed once to have flowed 
t o  the Wood, as if headwater erosion by adjacent streams had in 
all these cases determined the abandonment of the old valleys. 

But it is still not clear why all these abandoned valleys must be 

regarded as having lost their former streams by lateral abstraction 
following headwater erosion. I perceive that the slopes indicated 

in Professor Hicks's figures are in the proper direction for such 

abstraction ; but it  is surprising to find that slopes of so moderate 
a measure of inclination suffice to give one stream a n  advantage 
over another, even to the points of abstraction of this kind. I 
shall be delighted if this is proved to be the case; for, if so, thepro- 

cess of abstraction and the accompanying rearrangement of divides 
may he regarded as of very extensive application. As ordinarily 

explained, the advantage that the capturing stream must possess 
is much greater than would be found in a region of horizontal 

and comparatively weak sediments, and of moderate inclination, 

such as  Nebraska. 
I shall therefore hope to have a fuller discussion of the problem 

from Professor Hicks, and an exclusion of other processes as 

well as a confirniation of the effective action of headwater erosion 
on so large a scale in producing these changes in Nebraska river 

courses. 
The chief rearrangement of the Loup streams, as shown in Pro- 

fessor Hicks's diagram, being the product of down-stream deflec- 

tion of the tributaries of a flood-plained river, I find in them a 
very satisfactory justification of a somewhat hazardous explana- 
tion offered in an essay on the Rivers and Valleys of Pennsylvania 

(Nat. Geogr. Nag., I., 1889, 241) for the down-stream deflection 
of certain tributaries of the Susquellanna in the central portion of 

the State. But in this case the flood-plain, by whose growth the 
tributaries were deflected, is a thing of the imagination. If i t  

ever existed, it  has been entirely worn away by the denudation 
following the later elevation of the region in Tertiary time; the 
deflected streams, maintaining their specialized courses after up- 

lift, cut down their channel through the imagined flood-plain 

sediments, and thus became superimposed on the underlying 
strata, which they now deeply dissect and traverse in a highly in- 

main stream ; the Platte itself is turned down before joining the 

blissouri; so is the Niobrara. 
In  this connection I wish to suggest another cause besides the 

three mentioned by Professor Todd for the north-eastward turn of 

the Platts a t  Kearuey ;namely, the possible spontaneous deflection 
of the river from its previous more direct course, as, for example, 

along the Little Blue, by its own action in building up the plain 
over which it flowed. The rivers of the plains of India frequently 
change their courses in this fashion; the Hwang-ho devastates the 

plains of China for the same reason, Hay not the Platte have 
once had the same shifty habit? The Garonne, in south-western 

France, is a still more striking example of a spontaneous avoidance 
of its former course. Much of the waste borne out from the 
Pyrenees by the Garonne and its fellows now forms a flat, delta- 
like surface, of radial slope from the point where the larger rivers 

issue from the mountains; but, instead of pursuing a direct course 

northward, the Garonne turns sharply to the east a t  the foot of 
the mountains; while numerous small streams run down the slope 

of the radial alluvial deposit. Perhaps in the same way the 
Little Blue and the branches of the Rig Blue Rivers may represent  

the old courses of the Platte, abandoned for a newer course of  

lower grade.  
There are two other questions that I should like to ask of western 

observers. Is there generally perceptible a right-handed deflec- 
tion of the rivers on the plains, as if in consequence of the earth's 

rotation? Can exaniples be given of thelateral abstraction of one 
stream by another on a slope of planation, after the fashion de- 

scribed by Gilbert in  his report on the Henry Mountains some 
years ago ? W. M. DAVIS. 

Cambridge, Mass., April 7. 

The Persistency of Family Traits. 

THERE are one or two points bearing on the subject a t  the head 

of this article that were not mentioned by either of the writers in 

the issue of March 18. The first is that the mother in placental 
mammals tends to assimilate in respect to blood to the father, as 

the blood of the mother passes through the young i n  utero and 
therefore the strain of blood derived from the father is shared by 

the young with the mother. A study of family history carried 
on for almost twenty-five years shows that there is generally a 

running to what are called "family types" among the youngest 
of a numerous family, and the type is that of the paternal family. 
I t  is too well known to need argument that the mother frequently 

acquires diseases belonging to the father indirectly through the 

child she is carrying. It is also well known that an old couple 
tend to assimilate in facial and bodily appearance, and the change, 

as shown by numerous instances, is generally in the female, as 

the above facts mould call for. We can see that each child in a 
family finds the mother more and more impregnated wit11 the 
blood of the paternal house, and it is not strange if the children 

favor the family that gives them the name. 
The other fact is that the pregnant mother is more readily in- 

fluenced by whims than in any other state. From classical times 
to the present it has been the :him of those about a woman in such 

a state to make life as pleasant as possible. While we may no 
onger surround her with beautiful statues and other paraphernalia 

of a Roman household, we recognize that her whims may fix the 

character as well as permanently mark the coming child. We 
drive a gravid mare in a light wagon that the foal may be amena- 
ble to discipline. As the generality of married people associate more 

with the family that carries the name, it follows that the mother is 
affected by sympathy or antipathy for that family, and both lead 
her to dwell on the features and forms of its members, so that the 

child runs a good chance of bearing either or both. Birth-marks 
do not exist in fiction only, and though the bloody horse-shoe of 
Redgauntlet may be lacking, there are other signs to show the 

horror or antipathy of a terrified or whimsical mother. In a love 
match, the face of the father is reproduced, or, as the French 
proverb says, "The love child resembles the father." A union, 

consequent manner. Professor Todd's diagram gives f u ~ t h e r  therefore, of the two conditions noted above will cause the chil- 
illustration of this kind of down-stream deflection of tributaries. dren to  favor the race that carries the name rather than to run  
All of the branches of the Platte are deflected before reaching the toward the spinster side, even were there nothing like reversions 
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to I he primitive type, and as family portraits show a uniformity 
that could not exist if the race obtained but its mathematical pro-
portion of ancestral peculiarities. arguments based on the mathe-
matics of the case avail little in the discussion. 

EDWARDH. WILLIAMS, JUN. 
Bethlehem, Penn., April  9. 
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BOOK-REVIE WS. 

The Great Earthquake of Japan,  1891. By F'ROFESSOR JOHN 

MILNE, F.R.S., and PROFESSOR C.E. WithW. K. BURTON,  
plates, by I.. Ogawa. Yokohama, 1892.  

INthese modern days when photography has assumed such an 
important part, not only in the artistic side of life, but in the work 

of scientific observation as well, i t  was inevitable that after any 
great natural occurrence like the Japanese earthquake of October, 
1891, the camera should be employed to assist in preserving a 

correct record of its effects. Some of the pictures so taken have 
been reproduced in the European and American illustrated papers 
and have aided much in conveying to western readers an idea of 
the great destruction caused by this calamity: but none which the 
writer has seen can be compared to the beautiful series of pictures 
contained in the rolulne named above. 

I t  is an oblong quarto, 29 em, by 41 cm. in size, containing 
twenty-nine full-page heliotype copies of photographs and one 

map. All but three of the photographs were made by the authors 
for the Imperial University of Japan, and arp copyrighted in its 

name. They are printed on a fine Japanese paper, which is itself 
a product of the very district shaken by the earthquake. The 

book is published by L:tne Cramford 62 Co., Yokohama, but the 
press-work was done in Tokyo. It is prepared as a popular 

souvenir of the earthquake, and makes no attempt at  any scien-
tific discussion of the phenomena, the ten pages of introductorg 
letter-press on earthquakes in general and the short explanation 
attached to each plate being mainly descriptive. 

In nearly one-third of the plates the objects illustrated are the 
temporary shelters to which the inhabitants were driven. But In 
those which illustrate the ruined condition of the buildings and 

bridges, the excellent plates give such perfect details that many 
points of scientific interest can be seen and studied. This is es-
pecially true of the series of five vie~%*sof the Nagara iron railroad 
bridge. This bridge consisted of five two hundred-foot spans of 
trussed girders, of which one span fell entire into the river's bed, 
carrying down with it one end of each of the adjoining spans, 
yet the pictures make l~lainthat the girders themselves were so 
well put together that they are but little injured by their fall. 
Another view shows the approach to this bridge, where the em-
bankment has entirely sunk away, leaving the rails and ties eigh-

teen feet up in the air. At another place where the rails have 
been distorted into a serpentine form, the photograph shows three 
distinct horizontal flexures in  which the rails are at least two feet 

out of their alignment. Other views again illustrate the crevasses, 
often sereral feet wide, by which the ground was riven, especially 
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April 14. -Rev. Dr. Marcus Tastion, 
Psalms 24th, 73d, and 90th; Talcott Will-
iams, Note on Arab Geography. 

Numismatic and Antiquarian Society, 
Philadelphia. 

April 7. -Inman Horner, Lieutenant 
Gorger's Notes on Alaskan Indians. Exhibi-

tion Alaskan Objects. 
. 

Publications Received a t  Editor's Office. 

AMERICANINSTITUTE O F  ELECTRICALENGINEERS. 
Transactions.  Vol. VII. New Yolk. T h e  Ins&
tit&So. 647p. 

D A ~ I E SCHARLES. New Elementary Algebra. Edit-
e d d y  J .  H. Van Amringe. New York, American 
Book Go. 12O. 294 p. 90 ots.  

FERREE BARR Christian Thought in Architecture. 
Ne$York 'from t h e  Proceedings of t h e  Ameri-
can  Societ$ of Church History. So,,papef. 82 p.

KELLER HELEN. Souvenir of the  F i rs t  bummer 
&leeking of t h e  American Association t o  P r o -
mote  t h e  Teachin of Speech t o  t h e  Deaf. 2nd 
ed. ~ a s h i n g t o n , $ o l t a  Bureau. 4O. paper.

NATURALSCIENCE. Vo1 I., NO. I., March, 1802. Lon-
don and  New York, Macmillan & Co nfonthly. 
8 O .  80 p.

NEWALLJANEH .  Outlines of Lessons i n  Botany. 
~ a r t ' l l . :Flower and  Fru i t .  Boston, Ginn & Co. 
190 RO6 n T l l. - . U" , 

PARSONS JAXES RUSSELL, JR.  F r e n c h  Schools 
thro;gh American Eyes. Syracuse, C. W. Bar-
deen. So 136 p .  $1. 

PHILLIPS, BIORRIS. Abroad a n d  a t  Home New 
York, Brentanos.  12O. 251 p.

SMITHSONIANIHSTTTUTION. Annual Report  of t h e  
Board of Begents t o  Ju ly ,  1890. So. 842 p.
Washington, Government. 

i s t  oreferred.  Must also b e  a first-class L a t i n  
s c h d a r .  A. H. Beals, Box K, Bfilledgeville, Ga. 

~ ~ b ~ ~ ~ ,A PROBI3SSORSHIP i n  Chemistry i s  wanted  b y  
one who haa had  Eve years1 experience i n  t h a t  

capacity. Would prefer  t o  give instruction by
lectures a n d  experiments r a t h e r  t h a n  by text-book 
methods. Would like a position i n  a college o r  uni-~ ;
vetsit~3'where there  i s  a good s tudent ' s  laboratory.  

points Of 'Iaimed are: ('1 
C0ntr0l Of a class a n d  good order  dnring lec tures  
a n d  recitations.  (2) Accuracy i n  experimenting 
with chemicals a n d  skill i n  t h e  manipulation of 
chemical apparatus.  T h e  permission of several  dis-
tinguished educators  h a s  been given t o  refer t o  
them if r e q u ~ r e d .  Would not care  t o  accept  a po-
sit ion paying less than  $1,500. Address B. E., c a r e  
of Science, Advertising Dept., 47 Lafayet te  Place, 

N?? 
DDRESS W A N T E D . - W ~ ~ ~A some one please s e n d  

t h e  address  of t h e  Secretary of t h e  American 
Philological Society. Also t h a t  of Herber t  Spencer.
"ADDISON," Room 84, l(i4 Madison St., Chicago, 111. 

DDRESSES of Old Book Dealers wanted.-Wish-
ing t o  obtain a number  of old books o u t  o f  print ,  

I very much desire t h e  addresses or  catalogues of 

~ ~ ~ wr a r e  second-hand book dealers. Ifathere i s  a direc-
tory  or  l ist  of such  dealers I should like t o  obta in, 

-. 

F~~ exchange.-~~lreecopies of ~~~~i~~~ state 
Paper; Bearing on Sund.4~Legi4ation." 1891,82.50,new 
and unused, for 'LTheSabbath," by Harmon ~ i ~ 
,840; qhesabbath;, by A, A phelPs ,84r. ~i~~~~~6 .  

of the Institutior~of the Sabbath D~;, ~ t s )Uses and 
. Cby W. L. ~ i ~ h ~ ~ ,18.9; H~~~~~~~~phases of 

the L~,.,;' by ~~~i~~R ~or ~ ~ ~works anlounting 
to value of books exchanged, on the question of govern-
mental legislation in reference to rel~gion,personal liberty 
etc. I f  preferred. I \\,ill sell "American state papers,'? 
and buy other bookq on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, 111. 

Wanted, in exchange for the fol!owing works, any
standard works on Surgery and on Diseases of Children. 
Wilson,s ,,AmericanOrnithology vols . Coues, LsBir+ 
of the Northwest" and " Birds df the Cdibrado Valley 
2 vols.. Minot's " Land and Game Birds of New ~ n i -
land."'~amuels' "Our Northern and Eastern Birds." all 
the keports on the Birds of the Pacific R. R. S&vey, 
bound in 2 vols., morocco and a complete set of fhe 
Reports of the Arkansas ~;olo@calSurvey. Please glve 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moinos, Iowa. 

T~ exchange wrightSs'6 in ?qortll ~~~~i~~ -
and L~ ~~~~~7~ c:plements of ~ ~ ~ l(copyright 188:) 
for  u ~ ~ by A,~ ~ i , ~~ ~ i l lof~ species~ ~ ~&&@rigin ~ 

possession of one. W. A. BLAKELY, Chicago, Ill.by ~ ~ ~ of hian," i ~ ~ ~~ l \ l ~ n ' , ~, ~ ~ i ~"descent ~ by , 
Place,in Nature," Huxley, "hlental Evolution in Ani-
mals, by Romanes, L'Pre-Ad~mltes,"by Winchell. No 
books wanted except latest editions, and books in good

C, S. Brown, Jr,, Vanderbilt University, 
Nashville, Tenn. 

-
For Sale or Exchange for books a complete private 

chemical laboratory outfit. Includes large Becker bal-
ance (zoog. to I-xomq ), platinum dishes and crucibles 
agate motors, glass-blowing apparatus, etc. l o r  sale id 
part or whole. Also complete file of Siiiiman's 7owrnnl, 
1862-1885(62-71hound); Srnithsonian Reports, 1854-r883; 
U. S. Coast Survey. 1854-1869. Full particulars to en-
quirers. F. G A R n I N E R ,  JR., Pornfret, Conn. 

ANTED.-(,) A white man versed in wood andW able to specificatiOn6 
and plans, su i ted  f o r  a n  ins t ruc tor  of boys;  his bus-
iness t o  have  charge of shops of school, outline a n d  
direct  t h e  work for  foremen a n d  s tudents ;  salary to 
b e  $1,000 per  a n n u m  (nine months). (2) A m a n  
(black preferred) t o  teach  t h e  co!ored, iron working-
a n d  for  ing subordinate t o  t h e  p r e o e d i n ~ .sa lary
$720. ($1 A'man (white) competent t o  tak; c lasse i  
in engineering (assistant's position), b u t  wi th  the 
ability t o  perform a n y  of t h e  work required in a n y  
of t h e  ordinary engineering courses of our  universi-
t ies ;  salary f rom $1,000 t o  $1,500. A .  H. BEALS, 
IIilledgeville, Ga. 
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along the embankments of the rivers, and others the ruins of the original illustrations and some additions in matter over the oriqi- 
cotton spinning mill a t  Nagoya. nal work. 

Altogether this album of plates is a most valuable contribution -G. p. putnamjs sonsadd to their previous announcements 
to the history of the earthquake, and may well merit a place on the following: Materialism and the Modern Physiology of the 
the shelves of anyone interested in Seismology. The first edition N~~~~~~ bp william H. ~ h M.D., professor~ ~of ~ ~ 
of 1,000 copies has all been sold a t  6 yen (about $4.5019 which is a Materia Medics and Diseases of the Nervous System in the Medi-  
very low price for such a volume; and a second edition is in cal College of NewYork. This volume, which will be i:lustrated,  
preparation, perhaps ready for issue by this time. This will con- comprises the material (revised, with some additions) of two lec-  
tain one or two additional plates, and be sold at  a somewhat tures recently delivered by the author before Columbia College, 
higher price. C. G. R. and at the McGill University, Montreal. Professor Freeman, 

Princeton, April 9. 
whose sudden death a fortnight back has caused to be left un- 
finished a good deal of important literary work, had just before 

AMONG THE PUBLISHERS. his death completed the proof-reading of the last pages of "The 
EDCERTONCASTLE'Simportant work on "Schools and Masters Story of Sicily," which he had prepared for the Story of the 

of Fence," which has heretofore only been obtainable in an expen- Nutions Series. The preface to the volume, which he had not 
sive 4to form, will shortly be issued by Macmillan & Co. as a completed, will now probably be written by his son-in-law, Pro- 
volume in the Bohn Library. The reprint will contain all the fessor Arthur Evans. 

PROPRIETARY. I PUELICATIOKS 1 METAL, IIIRBLE, AYD ?IOSAIC ITORK.
I 

1 1,200 PAGES FOR $1.00 MEMORIALTABLETS 
of any description erected in Schools,

S what tile Pltblishers of  ' I ' H E  A ~ I E R I -Colleges, Libraries, Chapels, and 
C A N  QUEEN are g i v i n g  t he i r  sub- Public Buildings. Send for illustrated-

scribers. hand-book. 
This  interesting Magazine, which ii  J. & R LAMB, 59 Carmine S t  , N.Y. 

published montlily in Bridgeport, Conn.. Horsfori's Asid Phosphate. 
gives one hundred pages of solid litera- 

A wonderful remedy, of the ture each month including illustrated 

highest value in mental and articles on travel, his tor~cal  and bio-

graphical reviews of prominent men and 
nervous exhaustion. 

places, s t a r t l ~ n g  stories of real and a d -
Overworked men and women, venturous life, etc. Special depart 

the n e r v o u s ,  weak and debilitat- ments devoted to the household, fashion, 

e d ,  will find in the  Acid Phos- book reviews, literature, scientific dis-

coveries, facts and  fancies. people of 
E S T A B L I S H E D  1858. 

phate a most agreeable, grate- note, correspondence, etc. I t s  fashion H. H. U P H A M  & CO., 

ful and harmless s t i m u l a n t ,  giv- department is illustrated with cuts  of MEMORIAL TABLETS 
ing  renewed strength a n d  vigor the latest fashion a n d  is conducted by 

one of the most eminent authorities in In Brass and Bronze,
to the entire s y s t e m .  

America. American Queen  Publishing 54 So. Fifth Ave., near Bleecker St., N. Y. 
Co., Bridgeport, Conn. Subscrip:ion --.-- ------ .-

Dr.Edwin F. Vose, Portland, Me., says : 
"I have used it  in  my own case when suffer- 
ing from nervous exhaustion, with gratifying 
results. I have prescribed it  for many of 
the various forms of nervous debility, and it 
has never failed to do good." 

Descriptive pamphlet free. 

Rumford Chemical Works, Providence, R. I. 

Beware of Substitutes and Imitations. 

CAUTION.-~esure the word ""ore-
Pord,s,, is on the label. All others are 
spurious. Never sold in bnlk.  

A TEMPORARY BINDER 
for Science is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

This binder is strong, durable and 

elegant, has gilt side-title, and al- 

lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 

turbing the others, and the papers 
are not mutilated for subsequent 
permanent binding. Filed in this 

binder, Scienceis always convenient 
for reference. -

N. D.C.HODCES, Publisher, 
874 B r o a d w a y ,  New York. 

$r.oo per year, 50 cents, 6 months, or 

send postal note for 2j cents or gc 

cents in stamps for 3 months' trial. 

PATENTS  
F o r  INVENTORS. 40-page BOOK FREE.  Address 

W. T.Fitzgerald,  Attorney a t  Law,Washington, D.C. 

STATIOSERY, ENGRAVING, ETC. 

ESTERBROOK'S 
STEEL PENS. 

OE SUPERIOR AND STANDARD QUALITY. 

I Leading Nos,: 048, 14, 130, 135, 239, 333 
F o r  Sale  by a l l  S t a t i o n e r s .  

T H E  E S T E R B R O O K  S T E E L  PEW CO., 
Works: Oamden. N J 26 John St.. Sew Y o r k .  

L 
. . .,

! =--1 

MINERALOGY. 

Course of Mineralogy for Young People. 

I 
Conducted by  correspondence; minerals a n d  books 

furnished.  
Collection a n d  book, " F i r s t  Grade," one  dollar;  

postage, 25 cents.  Send for  circulars t o   
G U S T A V E  G U T T E N B E R G   

Central  High School, ~ i t t s b u r ~ h :   Pa .  

GEM OPALS Cut ready £Or R t t b g .  Rar ing  pnr- 
chased a lar  e lot a t  the Mexican lo-

cality we are offerin them a t  a%out one-flfth iea.a;ersq 
price;; Wc. $1 $1 50 6O This is a ra re  opportunity to 
secure b flrle km'vGry bhe'ap lOO pp Mineral Catalo e 
I*. incloth& L.E B G L I S H , ~~upplement ic .O E ~ .  8,
~ir;eralogists,Vb.3 and 735 Broadway. New York City. 

-

OF WHAT USE IS THAT PLANT? 
You can find the answer in 

8 M I TH 'S "DICTIONARY OF 
ECOXONIC PLANTS." 

Sent postaid on receipt of $2.80. Publish-

er's price, $3.50. 

SCIENCE BOOK AGENCY, 
8 7 4  Broadway, New York. 

AUTHORS AND PUBLISHERS.  
Material arranged and compiled for  all k inds  of 

works, excepting Action. Statist ics a specialty.
Indexing and  cataloguing. Address G. E. BIVER, 
835 N. lbth Street ,  Philadelphia. 
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DRY GOODS, ETC. 

FLANNELS. 
are  now exhibiting 

French Printed Flannels, Fin nette, 
and Scotch Flannels 

in new effects, well adapted for SEA- 
SIDE mOUNTAlN WEAm, also9 an 
great variety of SOLID COLORS in 

Frenoh and Amerioan Serge Twill 
Flannels, 

%&way CG I 9tg 6L 

NEW YOREL. 

The Fifth Ayetle Linen Store. - 
Our stock of Housekeeping Linen (foods is the 

most complete in America. We deal m t h  manu?;; 
turers only, and keep nothing but pure linen. 
patrons can always rely upon gettin thebest makes 
of Table Linen, Napkins Towels sandkerchiefs 
eto a t  the very lowest' price. k flne all l i d  
init'ial Handkerohief, in both ladies' and men's 
sizes, a t  $8.00dozen. Extra large hemstitched Buck 
Towels $8.00 dozen Hand hemstitched linen 
Sheets 's.00 a pair. Pillow Cases to  match a t  $1.00 
a air.' We always have the latest noveltiesin linen 
t a b e  decorations. A visit to  our store does not 
incur any obligation to  buy. - 
WM. S. KINSEY & CO., 

Near 36th st. ssa Fifth Avenue. 

The Crawford Shee is made the Stand- 
, o r e x m u e n m ~ n w l ~ , r e ~ f l - - ~  

'Oa";k%r a of ~%iorda yon WIII be told they have 
a &,w 66j&p or "equal to it;. and occasionally 

a=lem*wf Crawford. As dealers - \ - b h a ~ e o n e * ~ ~ t * r ~ a n ~ -  cannot buy this shoe. they can- 
not be expected to speak fn Its raise intentionally. 

The Crawford fa sold by tl?e maker to the wearer 
only, through Crawford shoe-atoms. 

WOALD-ENGLISH, 
25 Cents. 

H A N D B O O K  O F  
WORLD-ENGLISH. 

2 b  Cents. 

.. 
White of Cornell University 

says: "I believe that the hidhest interests of ~ h r i s l  
t ~ . ~ l ~ i ~ ~ t ~ ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ i t ~ ~ ~ ~ ~ ~ b ~ ~ ~ ~ ~ ~ d  
by i ts  adoption." 

"So  set down, our tongue is the best for the world 
to unite upon."-Brook1 n Eagle. 

',The idea of Mr.  ell Eas much to  recommend it, 
and the presentation is charmingly clear."-Ame7i- 
can Phila. 

dl$he result is a language which cannot fail to 
meet with acoe tance."-Boston Traveller. 
" ~ o r l d ~ n g l ~ h  desemes the careful consideration 

of all serious scholars."-Modern Language Notes. 
Sent, postpaid, on receipt of price. 

N. D. C. HODGES, 874 Broadway, New York. 

SCIENCE. 

FINANCIAL. 

THE 

American Bell Telephone 
COMPANY. 

95 MILK ST., BOSTON, MASS. 
- 

This Company owns the Letters 
patent to Alexander Gram 
ham Bell, March 7th, 1876, No. 
174,466, and January 30, 1877, 
NO. 186,787. 

The Transmission of Speech by 
all known forms of ELECTRIC 
SPEAKlNG TELEPHONES in- 
fringes the right secured to this 
Company by the above patents, and 
renders each individual user oftel- 
ephones, not furnished by if Or its 
licensees, responsible for such un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor. 

TACOHA Sp"l'f"T !yy" INyEST1Y[ENTS 
I per cent per annnm 
in any of the above oitiea. I have made from 40 to 
60 per cent. per annum for I also 
make mortgage improved estate loans On 

unquestiOnab" secuhties from "" :O per per 
annum net. *lso have bar sins in 

Hay and Garden L ~ ~ ~ ~ .  
euce Bolicited regarding Western Washington. A11 
inquiries answered promptly. Address 

A. C. SICEELS, Tacoma, Washington. 

'VOL. I. XIX.  NO. 480 

FINANCIAL. 

Nm Method of Protecting Property 
from Lightning. 

The Price, Lightning $20 to $30.-According Dispeller. to size. 
The Patent Lightning Dispeller is a conduc- 

tor specially designed to dissipate the energy 
of a lightning discharge,-to prevent ita 
doing harm,-placing something in its path 
upon which its capacity for causing damage 

m%,,?eE~dit?2se of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

The American Lightning Protection Company 
United Bank Building, Sioux City, Iowa. 

INVESTMENTS TACOMA FOR NoN-REsloENTs, 

TAYLOR & GUNSTON 
Take full charge of property for the  

EAS TERN INVESTOR. 

1O0lo Guaranteed On all II4~estm8nts. 
City, Town, and Suburban Lots, 

Garden, Fruit, Hop and Timber Lands. 
Houses for sale on the  instalment plan, by which 

t h e  purchaser can obtain an income sufficient t o  
coverall payments including taxes insurance,etc. 

Information regirding any partjcular point in 
the  State of Washington gladly furnished upon 
application. Personal attention given to all loans. 
Correspondence solicited. Refer, by permission, 
to  the pacific ~ a t i o n a l  s a n k ,  Tacoma, wash. ;  
Qeo. H. Tilley Esq Secretary and Treasurer of 
the  southern dxpre;s Co and Frederick C. Clark, 
of Clark, Chapin Bush&ll, New York. 

Address 504 California Bl'k,Tacoma,Wash. 

S C I E N C E  
The Illustrated Popular Science Weekly. 

TENTH YEAR. 
More than TWO hundred of t h e  lead- - 

lng scientific men a n d  women of Amer- 
, 

ica have agreed to contribute to the 
paper during the coming year ; and, as others 
are constantly joining in this move, to make the 

P aper more valuable than ever, it cannot be long 
before there will be a body of five hundred 
competent users of th is  weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C. HODGES, 
874 Broadway, I - - N E W  YORK. 


