
Entered at the Post Office of New York. N. Y .• as Second Class Matter. Copyrtgllt. 1004. by Munn & Co. 

==============�=== -----------. 
Scientific American, established 1845. } Scientific American Supplement, Vol. LVII No. 1467. NEW YORK, FEBRUARY 1�, 1904. 

- ==== -
5 Scientific American Supplement $5 a year. 
I Scientific American and Supplement $7 a year. 

THE OBERSPREE CENTRAL I£LECTRlC STATION OF 'l'HE CiTY OF BERLIN. TWO 1,800 TO 2,300-HORSEPOWER TRlPLE-EXPANSIOl'I 
ENGINES DRIVE TWO TH REE-PH A S E  ALTERNATORS. 

© 1904 SCIENTIFIC AMERICAN, INC.



23502 SCIENTIFIC AMERICAN SUPPLEMENT No. 1467. FEBRUARY 13, 1904. 

ELECTRIC LIGHT AND POWER AT BERLIN, 
GERMANY.* 

By FRANK C. PEHKINS, 
THE c ity of Berlin has a population of 1 ,888,000,  and 

is excellently equipped with electric light and power 
sta tions, having a total capacity of 75 ,600 kilowatts. 
Both d irect and alternating current systems are in 
operation, the former being arranged on the three­
wire system, with storage batteries installed in many 
sub-stations for regulation and taking care of the peak 
of the load. 

The accompanying i llustration shows an interior of 
a portion of the Oberspree plant,  one of the stations 
gf'nerating three-phase alternating current. This plant 
has a toml capacity of 13,020 kilowatts . The two 
un its shown each have a capacity of 2,300 horse power. 
These engines are of the triple-expansion type, con· 
structed by the Actien-Gesellschaft Goerlitzer Maschi­
nenbau Anstalt und Eisengiesserei of Giirl itz. The 
speed is 107 revol utions per minute, the engines being 
supplied with steam at a pressure of 12 atmospheres. 
The three-phase alternators are directly connected, one 
on either side of the vertical engine, and were con­
stru cted by the Allgemeinen Elektricitats-Gesellschaft 
of Berlin . A smal l flywheel is util ized in connection 
with the electrical generator to aid in the speed 
regulation, it being mounted between the alternator 
and the engine, as shown. The current from th is sta­
tion suppl ies directly, from the three-phase distri bution 
l ine, 14,000 incandescent lamps of 50  watts each and 
1,314 arc lamps of 10  amperes each, while the motor 
circu its supply current to machines having a total ca­
paC'ity of 9,540 horse power. The Oberspree plant also 
suppl ies current to two sub-st'1tions, one at Marianen· 
strasse and olle at Pall isadenstrasse, the former hav­
ing a total output of 7,304 ki lowatts and the latter 
2,904 kilowatts. These sub-stations distribute direct 
current on the three-w�e system at 220 volts and 
street rai lway current at 500 volts . The larger sub­
station has a storage battery plant for reserve of 1 ,465 
kilowatts, while the accumulator plant of the smaller 
su b-station has a capacity of 732 kilowatts . They sup· 
ply current to 18 ,360 incandes.cent lamps and 7,620 re­
spectively of 5 0  watts each. The commercial arc lamps 
served from these two sub-stations number 980 and 
450 respectively of 10 amperes each. The motors used 
for commercial purposes in Berlin operated from the 
Marianenstrasse sub-station have a total output of 
5,578  horse power, while those supplied with the cur· 
rent from the Pallisadenstrasse sub-station develop 
1,991 horse power. 

I n  the same way a number of sub-stations are sup­
plied with three-phase current from the Moabit power 
station, which has a capacity of 9,000 kilowatts. The 
Voltastrasse sub-station has an output of 5,368 kilo­
watts, while the Wilhelmshavenerstrasse sub-station is 
equ ipped with apparatus having a total output of 1,93() 
kilowatts. There are 96,000 incandescent lamps oper· 
ated from the. Konigin-Augllstastrasse s ub-station 
alone, the latter having a storage battery plant af 
1,880 kilowatts. 

The total capacity of the various storage battery 
plants used i n  the sub-stations and power house of the 
Berliner Elektricitatswerke is  13,742 kilowatts, and 
the central stations of the city supply the necessary 
current for lighting nearly half a mil l ion (459,180) 
incandescent lamps of 50 watts each ; while the arc 
lighting service of the city is  supplied w ith current 
for 15,683 arc lamps of 10 amperes each. Electric mo­
fors are quite extensively used for factori es and other 
business places in Berlin, the total power developed by 
the electric motors being 38,409 horse power. 

In the Oberspree power station there are, in addition 
to the vertical engine above mentioned, a number of 
triple-expansion compound engines of the horizontal 
type, constructed by the Actien-Gesellschaft Goerlitzer 
Maschinenbau-Anstalt  und Eisengiesserei of Gorlitz, 
operating at a speed of 87  revolutions per min ute. 
'l'h€se engines are s uppl ied w ith steam at a pressure of 
14 atmospheres, and develop 3,000 to 4,000 h. p. each. 
At the Centrale am Schiffbaucrdamm there are in oper­
ation two vertical compound en gines of the Gorlitz 
type, operating at a steam pressure of 10 atmospheres 
and developing from 1,500 to 2,000 horse power at a 
speed of 105 revolutions per minute. Until recently 
the horizontal reci procating engi n e  seemed to be the 
favorite with German engin eers for central power sta­
tion s, but a large number of vertical machine type 
of engines are now in operation, which have given 
excellent satisfaction. 

The steam turbine is now being introduced in  Ger­
many and other European countries extensively i n  
si7.es up t o  5 , 0 0 0  kilowatts , and t h e  steam consumption 
is very low. At the Frankfort central station a Par· 
suns steam turbine directly connected to a three-phase 
alternator supplied 2,995 kilowatts w ith a steam pres· 
sure of 10.6 atmospheres and a superheat of 312 deg. C., 
the steam consumption being only 6.7 ki logrammes per 
k ilowatt hour.  

The h igh-pawer gas engine is also now competing 
successfully against the steam engine for central sta­
tion work, it being far more economical i n  opera­
tion,  and is particularly valuable where waste blast­
furnace gases are obtained, as iron and steel plants. 

According to a recent issue of the .TournaI de St. 
PHerRbourg, the survey of the proposed line between 
Kiakhta and Pekin, via Ougra-1 ,500 versts-has been 
completed. 

* Specially prepared for the SCIENTIFIC AMERICAN SUPPLEMENT, 

THE KANSAS RIVER FLOOD. 

By CHAHL];;S ALMA Bn;us. 

THE annual geological survey report of the Univer­
Sity of Kansas, just i ssued by Prof. Erasmus Haworth, 
State Geologist, contains a very valuable and interest· 
ing chapter on the exceedingly damaging flood of the 
Kansas River, which occurred during the last of May 
and the first few days of J une of 1903. The chapter is 
the result of a thorough examination made by Prof. 
Haworth and six assistants of all  the river valleys 
lying between Junction City and Kansas City, and is 
for the purpose of showing the changes made in the 
riv�r channel, the washings of land areas, the deposits 
of sand and silt, etc. Accompanying the work are a 
nu mber of maps intel l igibly portraying these finding", 
and a study of them reveals some pecul iar results of 
this flood which proved so disastrous in the loss of 
l ife and property. 

In the way of sand and silt deposits we observe 
from the maps that the �disttiQtltion was quite general 
throllghout the whole di stance'of th.e river consi dered, 
and that these deposits are almost al ways made on 
the coneave side of the curves in the river channel. 
The report tells us .that the amount of this material 
deposited would probably equal a film four to s ix 
inches deep all  over the entire valley ; that i n  some 
places it  reached a thickness of  five or six feet, and 
that frequently over a forty-acre field of alfa'lfa it 
would be from two to four feet, while over almost al l  
the remaining part of the valley it  would range i n  
thickness from two to  six inehes. This natural ly com­
pletely destroyed many valuable farms and at the same 
time enriched many that hitherto had been poor. 

A glance at the maps also shows that many great 
changes have been made i n  the river's channel ; that 
it has been quite materially shortened by cut-offs. To 
note these, let us start at Junction City and pass 
downward to Kansas City. The first is observed to be 
w h ere the river makes a great turn to the south. about 
four miles above Manhattan. The h i gh water, instead 
of following the old channel i n  its sharp turn south­
ward, went straight across, maldng a new channel of 
two miles i n  length. This cut-off shortens th e old 
course by two miles and creates an islaml aggregating 
from 900 to 1,000 acres. Just below the mouth of 
this new channel a second one i s  cut. This channel 
is a mile in length while the length of the old one is 
three miles ; thus two more mi les are saved. The 
island formed by this cut-off contains between 400 and 
500 acres. 

After leaving Manhattan no more cut-offs are found 
until St. Marys is  reached.  Here something very un­
common w i l l  be observed.  Just soutb. of the city is 
a broad, bold curve in the river between four and five 
miles across. k new chan nel ,  or cut-off, of two and a 
half miles is formed ,here. Just beyond and immedi­

'ately south of ·St, Marys a second new channel a little 
less than a mile in length cuts across the second ox-
bow curve in the river. As a result, the water at the 
present t i me "flows through the first new channel men­
tioned , enters ,the' old chan nel at the most western 
point of the ox-bo w cll rve, flows through this old chan­
nel a distance of two miles, but in the opposite clirec­
lion of the old current" then through the second new 
channel and into the old river." This is a unique 
result and something probably without a precedent. 
To the citizens i n  this vicinity the river seems to be 
flowing up�h i l l ; and it  is  a fact that i t  flows for a dis­
tance in a direction opposite to its former course. 

Passing on, we come to another new channel just 
before reaching Rossville .  This new channel,  a mile 
in length, takes the place of an old one of about three 
miles i n  length, and creates another island of several 
hundred acres. Again we can mal,e another long 
jump, for no more cut-offs appear until w e  come to 
Lake View, where we find the sixth and last. This i s  
a very short o n e  b u t  t h e  n e w  channel greatly shortens 
the old one. 

In  addition to the complete formation of these six 
new cut-off channels , i n  several places along the river 
are found deep current washings, or new channels 
only partly cut. Such are to be seen ll'Elar Wamego, 
Belvue, Kingsvil le ,  Tecumseh, Fall Leaf, and Desoto. 
Then, too, just south of Silver Lake we find another 
result of current wash ing or cutting. At a bold curve 
hHe the cnrrent strnck the bank of the river at right 
angles and wore away from 125 to 150 acres of good 
val ley land by a process which only w idened the river 
channel. Near Topeka and at Lake View the l and was 
greatly  and similarly corraded, and with almost equal 
damage. 

Commenting upon the observations he has made of 
the exi sting conditions along the Kansas River as 
produced by the flood of last year, Prof. Haworth of­
fers some valuable suggestions. Preliminarily he 
says: "Had the laws of nature been such that streams 
normally produce and maintain strai"ght channels ,  or 
had some great work of man strai"ghtened the course 
of the Kansas River previous to this flood, we may 
wel l  bel ieve the destruction of l i fe and property, of  
fields and farms , would not have been half what it  
actually was ; for an examination h as shown that more 
th an n inety per cent of the aamage done to farm lands 
was di rectly connected with sharp curves in the r iver 
channel ."  

With i n  h i s  knowledge, he says, this is a subject 
never considered seriously by engineers.  He then 
continues : "It  occurs to the writer that possibly 
th(;)re may be greater wisdom in this i dea of straight­
ening river channels than has generally been consid­
ered. As population increases in our fertile valleys 

and wealth greatly accumulates , th is questioll may be 
given more attention, for protection against flood d e· 
vastation gradually w i l l  become more important. Ulti­
mately our engineers may give it serious attention, 
and determine whether or not it is  fElasible to go to 
the expense of compelling rivers to occupy straight 
channels.  For, when once straightened, the expense 
is by no means ended. If r ivers n�urally meander 
from bluff to bluff in their flood-plains, there must be 
some great law producing and controlling such mean· 
derings .  Fortunately, geologists have studied rivers, 
and have determined to a great extent such laws, so 
that to-day, i n  any standard text-book On physical 
geography or geology, the outlines of such laws and 
sueh processes are given in so elementary a manner 
that anyone may understand them. 

"A long, straight channel could remain straight 
only under one of two conditions. If the materials 
composing the two banks were entirely homogeneous, 
so that resistance to the cutting power of the water 
were absolutely uniform on both sides throughout the 
entire l ife of the river, then the channel might remain 
straight. Or, if artificial means were resorted to 
which were sufficiently powerful to prevent the cur­
rent from cutting either bank, l ikewise the channel 
would remain straight. I t  is a question of engineer· 
ing but l ittle studied how best to accomplish this sec­
ond condition.  Possibly the' build ing of cheap but sub­
stantial jetties, s imilar to those so frequently found 
along the Kallsas River between a railroad track and 
the water, m ight accomplish the purpose. But no 
r iver can have a channel either natural or arti ficial 
with the two banks entirely homogeneous. Here will 
be greater resistance to erosion than there, caused by 
a firmer bed of clay, a buried log or snag, or some 
other object, great or trivial, which w i l l  deflect the 
channel against a soft place in the opposite bank. 
When once begun, the constant striking of the current 
against the bank wil l  as constantly wear it  away, for 
flood·plains, being of an alluvial nature, are easily cor· 
rad ed. Soon there is a pronounced curve in the chan· 
nel which is ever i ntensified, because water flows the 
swiftest on the convex side of the curve, where it must 
travel the fastest in order to accomplish i ts journey. 
lis excessive velocity mal,es it possible to corrade a 
bank more and more, while the decreased velocity on 
the concave side at the same time causes a building 
lIP of a sand-bar or mud-bar, wh ich follows with equal 
pace the wearing i nto the bank on the convex side. 

"The angle of curvature of a stream is dependent 
upon the size of the stream. In l ittle rivulets and rills 
these ox-bow-like curves may be no more than twenty 
or thirty feet apart, while in great rivers like the Mis­
souri and the Mississippi they are miles. Neither is 
there perfect regularity i n  their frequency. A de­
tai led map of any stream w il l  show that there i s  the 
greatest variation in this respect. Streams at average 
stages, and when sl ightl y flushed, are constantly in­
creasing the intensity of such curves. But when the 
great floods come, and' the waters flow over the banks 
and cover the whole val ley, then the principal current 
follows a straighter course, often cutting new chan· 
n els across the narrow necks of land, leaving file old 
curved channel i n  the form of a lake or bayou.  Waters 
at moderate stages and mild floods, therefore, produce 
crooked channels, but great floods tend to straighten 
th em. 

"One of the most remarkable features of the recent 
flood in the Kansas River valley is the pronounced 
tendency to straighten the course by forming new 
channels across the openings of the old curves. A 
study of the accompanying maps shows at a glance 
that here is  where the great sand masses accumulated, 
implying swift currents of water ; or where the most 
cutting or gorging and channeling of farm lands was 
accomplished, implying swifter currents ; or, stil l  far­
ther, where all  the new channels were formed, imply­
ing the greatest velocities. Throughout the who l e  dis­
tance studied there is not a single instance of a new 
channel being formed on the convex sidB of the curve. 
Every one so produced is on the concave side, and has 
resulted in shortening the length of the stream and 
straightening its course to some extent. Still furtner, 
every instance in which severe cutting was done, but 
too mild to change permanently the r iver channel, 
l ikewise was on the concave side of a curve, so that 
had the cutting been greater it would have shortened 
the river by straightening the channel. With such 
observations as these, one cannot help asking whether 
o r  not it would be the part of wisdom to bring 
artifiCial means to help straighten the river. Certainly 
the changes produced in the Kansas River valley by 
the recent flood constitute a great object lesson." 

The rainfall during the spring and early summer of 
1 903 which caused this flood along the Kansas River 
was unusually great and unusually distributed. Sum­
marized , the reports of the United States signal office 
at Topeka of the precipitation for the month of Apri l 
show the maximum at d ifferent points to be as fol­
lows : Laldn, 5 .5 1 iflches ; Garden City, 5 .10; Pleas­
anton, 4.83; Farnsworth,  4.51 ; Leot i , 4.25,; Russell, 
4.24; Newton, 4.15; and Delphos. 4.02.  S imilar reports 
from twenty-nine other stations show the rainfall to 
have varied between three and four inches, while at 
about sixty remaining places it  was less than three. 
Th ere is  nothing very striking about the precipitation 
of this month, but notice the reports for May. Sa­
lina had 1 7 .34 inches; Republic,  17.13; Frankfort, 
16.34; Columbus, 14.47; Grenola, 14.33; Hanover, 
14.25 ; Harrison, 13.70; Clay Center, 13 .36 ; Horton, 
13. 3 2 ; Pittsburg, 13 .20 ; Concordia, 18:15 ;  Wamego, 
13.11;  Holton, 13.09; Atchison, 12.48; Oswego, 12.04. 
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The same unusually great rainfall was reported from 
nearly all the remaining stations of the State, and at 
Salina 5.25 inches of water fell in a single twenty-four 
hours. As the largest part of this record-breaking 
precipitation fell in the drainage area of the Kansas 
River, the flood is easily accounted for. 

MERCANTILE FLEET OF' JAPAN. 

UNDER date of December 10, 1903, United States Con­
sul S.  S.  Lyons, of Kobe, Japan, transmits the follow­
ing extract from the Kobe Journal of December 9: 

"A number of statistics relative to the development 
of the Japanese merchant marine have appeared in 
the Tokyo Keizai. It  was in 1870 or thereabout, the 
journal recalls, that the Japanese began to turn their 
attention to the carrying trade, in the modern sense 
of the term, but its growth was slow until the Chinese 
war of 1894-95. The following table gives the figures 
for the eleven years from 1892 to 1902, inclus ive: 

Year Tons. 
1892 • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  214,000 
1893 ................................ 325,000 
1894 ................................ 320,000 
1895 . ............................... 386,000 
1896 ................................ 417,000 
1897 . . .. .. . . . . . .  _ . . . . . . . . . . . . . . . . . .. 486,00u 
1898 ................................ 648,000 
1899 ................................ 796,000 
1900 ................................ 863,000 
1901 ................................ 917,000 
1902 ................................ 934,000 

"From the comparative statistics published in the 
journal, it is seen that, while in 1892 the Japanese mer­
cantile fteet was the thirteenth in the world in point 
of tonnage, it  had risen by 1901 to the eighth position, 
and i t  is interesting to note that it is rapidly coming 
up to the same relative status as that occupied by the 
Japanese navy, now seventh among the navies of the 
world. In the same journal there is  an interesting 
article by Capt. Hirayama, I. J. N. ,  director of the Nau­
tical College, in which the writer disc usses the relative 
positions of foreigners and Japanese in the Japanese 
merchant service. Capt. Hirayama expresses the opin­
ion that it  is of great importance to Japan that her 
mercantile marine should be under the command of 
her own officers. That this truth was early appreciated 
by Japan was shown by the strenuous efforts made by 
her to procure a supply of well-educated officers. The 
growth of the merchant service, however, has been so 
rapid that the supply of well-trained officers has not 
kept pace with. the demand .  According to statistics 
obtained by Capt. Hirayama from the Nippon Yusen 
Ka i sha, and careful ly digested by him, the total num­
bers of officers on that com pany's European, Australian, 
American, Bombay, and Shanghai liners was 293, of 
whom 184 were Japanese and 109 foreigners. On closer 
examination of the statistics it is found that the higher 
ranks of the s ervice are almost monopolized by foreign 
officers, as is shown by the fol lowing table: 

Officers. Foreign. 
Commanders . .. . . . . . . . . . . . . . . 22 
Chief engineers . . . .. . . . . . . . . . . 21 
F'irst officers . .. . . . . .. . . . . . . . .  23 
First engineers . . . . .. . . . . . . . .. 13 
Second officers . . . . .. . . . . .. . . .  10 
Second engineers . . . . . . . . .. . . .  16 
Third officers ... . . . . .. . . . . . . . .  3 
Third engineers . . . . . . . . . . . . . . 1 

Japanese. 
5 
6 
4 

14 
17 
30 
46 
62 

"The Australian and European lines are all command· 
ed by foreign officers, whereas one steamship on the 
American and one o-n the Shanghai line are under Jap· 
anese captains, who are graduates of the Nautical Col­
lege. Of the foreign lines mentioned above, the only 
one exclusively office red and manned by Japanese i s  the 
Bombay service. As for the same company's other foreign 
l ines-namely, those of North China and Vladivostock 
a.s well as the coasting services-they are for the most 
part officered by Japal).ese. So also are the ships owned 
by the Osaka Skosen Kaisha and other companies." 

THE ELECTRIC FURNACE I N  METALLURGY.* 

By ALBERT HELl.ER. 
THE temperature of the electric furnace is easily 

controlled during fining by the adjustment of the elec­
trodes by hand.  I t  can be increased to a point far 
above the temperature of the open-hearth furnace, con­
verter, or crucible furnace, and it is even' possible to 
obtain a heat sufficient to volatilize the iron. By the 
process of electric fining, reactions can therefore be 
produced which are impossible in  the open hearth. 
The process is carried on in the same manner as in 
the open hearth, that is, the same oxidizing agents are 
used, but the salient advanta.ges are due to the mode 
of heating, which is  neutral , and to the generation or 
heat above and on the surface of the molten metal. 
These are two essential points which, from the metal­
lurgical point of view, constitute the difference be­
tween the method of fining by electricity and that cur­
rently employed. For this reason the steel obtained 
by a rational electric process, combined with modern 
metallurgical practice, i s  possessed of properties com­
parable with those of crucible steel . The decarburiza­
tion should be effected preferably with the aid of me­
tallic oxides, in  particular with oxide of iron. If  a 
blast is employed a rapid waste of the electrodes en­
sues; further, the oxygen of the air blast, after burn­
ing the greater portion of the more oxidizing elements, 
of which carbon is the chief , then reacts upon the iron, 
forming pr.rticles of oxide of i ron which, being dissem­
inated th roughout the mass, rapidly change its quality. 

• Abstract Proceedings of Iron and Steel Instltnte. 

On the other hand, the oxygen of the oxide of iron, 
being in stable combination, is  only freed by the ener­
getic reducing action of the carbon. The ore process, 
therefore, appears to be that which is  best applicable 
to the electric open hearth. 

The dephosphorization and desulphurization of the 
metal bath are also facilitated by the character of the 
source of heat. The elimination of sulphur can be 
effected without d ifficulty owing to the ease with which 
a reducing action is promcted.  Otherwise the conduct 
of the operation of fining by the electric method pre­
sents no further pOints of sufficient interest to report. 
The formation and removal of the slag also present 
no particular features of interest. Slags differing in 
character are of course formed successively where de­
sulphurization takes place. 

The final additions are made as in the ord inary pro­
cess. The only point to be noticed in regard to these 
is the economy which can be effected in the case of 
rare metals by the prevention of loss due to their oxida­
tion while making the additions. 

For the application on a large scale of the process 
just described the furnaces should be placed in line, 
just abreast to each other. Two fining furnaces arb 
preferably arranged in. front of each smelting furnacp" 
each of which will  receive the metal alternately, while 
fin ing is being completed in the other. A more prac­
tical arrangement suggests itself in  cases where 

"
a 

large amount of power is available. The charges of 
all the reducing furnaces could be run off into a single 
ladle on a bogie traveling along the front of the bat­
tery of furnaces. The metal' thus collected could be 
fined direct by bringing the ladle beneath an arrange­
ment of electrodes similar to that described, or it 
might be teemed into a fining furnace of a capacity 
sufficient to receive the whole. Two such furnaces 
would then serve the whole battery of smelting fur­
naces; for if the latter were tapped every three hours, 

fully suitable. The author, we learn, is at the present 
moment engaged in studying new transmitter types, 
it being anticipated that a better method of tuning 
different stations will be derived from these experi­
ments, which are shortly to be recorded in an exten-
sive treatise, A. G. 

rConcluded from SUPPLEMENT No. 1466, page 23493.1 
THE PAR I S  AUTOMOBILE SHOW.-Ill. 

By the Paris Correspondent of the SCIENTIFIC AMERICAN. 

THE lIIOTOBLOC CAR. 
THE novel feature of this machine Is a combined 

engine and transmission gear. The latter part of the 
car's mechanism is  co-ntained in one end of the motor 
crank case, which is  enlarged to receive it, as shown 
in the diagram. The other two views show the in­
clined motor, looking at it from the transmission side 
and showing the l arge cone clutch in  the foreground 
and the motor flywheel on the other s ide; and the 
motor mounted on the chassis, with its d irect drive 
by a chain to the rear axle. 

The two cylinders of the engine are formed of a 
single casting and are bolted to a special crank case 
having lugs on it  so placed that the motor, when 
mounted on the chassis, shail rest at an angle of about 
45 deg. with the vertical. The motor has large, suction­
operated inlet valves on the upper side of the cylinders, 
located in the circular chambers, I, 12 ( see diagram ) . 
The exhaust valves are located diametrically opposite 
the inlet valves, on th

'
e uncler side of the cylinder, and 

are operated by bell  crank
'
s indicated by dotted lines 

within which letters I, 12 are placed.  The ends of the 
beil cranks in the center of the circular valve hole 
push directly on the exhaust v�lve stems, while the 
other ends are shown attached to the cam-raised rods, 
L, L,. The bell cranks are pivoted on a suitable 
bracket below the motor. The exhaust valves are large 

CHASSIS OF MOTOBLOU CAR. SHOWING DIRECT CHAIN DRIVE FROM MOTOR TO 
REAR AXLE. 

there would be six h ours available for fining, tapping 
and repairing the nearth and walls.  

An electric metallurgical works laid out on this plan, 
having a force of 10,000 horse power on the shaft 
of the turbines, could produce sixty tons of steel per 
day, of which fifty tons would be yielded by the smelt­
ing furnaces working on 5 5  per cent ore and ten tons 
by the smelting of scrap. As far as possible the power 
should be generated by alternating mono phase dyna­
mos subdivided into groups of 1,000 horse power each. 
Of these, eight would supply current to the smelting 
furnaces, and the other two would be devoted solely 
to the operation of fining. 

PROF. SLABY'S EXPERIMENTS IN WIRELE S S  
TELEGRAPHY. 

THE well-known experimenter in the field of wire­
less telegraphy, Prof. Slaby, has been granted the 
sum of $5,000 for continuing his researches. We now 
learn that in connection with the Berlin Wireless 
Telegraph Conference, a preliminary report has been 
presented. The experiments first dealt with the ques­
tion as to the part played by the earth in connection 
with wireless telegraphy. By means of extensive zinc 
armatures on the ground of his laboratory, the author 
was able to construct a sort of artificial earth, and 
to study the propagation of electric waves along the 
ground, when he announced the presence of stationary 
waves, giving evidence of the important role played 
by the conductive surface of earth. The theory of 
closed sending apparatus was not so far able to ac­
count for the distance effects of such sender types. 
Prof. Slaby now succeeds in reducing them to the 
action of the upper harmonics and in establishing a 
novel theory, the results of which are in a most satis' 
factory accord with experiments. The author further 
dealt with the design of instruments enabling even 
unskilled persons to measure the wave length of a 
transmitting station. About a dozen different types 
have been experimentally studied and shown to' be 

and they can be readily removed, together with their 
seats, for grinding. Spark plugs are titted in the ends 
of the cylinders at i. 

The carbureter, C, is  bolted to the cylinders and 
supplies them with gas through a chamber in the 
cylinder casting leading to the inlet valves. The car­
bureter is fitted with a throttle valve consisting of a 
perforated rotatable disk placed beside a similar sta­
tionary one. The governor moves the disk s lightly and 
causes the holes in i t  to mis-match with those in the 
stationary one. The governor is on a vertical shaft, 
which is revolved by means of a spiral gear on the 
secondary shaft of the transmission ( between gears 
band Y) m eshing with a worm gear on said shaft 
(indicated by two broken circular l ines ) .  

In the transmission case forming the enlarged part 
of the motor crank case. there are the two usual s hafts 
of a sliding gear transmission. The main one, F, has 
its left-hand end in a bearing in the end of the motor 
crank shaft, while near its right-hand end it  is  sup­
ported in a ball bearing in the case. F is squared so 
that the gears k and J, can be slid on it by means of 
fork X, and can also turn it when they are driven. 
On the right-hand end of F is adjustably screwed a 
hub, N, which carries the clutch cone, Q,. The outside 
clutch ring and drum, Q" Q2, is  attached to a sleeve 
running on a ball bearing, B" and carrying the driving 
sprocket. The coiled spring that keeps the clutch en­
gaged is  seen at r, and the ball ,.bearing thrust rmg 
at B,. 

The motor crank shaft, A, has a flywheel, V, boltecl 
to a disk, C, on it near its left-hand end, while cut on 
its other end is a spur gear having miter teeth, a, on 
its r ight-hand side. These teeth engage in notches in 
the side of K when the s l i ding set, k and J" is moved 
as far to the left as possible. This produces a direct 
drive and gives the high speed. The secondary, or lay 
shaft. of the transmission is always running at half 
the speed of the motor, and is thus made to serve as 
the half-speed cam shaft of the motor (the valves oJ: 

© 1904 SCIENTIFIC AMERICAN, INC.



23504 SCIENTIFIC AMERICAN SUPPLEMENT No. !467. FEBRtTA.RY 18, 1904. 

which it operates thruugh cams K) as well. It is re­
volved by gear J" which is always in mesh with gear 
a. It has fastened to it three gears, the one farthest 
to the right being constantly in mesh with an inter­
mediate pinion, 0, for producing the reverse. In the 
position shown, the reverse gear is thrown in, as. J, is 
in mesh with O. By sliding k J, to the left till J2 
meshes with Y, the slow speed is  obtained, the drive 

The change-speed gear consists of a rectangular box 
having fixed gears A and C and a number of s lida ble 
gear sets 1 ,  2, 3,  4, consisting of two gears each of 
varying sizes, as a b, c d, etc. All  these gear sets are 
mounted on short shafts in a carrier, B, that s lides 
lengthwise in a frame contained in the gear casing. 
As B is moved along, the different sets of gears are 
brought into contact with the driving gear C (con-

SIDE VIEW OJ<' MOTOBLOC MOTOR, SHOWING CONE 
OLUTCH ON END OF PROLONGED MOTOR SHAFT. 

being from gear a to J, and from Y to J,. The middle 
speed is obtained through a J1 b k. By the arrange­
ment shown, the main disconnecting clutch is placed 
between the transmission gear and the rear axle, in­
stead of between the motor and the transmission, as 
is the usual practice. 

SOME FEATURES OF THE LOUET CARS. 
The two chassis exhibited by Mons. E. Louet were 

fitted with a single cylinder and a triple cylinder motor 
respectively, used in connection with that inventor's 
novel change-speed gear, a diagram of which is shown 
herewith. The former motor was of 6 horse power, 
and the latter of 18 .  A sextuple cylinder engine fitted 
with two carbureters was also shOwn. These motors 
all have mechanically operated inlet valves placed each 
alongside of its corresponding exhaust valve, ip. a 
single valve chamber on one side of the cylinder. 
Bes ides the regular jump spark plug in the valv� 
chamber above the inlet valve. each cylinder is also 
fitted with an auxiliary plug in the cylinder head. 
'l'he two plugs are in series, and one acts as a spark 
gap to the other. 

nected with the motor through the usual flywheel 
clutch), and with the dri'ven gear, A ( which driv�s the 
rear axle through a universally-jointed shaft with 
bevel-gear drive). The different speeds are thus o b­
tained, and as the gears are always brought into mesh 
face on, instead of being slid into mesh sideways, there 
is l ittle or  no danger of the teeth chipping or breaking, 
or of the parts getting out of line. So well  distributed 
are the strains on the gear case, that a sheet steel 
caSing O.078-inch thick is  sufficiently strong to contain 
a 3 0-horsepower transmission. Besides all these ad­
vantages, the gear offers the still greater one that, by 
simply unscrewing four thumb-screws and taking off 
the end cap of the caSing, the gear carriage and all the 
gears may be drawn out and inspected . 

On the single cylinder chassis the above described 
transmis�ion gear is placed transversely of the frame, 
so that the shaft of gear, a, is  in l ine with the motor 
shaft and that of gear, A, is connected through a uni­
versal joint to the longitudinal driving shaft extending 
to the rear axle; but on the triple cylinder car the 
gear case runs longitudinally of the frame, extending 

DOUBLE·Ac'rING, SELF-ADJUSTING BRAKE 
ON THE LOUET CAR. 

NOVEL CHANGE·SPEED GEAR OF THE LOUE1' 

CAl:{, 

forward from the rear axle. In this case A is attached 
to the casing of the differential on the counter-shaft, 
and C is driven through bevel gears by a longitudinal 
shaft projecting backward from the flywheel clutch. 

The brakes on the rear wheel hubs of the Louet car 
form another of its novel features.  The two ends of 
the brake band are extended tangentially to the brake 
d rum by means of two rods, c c. Fastened to the 
ends of these rods, d d, is a rope which passes aroun<l 
two pulleys P and pl. The pulley, P, is fastened to the 
sIde bar of the frame, while the pulley. pi, is attached 
to a slide that moves in a bracket on said side bar. 
A tie rod connects the sl ide of P'- to the brake lever. 

BALL-BEARING CRANK SHAF1' OF 'I'HE HOTCHKIS8 
FOUR-CYLINDER MOTOR. 

I 

-� 
j 

.�. 

A, Motor crank shaft; a, Miter teeth on side of gear Cllt on end of crank shaft; B" B., Bs. Ban bearings; C, Carbureter; e, Disk to which 

tlywheel is bolted; E, Valve-operating stems; e, Box of crank shaft at tlywheel end; F, Squared shaft carrying slidiug gears, k. J. aud 
clutch cone, Q, ; l, Bearing of F in crank .haft; (, Spark plIlIl;S; K, Cams for working exhaust and inlet valve levers; L" L., Bell cranks 
for operating valves; M, Motor cylinder; m, Box of cranl< soaft; N, Hub of c1utcn cone; 0, Reverse pinion; r, Vone clutch spring; 
T" T., T., LUg!! for attaching to CbMSis; V, Flywbeel; X, Fork for sbifting gears; Y, Flrst-speed gear nn secondary �baft. 

CROSS-SECTIONAL PLAN VIEW OF COMBINED MOTOR AND TRANSMISSION ON 
MOTOBLOC CAR. 

When the l ever is operated and pI is moved forward, 
it tautens the rope and makes it pull equally on the 
brake band from each end, with the result that the 
brake wil l  hold equally well w ith the machine moving 
backward or with it moving ahead. 

THE HOTCHKISS CAR. 
One of the machines that attracted a great deal of 

attention was the new car built by the well-known 
makers of the Hotchkiss rapid-fire gun. One of the 
chief novelties in the construction of the motor is  its 
ball-bearing crank shaft, which we i llustrate. Ball 
bearings are also fitted in the transmission gear and 
wheels of this car. The use of ball bearings through­
out, therefore, is one of the features of the Hotchkiss 
car. The makers claim that these bearings are so con­
structed that all the balls receive an equa l  pressure. 
thus greatly diminishing the risk of breakage. The 
bearings appear to be unadjustable, and to be em­
ployed merely to reduce friction and wear. The Daim­
ler Company have used this type of ball bearing suc­
cessfully the past year in the transmission gear of 
their Mercedes cars, but whether it will stand up under 
the shocks of the explosions in a gasoline motor re­
mains to be seen. The motor is fitted with mechan­
ically-operated inlet valves and a novel automatic car­
bureter in which the proportions of the explosive mix­
ture are kept the same at all speeds. 

The gears used in the sliding-gear transmission are 
much smaller than those ordinarily employed, and 
they are cut from extremely hard nickel steel .  The 
car has four speeds, with direct drive on the fourth. 
It is impossible for the gears to slip out of mesh 
from vibration or other cause, as a strong horizontal 
spring, fitted with a key, drops into a slot when the 
teeth are i n  mesh an d always keeps the geArs in 
position. 
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The case of the differential gear is divided hori­
zontally instead of vertically, and the top half may be 
readily removed, exposing the gear. 

The Hotchkiss cars are fitted with round honeycomb 
radiators, which gives them an extremely odd appear-. 
anee and makes them look as though they had a small 
horizontal boiler in front. 

THE 90-HORSEPOWER MERCEDES CAR. 
The illustration shows the inlet-valve side of the 90-

horsepower, four-cYlinder Mercedes motor on the pow­
erful touring car and racer brought out this year by 

awaiting the day when accumulators shall 1uJiil l  the 
conditions just mentioned, the use of them in com­
bination with a dynamo will be found of great advan­
tage. Machines of this type are designated as "gaso­
l ine-electric" or "mixed" automobiles. 

Among machines of this type, there is first the gaso­
line machine with electric transmission. This consists 
of a gasoline motor direct connected to a dynamo, 
which, alone or in combination with a battery of accu· 
mulators, supplies current to the electric motors that 
drive the rear wheels. If the comparison may be per-

THE 90-HORSEPOWER MOTOR OF THE NEW MERCEDES 
CAR. 

the Daimler Company, and first exhibited at the Paris 
Show. 

The large number of water pipes for prope rly dis­
tributing the water from the cellular radiator to the 
water jackets of the two pairs of cylinders is one of 
the novel arrangements of the car. The earbureter 
and throttle is seen at the end of the large gas inlet 
pipe. The float-feed chamber of the carbureter is a 
vertical cylinder on the right of the rectangular mix­
ing box, which contains a piston throttle valve, the 
casing of which pro-trudes on the left of the box. The 
operating lever of the throttle valve is also visible. 
The four make-and-break igniters are seen in the sides 
of the cylinders. The rods which operate them are 
worked by eccentrics on the half-speed shaft seen at 
the bottom of the picture. The inlet valves are oper­
ated by levers seen on top of the cyl inders. The wires 
from the insulated poles of the igniters end i n  plugs 
on top of the motor, by removing which it is possible 
to tell very easily which cylinders are firing. 

The record of a mile in 39 seconds recently made by 
W. K. Vanderbilt, Jr., the owner of the first of these 
machines, is the fastest time that has ever been made 
on an automobile. 

THE THURY GA:-;OLIN�;-ELECTRlC AUTOMOBILE. 
The .. day when electric accumulators become longer­

lived and lighter, especially for a given capaCity, elec­
tric automobiles will , without doubt, dethrone steam 
and gasoline machines. Their faultless running, noise· 
lessness. and freedom from odor, and their Simplicity 
and ease of control,  make them the machines par ex­
cellence for city work. 

Actually, however, the electric automobile is still a 
luxury, the maintenance of which is more costly than 
that of 'a gasoline automobile. It  can replace w i th ad­
vantage a two-horse equipage, and its annual cost of 
maintenance is comparable to that of the latter. 

For trucking and other heavy work, electricity is to 
be recommended only when the routes to be habitually 
followed have but s l i ght grades, and when the current 

mitted, I will say freely  that this is a Heilmann loco­
motive in miniature. I do not know if the reader will 
agree with me, but I fear that this type of automo bile 
has not before it the future of the Heilmann loco­
motive. I already know of several firms, who built 
such machines, having abandoned them because of 
their low efficiency and great weight. 

Great progress has lately been made, however, in the 

DIAGRAM SHOWINlT ARRANGElllE�'I' OF 
MOTOR AND CLUTCHES ON 'I'HE THURY CAR. 

construction of gasoline-electric automobiles , by the 
Compagnie de l'Industrie Electrique et Mecanique, 
of Geneva. which has indirectly given to the explosive 
Dlotor a flexibility t''!·.:t r1al,rs it al most faultless. 

THE THURY 16-HORSEPOWER, FOUR-CYLINDER, GASOLINE-ELECTRIC 

AUTOMOBILE. 

can be obtained at a very low price. As the cost of 
maintaining a battery of accumulators is estimated at 
from $ 200 to $ 240  a year, the total expense of opera­
tion will  be too high if it is necessary to pay much 
for the electric energy. I n  cases where the annual cost 
does not enter into account, the employment of elec­
tricity as the motive power is ideal for trucks. While 

The diagram shows the prinCiple of thi s  interesting 
novelty. 

The new machine is fitted with either a two or four­
cylinder V motor, like that shown in one of our illus· 
trations Th.e originality of the design consists in 
placing an electric dynamo, C, .between the gasoline 
motor, A, and the differential gear, E. The usual fric-

Uon clutch is placed at D between the dynamo and the 
rear axle, while at B there is another clutch like the 
first one. This permits of the coupling of the dynamo 
with the motor by means of a special pedal moving over 
a notched segment. When this clutch is thrown out, the 
ignition current of the motor is cut off at H. 

The system i s  completed by a set of storage batteries, 
F, which is more or less powerful according to the ser­
vice required of the vehicle. The present standard 
model carries about 330 pounds of batteries, which are 
connected to the dynamo through a switCh, G, also 
operated by a pedal. 

The dynamo is constructed with a view to prod ucing 
a voltage equal to that of the battery when revo lving 
at a speed slightly less than the normal speed of the 

ELECTRIC MOTOR AND FRICTION CLU'1'UH 
ON THE THURY CAR. 

gasoline motor, supposing the car to lJ� running on a 
level. Let this sp(Ced, which will correspond to the 
ascent of a 3 to 5 per cent grade, be 1,000 revolutions 
per minutf'. When descending a similar grade, the 
normal speed will rise to 1,200 revolutions per minute, 
and the voltage of the dynamo becoming higher than 
that of the battery, the former will  generate electriCity 
and charge the latter. On the contrary, when ascend­
ing a 10 per cent grade, for example, the speed will 
fa II to 800 revolutions per minute, the voltage of the 
dynamo will drop below that of the battery, and the 
latter will  discharge into the former, which is now 
automatically changed into a motor that adds its power 
to that of the gasoline motor while the ascent of the 
hill is being made. 

The electric system thus plays the role of a fly­
wheel, but of a flywheel which has the immense' ad­
vantage of conserving all its energy, even when the 
motor is stopped, and of proportioning exactly the 
energy which it returns to that which is absolutely 
necessary, whatever may be the speed. It permits of 
starting the gasoline motor automatically, as well as 
of running the vehicle by electriCity alone for a few 
miles should the gasoline motor give out. It is, there­
fore, always possible in case of accident to reach a con­
venient stopping place, which is a great advantage. 

The motors of the new machine are exceedingly 
strong, and anyone can learn to operate them without 
speciaJ ins!ruction. The rear wheels are driven by a 
universally-jOinted driving shaft of a new type which 

EIGHT-HORSEPOWER GASOLIl\ E MOTOR 01' 
THURY AUTOMOBILE. 

drives through an intermediate pinion, and propels 
the vehicle very smoothly. In  contradistinction to 
the usual bevel gear drive with live rear axle, this 
machine has a solid steel axle for supporting the body, 
while the drive to the wheels is quite independent of 
the axle, as when a chain drive from a counters haft 
is employed. The V motor used on this machine was 
chosen in order to diminish the length of the me­
chanical part of the car as much as possible. These 
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motors are very carefully constructed, and operate very 
r egularly. The two-cylinder type is adapted to cars 
for town use, capable of a speed of from 17 to 18 miles 
an hour, while the four-cylinder type makes it  poss ible 
to attain as high a speed as 3 0  miles an hour. Even 
more powerful motors can, of course, be used if desired .  

The electric energy stored in the batteries furnishes 
current for a powerful electric headlight, as well as for 
an electric heater arranged in the floor. Other wires 
connected with the battery make it possible to heat 
water or prepare hot drinks w hile on the road. Finally, 
the electricity stored in the battery can be used for 
lighting a country house or driving farm ma�hiner�. 
A 33 0-pound set of batteries wil l  generally furmsh suf­
ficient cu rrent to light fifty l O-candle power lamps for 
one hour or ten lamps for six hours. If more current 
is found necessary, the gasoline motor can be run 
coupled to the dynamo, and thus made to recharge the 
battery, and at the same time to supply the extra 
current. 

The gasoline-electric a utomobiles, built by the Com­
pagn ie Electrique et Mecanique, are of four types. The 
first two have double-cylinder engines, developing eight 
horse power, and four-cylinder engines , developing 16 
horse power, and they are furnished w ith a 30-cell

. 
bat­

tery of 30-ampere hour capacity and 330  pounds weIght. 
This size of battery is not sufficient to run any great 
distance without the gasoline motor, but it is  always 
s ufficient to take the machine to a place of shelter, 
where repairs can be made in case of a breakdown 
of the gasoline motor, when on the road. 

The chassis of the first type complete weighs about 
1 .984  pounds, while that of the second weighs 2 ,425 
pounds. Any suitable carriage body can be adopted. 

The third and fourth types also have double- and 
quadruple-cylinder motors of 8 horse power and 16 
horse power, but they are furnished with 44-cell bat­
teries of 1 . 1 00 pounds weight. They are intended to 
be used either as gasoline or electric carriages, and 
tIl PY have sufficient capacity to run twenty-five or thirty 
m i l es 011 the batteries al one. When so running, they 
hal'e all the advantages of ordinary electric auto­
mobiles. The battery can be recharged by the gasoline 

CON'l'EMPORARY ELECTRICAL SCI ENCE.*  

ELECTRIC DISSU'ATlO:\ DUll iNG  T H l l N l lf:IIS'I'OltlllS.-H. 

Mache has devised a quick method of measuring elec­
tric dissipation, which gives the surplus of ions of one 
sign over those of the opposite s ign almost instantane­
ously, instead of taking about a quarter of an hour, 
like the usual method.  A radium electrode is suspend­
ed in a wire cage and connected with an electroscope 
through an iron tube, both the latter and the cage be­
ing earthed. In  fine weather the electrometer shows 
only sl ight variations of potential not exceeding 1 volt. 
Hut it shows lively oscil lations when thunderstorms are 
raging, even when the air potential itself is pretty 
con stant. This is not surprising. since the indications 
of  the cage electrometer only depend upon the ionic 
surplus, w hereas the external field is governed by four 
elements, viz. , the charges of the earth and the clouds, 
the charge on the precipitation , and the free ionic elel;­
tricity. To give an approximate quantitative measure­
ment, the author estimates that during a short thun­
derstorm the charge per cubic meter varied from 
-0.8 to + 0 . 6  electrostatic unit, and the surplus of 
i ons of one sign over those of the other from 0 to 1 ,700 
per cubic centimeter. Such measurements should be 
carried out in places where a decided polarity exists 
already under normal circumstances, as on the tops 
of mountains.-H. Mache, Phys. Zeitschr., August 1 ,  
1903. 

UTILIZA TIO N O F  ATMOSPHER IC NITR O GE N.-A. Frank 
has lately achieved some notable successes in the 
binding of atmosph'eric nitrogen by means of the car­
bides of calcium or barium.  He does not give the 
d etai ls of the process by which the carbides are made 
to absorb nitrogen, but it  appears that under certain 
conditions of temperature and pressure, barium car­
bide combines with nitrogen to form barium cyan ide, 
wh ich may be easily transformed into compounds suit­
able for manures. Calcium carbide, on the other 
hand, does not form calcium cyanide, but calcium cy­
anamide, with l iberation of carbon, thus : 

CaC, + 2N = CaCN, + c.  
This body might be converted into cyan ide, lJUt it is 

REAR AN D PRON'l' SU RFACE OF ELECTRICALL Y · H EAT ED . 
FOOTBOARD OF T H E  'fH U RY AUTOMOBILE. 

motor wh ile  the carriage is running or after it returns 
to its garage, or, if it is not desired to run the motor, 
it  can be recharged from an outside source of current. 

The third type is  a vehicle for city use, the speed of 
wh ich is lim ited to 12 or 15 miles an hour. As long as 
th e batteries are charged, this speed remains nearly 
the same both on up and down grades. The weight of 
the complete chassis of th is car is 2 ,865 pounds. 

The fourth type is capable of speeds of 25 miles an 
hour. The accumulators and all the parts are, i n  all 
these types, mounted on the chassis, and the body is 
easily removed. 

To sum up, therefore, the gasoline-electric auto· 
mob

'
iles in question can claim the following advan­

tages : The automatic starting of the gasoline motor 
when turned over by the electric motor, thus doing 
away with the starting crank. The great flexibility of 
running. since the energy stored up in the battery per­
mits of easy starting and keeps the gasoline motor 
from stal ling on the hills. There is, therefore, no 
change-speed gear to be operated when climbing hills .  
When d escending, an electric brake restores to the 
battery some of the energy lost during the ascent. The 
stopping and starting of the gasoline and of the elec­
tric motor are accomplished at will  while the machine 
i s  under way by means of a simple pedal . The electric  
and gasoline motors are completely independent, and 
they can drive the vehicle independently or together. 
as may be wIshed. The efficiency is equal to that of 
an ordinary gasoline car, as the gasoline motor drives 
the rear axle directly without transforming its energy. 
In case the gasoline motor breaks down, the car can 
run several miles on the energy stored in the accumu­
lators, and there is,  consequently, nothing to fear from 
breakdowns on the road . The lighting and heating are 
done by electricity. The ignition batteries are always 
charged. Finally. if it is desired, the owner of the 
vehicle can light his house and his garage with the 
energy stored up while runn ing on the road . The ma­
chines which we have just described are, therefore, ex­
ceedingly comfortable touring cars. While waiting 
for something better, the solutio'n of the problem which 
we have just described is  at once the most economical, 
ill genious . and practical one that has as yet l;leen in· 
vented and nut i nto op eration. 

more profitable to convert it into ammonia or its com­
pounds by heating it with water under h igh pressure : 

CaCN, + 3H,O = CaCO" + 2NHa, 

or from the pure cyanamide : 
CN,H, + 3 H,O = 2 ( NH , l C03• 

But the calcium cyanamide may even be used directl y  
a s  a manure, the necessary t'hem ieal t ransformatiolls 
being accomplished natura l l y  in I he soil . Experi­
ments have shown that its effects are only  s l i gh tly in­
ferior to those of Chili saltpeter. I ts pe rcentage of 
nitrogen is between 1 4  and 23, and thtH, is comparable 
with that of niter.-A. Frank, I ntern. Congress of Ap­
plied Chemistry, Berlin, June :1 . 1 9 0 3 .  

ELEt'TH IC D U ' II I!OI S �1 OF LUl l '  ms.-After Meslin's worl, 
on the modificati ons undergone by a beam of natural 
l ight in traversing liquids containing crystalline par­
ticles in suspension and placed in a magnetic or elec­
tric field, J .  Chaudier has proceeded to study the he­
havior of a number of such liquids. with a view to 
deducing the laws govern ing this magnetiC and elec­
tric dichroism . He uses a glass trough placed on ehon­
ite and flanl,ed by two metal l ic  plates forming the 
electrodes. A beam of light was tran smitted th rough 
the liquid paral lel to the electrodes.  and analyzed by 
a Solei I hi-quartz polariscope. The natural dichroism 
of the substances. if any. was first measured, and then 
the difference of potential was applied. The liquids 
studied included carbon bisulphide .  benzine,  amylene 
and chloroform. and the crystalline substances gallic,  
pyrogallic. boric and picric acids. helianth ine, sodium 
bicarbonate and some benzoates and citrates. The 
effect depends apparently upon the physical rather than 
the chemical character of the substances, and appears 
and disappears gradually, thereby differing clearly 
from the Kerr effect, which is instantaneous. Fur the 
same solid the dichroism may be either positive or neg­
ative, according to the liquid in which it is suspended. 
The magnetic dichroism may be. for the same suh­
stances. of a different sign from the el ectric dichroism,  
Generally speak ing, the beam emerging from the mag­
netic field is plane-polarized , whereas the beam is ellip­
tically polarized by the electric field.-J. Chaudier, 
Comptes Rendus. July 27,  1903 . 

$ (,olllpi lctl hy E. J<;, )<'01 1 1  l 1 ;er tl'A lh. hI (.\le ElcctriciMI), 
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JAMES S M I T H SON.* 

By SAlIlUEL PIEl:PO�'l' LA�GLEY. 

THE President of the Royal Society, in a necrology 
for the year 1829 ,  associated the name of Smithson 
with those of Wol laston, Young, and Davy, saying that 
"he was distinguished by the intimate friendship of 
Mr. Cavendish, and rivaled our most expert chemists 
in elegant analyses ; "  while at an annual meeting of 
t h e  Royal Society held on November 3 0 , 1830,  the 
president, Davies Gilbert, after referring to other 
members recently deceased, sai d : 

"The only remaining individual who has taken a 
direct and active part in our labors, by contributing 
to the 'Transactions, ' is Mr. James Lewis S mithson, 
and of this gentleman I must be allowed to speak with 
affection.  We were at Oxford together, of the same 
college, and our acquaintance continued to the time 
of his decease. 

"Mr. Smithson, then called Macie, and an under· 
graduate, had the reputation of excelling all other 
resident members of the university in the knowledge 
of chemistry. He was early honored by an intimatE: 
a cquaintance with Mr. Cavendish ; he was admitted 
to the Royal Society. and soon after presented a paper 
on the very curious concretion frequently found in 
the hollow of bambfl canes, named Tabasheer. This 
he found to consist almost entirely o f  silex, existing 
in  a manner similar to what Davy long afterward 
discovered in the epidermis of reeds and grasses .  

" He was the friend of Dr,  Wollaston, and at the 
same time his rival in the manipulation and analysis 
of small quantities, 'AY !l()� 15 '  rpZ<,  f;o e  /Jp oro16l. 

" For many years past Mr. Smithson has resided 
abroad , principally, I believe.  on account of his health ; 
but he carried with him the esteem and regard of 
� arious private friends.  and of a sti l l  larger nu mber 
of persons who appreciated and admired his acquire· 
ments ." 

His writings exh i bit clearness of percepti on, terse· 
ness of  language, aml accuracy of expression,  He was 
an intimate friend of CavendiSh, and later of Arago ; 
he was a correspondent of Black. of Banks,  of Thom­
son. and of most of  the Hames then renowned to 
scienee.  and he himsel f ('ontri buted in t h ose early 
days honorahl y to the enl argemenl  of t h ose "l urid 
specl, s in the vast field of dark ness , "  of which he 
spoke, toward the coming light. 

His industry was the more creditable to him in 
that he was at this time a man of large means, with 
every temptation to devote himself to amusement, and 
this ind ustry will be seen to be sti ll  greater w h en it is 
remembererl that I h 8H8 pu blished papers are but a 
small portion of his writings ; for 200 manuscripts 
were forwarded to the United States with his effects, 
and. besides these, thousands of detached notes and 
memoranda. 

Unhappily , with the exc8ption of one s m a l l  VO lUme, 
of al l these n othing remains.  the whole of 't h e  originals 
having been destroyed in the disastroll s fi l'e at the 
I IH ;t itlition in 1 8 6 5 .  jtu;t one h u n d red years from the 
date o f  his birth . We know something of these 
manus c ripts from the paper by Mr. John son . who had 
ac( 'ess to them before the formation of the I nstitution . 
ancl from it we learn that they are connected not only 
with science. but with hi story, the arts , language, 
rural pursuits. gardening, the construction of buIld­
ings,  and kindred topiCS, "such as are l ikely to occupy 
the thoughts and to constitute the reading of a gentle­
man of extensive acquirements and liberal views de­
rived from a long and intimate acquaintance with the 
world . "  while his  cabinet, which was also d estroyed 
hy the fire .  is clescri hed as eon sh ,ting of  a choice col ­
ledion of mineral s .  r,ompriHing probably eigh t or ten 
thousand specimens. in exceedingly perfect condition . 
incl urling examples of most of the meteorites which 
had fallen in Europe du ring several centuries, and 
forming what was at the time very much the richest 
and rarest collection in the United States. 

I f, then . we ask whether ·  Smitlu;on had such a 
co mpetent scientific knowledge as wou l d  enable him 
to use with deliberate choi ce the language of his 
will, we may answer with confidence that his was 
th e know ledge of a professional student , and not of 
the amateur.  that he was one who could well cliscrimi­
nate between what was best for the increase and what 
was best fo r the diffusion of Imowledge. an cl that the 
capacity for terse expression al ready referred to shows 
itself eminently in the conci sion and clearness with 
which he expresses this distinction . in that most brief 
and most important of clauses of his will presently 
to be cited. 

We have a likeness of him taken in the form of a 
bust, executed probably in the years when he was 
most active in these scien tific l abors. The precise 
date of the bust (a reproduction of which on steel 
by Charles Burt was made in 18 7 9 1  is  unknown. 

Of Smithson's subsequent life we know but l ittle. 
His later years appear to have been tried by barl 
health and painful infirmities .  Du ring these years 
he seems to have resided ch iefly in Paris, where he 
lived at No. 1 2 1  Rue Montma rtre. and where he 
was in the habit of entertaining his fI·iends. One 
gathers from his letters, from the uniform considera­
tion with which he speaks of others. from kind traits 
wh ich he showed, and from the general tenor of what 
is not here particularly cited . the impression of an 

* R('p l ' f n t l'd from "'Phe �ll1 i th s()n i H I l  I n s t i t u tion, 1�46-1 MU6. 
" ' l i p  I I i s tory ot its First Ilnlf C<'lI t l l I'Y." F:rlitpd. h� G. Browll. 
U oode, 

. 
. 
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innately gentle nature, but also of a m a n  w h o  i s  
gradually renouncing, n o t  without bitterness, the 
youthful hope of fame, and, as health and hope 
diminish together, is finally l iving for the day rather 
than for any future. 

To this period belongs an interesting citation from 
Arago's eulogy on Ampere : 

" Some years since in Paris I made the acquaintance 
of a distinguished foreigner, of great wealth, but in 
wretched health, whose l ife, save a few hours given 
to repose, was regularly divided between the most 
interesting scientific researches and gaming. I t  was 
a source of great regret to me that this learned ex· 
perimentalist should devote the half of so va'l uable 
a life to a course so little i n  harmony w i th an in­
tellect whose wonderful powers called forth the ad­
mi ration of the world around him. U nfortunately 
there occurred fluctuations of loss and gain, moment­
arily balancing each other, which led him to conclude 
that the advantages enjoy,ed by the bank were neither 
so assured nor cons i derable as to preclude his  winning 
l argely through a run of lucIe The analyti cal formu­
las of probabilities offering a radical means, the only 
one perhaps of d issi pating th i s  i l lUSion, I proposed, the 
number of games and the stal{es being given , to deter­
mine i n  advance, i n  my study, the amount, not merely 
of the loss of a day, nor that of a week, but of each 
quarter. The calculation was found so regularly to 
agree with th e corresponding d i m inution of the bank 
notes in the foreigner's pocketbook that a doubt cou l d  
no longer b e  entertained."  

l owe to Dr. B . A .  Gould the interesting statement 
that Arago was not merely an acquaintance, but an 
intimate friend of Smithson, and that Arago personally 
told him that "the distinguished foreigner" iIi ques­
tion was Sm ithson h imself, and added that S m ithson 
resolved , not to absolutely d i scontinue play ( in which 
he found th e only stimulus wh ich could make h i m  for­
get his physical suffering ) ,  but to d o  so with a care 
that the expen d iture for this purpose was a definite 
one, and within his means. 

W e  see h i m  next entering the conhnes of old age, 
approach ing the task ( with such enfeebled health, a 
solemn one ) of making h i s  l ast w i l l ,  and looking 
back u pon a l i fe which his  circu mstances have ma(le 
l onely, which has been unch eered by domestic affec­
tion, and wh ich , though filled w i th h onorable activi­
ties, has not brought the fame to which he once 
aspired with the hope that it would bring some com­
pen sation for the accident of birth.  

The most i m portant act of his  l i fe was the execu­
tion of this w i l l ,  a copy o f  which follows : 

T I l l, W I LL OF .TA � I E S  s .I I  1 '1' 11 SON. 
" I  James Sm ithson Son to Hugh, first Duke of 

N orth umberl a n d ,  & El izabeth , Heiress of the Hunger­
fords of S tudley,  & Niece to Charles the proud Duke 
of Somerset, now residing i n  Bentinc]{ Street.  Caven­
d ish Square, do this twenty-thi r d  day of October, one 
thousand eight h undred and twenty-s ix, make this my 
last Will and Testamen t : 

"I beq.ueath the whole of my property of every na­
ture & ldn d  soever t o  my bankers, Messrs. Drum­
monds of Charing Cross , i n  trust, to be disposed of 
i n  the following manner, and I desire o f  my said 
Executors to put my property under the man a gement 
of the Coint of Chancery. 

"To John Fitall , formerly my Servant, but now 
employed in the London Docl(s, an.1 residing at No. 2 7  
Jubilee Place, North M i l e  en d .  o l d  t o w n ,  in consi dera· 
tion of his attachment & fi d e l i t y  to me, & the l o n g  & 
great care he has taken of my effects, & my b aving 
done but very l ittle for him, I give and bequeath the 
Annuity or annual sum of One h undred pounds sterl­
ing for his life, to be paid t o  h i m  q uarterly,  free of 
l egacy duty & all  other deductions,  the first payment 
to be made to him at the expiration of three months 
after my death . I have at d ivers t i mes lent sums of 
money to Henry Honore Sail ly, formerl y my Servant, 
but now keeping the Hungerford Hote l ,  in th e rue 
Caumartin at Paris, & for wh ich sums of money I have 
un dated bills or bonds signed by h i m .  Now, I w i l l  
& d irect that i f  he desires i t ,  t h e s e  !' u m s  of m o n e y  b e  
let rema i n  in h i s  h a n d s  at a n  I nterest of five per cent 
for five years after the date of the present W i l l . 

"To Henry James Hungerford , my Nephew, bere­
tofore called Henry James D icldnson , son of my l ate 
brother, Lieutenant-Colonel Henry Louis D icldn son, 
n o w  residing with M r .  Auboi n ,  at Bourg la Reine,  
n ear Paris,  I give and hequeath for h i s  l i fe the whole 
of the income ari sing from my property o f  every na­
ture & kind Wh atever, after the payment of the aboye 
Annuity, & after the death of John Fita l I ,  that A n­
n u ity l ikewise, the payments to be made to h i m  at the 
time of the i nterest o r  d ividends becomes due on the 
Stocl{s or other property from which the income arises. 

" S h otlld the said Henry James Hungerford have a 
ch i l d  or chil dren , legitimate or i l legitimate, I l eave to 
such child  or chil dren, h i s  or their h eirs, executors, & 
assigns, after the death of his,  or her, or their }<'ather, 
the whole of m y  property of every kind absolutely & 
forever, to be divided between them, if there is more 
than one, i n  the manner their fathe r  shall j udge 
proper, or, in case of his omitting to decide this,  as 
the Lord Chancellor shall  j udge proper. 

" Should my said Nephew, Henry .James Hungerford, 
marry, I empower him to make a j o inture. 

"In the case of the death of my sai d Nephew without 
leaving a ch i l d  or children, or the death of the child 
or children he may have had under the age of twenty­
one years or intestate, I then bequeath the whol e of 
my property, subject to the Annuity of One h u n d red 

pounds to John Fltall, &; for the security &; paymen t 

of which I mean Stock to remain in this Country, to 
the United States of America, to found at Washington, 
under the name o f  the Smithsonian Institution, an 
Es tablishment for the increase & d iffusion of knowl­
e dge among men. 

" I  think i t  proper here to state, that all  the money 
which will be standing i n  the French five per cents 
at my death i n  the names of the father · of my above­
mentioned Nephew, Henry James H ungerfo rd, & a l l  
that in my names, is the property of my said Nephe w , 
being what he inherited from h i s  father, or what 1 
have laid up for h i m  from the savings upon his income. 

JAMI£S S �I lT IlS()X. [I, .  s . ] " 
We s e e  that he begins by recal l ing the parentage 

wh ich had denied h i m  the name of his father and the 
position i n  the world he bel ieved should have been 
his, and, i n  the void places of father, brother,  or fam­
ily, h e  seems to look for some object of affection, and 
to find only an old servant ( whom he remembers with 
thoughtful l iberality ) and a nephew, to whom he be·  
queath s h i s  property. He has provided for the contin­
uance of the property to any possible heir to this 
nephew, and there seems to remain nothing more. 

But there must have rema.ined, in the retrospect of 
such a l ife as his ,  a sense of failure of that purpose 
with which h e  entered it, when he hoped, w i th youth­
fu l  ambition, to create a greater name than that which 
birth had denied him, and when he wrote,  "My name 
shall l ive i n  the memory o f  man when th e titles o f  the 
Northumberlan d s  and the Percys are extinct and for­
gotten ," and there must have come u p  on such an occa­
sion the question whether t h i s  was, indeed,  the end of 
hope and the time only for renunciation.  

We see that h e  has not u tterly renounced this hope 
even now ; but i t  i s  so faint that h e  writes between a 
clause which concerns a l egacy of a servant and one 
which concerns an investment i n  the funds, and, as it  
were. almost casually,  the words wh ich have perpetu­
ated his name. 

Probably no man ever made a more remunerative in­
vestment i n  the d irection in whieh h e  would like best 

portance, institutions for the general diffusion of 
Imowledge. " 

Smithson died 'June 27, 1 8 2 9 ,  at Genoa, Italy . He is 
buried in the little English cemetery on the heights of 
San Benigno, i n  a tomb which originally bore no refer­
ence to him as the founder of this Institution ; but the 
Institution has recently placed a tablet there remedy­
ing this omission,  has surrounded the tomb with evi­
dence of continued care, and has placed in still  further 
remembrance a s i milar tablet in the English church of 
the city. 

Smithson's w ishes have been carried out by those 
immediately admin istering them with a constant 
scrupulous thought of the intent of the founder, while 
in doing this the best results have flowed from a rigid 
construction of his  own words, so briefly expressed, 
and from a division o f  the activi ties of the I nstitution 
i nto two great d istinct but pa rallel paths, the " in­
crease" and "d iffusion" o f  Imowledge. 

What has been done i n  these two paths the reader 
may partly gather from this volume-in the former, 
from the various articles by contemporary men o f  sci­
ence, describing its activities i n  research and original 
contributions to the increase of human knowledge ; 
in the latter, in nu merous ways-among others, from 
the description of the work of one of its bureaux, 
that of the I nternat ional Exchanges, where it may be 
more immediately seen how u n iversal is the scope of 
the action o f  the I nstitution, whi ch, in accordance 
with its motto, PER ORBEM, is not l i m ited to the coun­
try of its adoption , but belongs to the world, there 
being outside o f  the United States, at the time I write, 
more than 1 2,000 correspondents, scattered through 
every portion of the globe ; indeed, there i s  hardly a 
language or a people Where the results of Smithson's 
benefaction are not Imown and associated with his 
11ame. 

I f  we were permitted to th ink of him as conscious 
of what has been, is being, and is stm to be done, i n  

JAMES SMITHS ON, FOUNDER OF TH E SM ITHSON I A N  I N S 'l'IT UTION. 

to see a return than was brought o u t  by these words 
of Smithson, for we now a l l  know that his beqnest,  
when accepted by the Unite(l States government, 
formed the initial  step in the creation of an institution 
whose position has been altogether exceptional, for i t  
is l i kely to r e m a i n  with o u t  s u ccessor, as w ithout ]Jrece· 
dent. in perpetuating, as it does, th e fame of a pri vate 
i n d ividual , whose w i shes h ave been adopted and car­
ried into effect by a great nation.  w h i c h  h as consented 
to take the position of a guard ian to a ward i n  the 
care of his  property, and wh ich has subs�quentl y made 
his private fortune the nucleus to which have been 
ad ded ap]Jropri ations for objeets of n ational import­
ance, yet appropriations which are sti l l  admin istered 
i n  association with b is name. 

The w i l l  was proved in the Prerogative Court of Can­
terbury, the value of the effects being sworn to be 
ll n d e r  ;£ 1 20 ,000 .  The property d i sposed of by it i s  
hel i eved t o  have been received chiefly from C o l .  Henry 
Louis Dickinson, a son of his mother by a former 
marriage, though he i s  known to h ave received a l eg­
acy of ;£ 3 ,000 from Dorothy Percy, h i s  half-sister on 
h is fath er's s i d e ; but,  unless through this ,  i t  i s  proper 
to state that there is no in(l i mt i o n  that any portion 
wh atever of the S mithson bequest was derived from 
the Northumberland fam ily.  

The motives wh ich actuated Smi thson in mentioning 
the United States as his resid uary legatee, rather than 
any other government or institution,  must remain in 
doubt. for h e  is not known to have had any correspond­
ent i n  America,  nor are there i n  any of his  papers any 
reference to i t  or its d istinguished men. In sel ecting 
tbe n ation itself as the depository of his trust, h e  yet 
certainly testified his confidence i n  its institutions 
and his faith i n  their perpetuity, wh i l e  i t  has not 
escaped attention that he uses l anguage i n  the deter­
m i n i n g  clause of his wiII remarl(ably similar to that 
already employed by Wash ington. who i n  h is farewe l l  
fl,cldreSS, 1:11115 ; "Promote, M an objeGt of primary i !!J" 

pursuance of h i s  wish,  we might bel ieve that he would 
feel that h i s  h ope, at a time when l i fe must have 
seemed so hopeless, was finding full fruition ; for events 
are justifying what may have seemed at the time 
but a rhetorical express ion,  i n  the language of a form­
er Pres i d ent of the Un ited States, who has ,said, "Re­
n owned as is the name of Percy i n  the historical an­
n a l s  of Englan d ,  l e t  t h e  trust o f  James Smith­
son to the United States o f  America b e  faithfully exe­
cuted, let the result accomplish its object, the 
in crease and d iffusion of knowledge among men, and 
a wreath more u n fading shal l entwine itself, i n  the 
lapse of future ages, around the name of S mithson 
than the united hands of h i story and poetry have 
braided around the name of Percy through the long 
ages past ."  

Th e principal sou rces of information for this chap­
ter have been as follows : 

1. Gentlemen's Magaz ine for March , 1 8 3 0 ,  page 275.  
2.  The docu mentary evidence which, though meager, 

may be found in the report of Ri chard Rush to the 
Department of State, i n  1 8 3 8 .  

3 .  The manuscripts a n d  d i ary of Smithson, which 
are described as comprising abou t two hundred titles,  
besides the numberless notes of an encyclopredical  
character, "such as are l iI{ely to occupy the thoughts 
of a gentleman of extensive acq u i rements and l i beral 
views." These manuscripts w'ere destroyed by the fire 
o f  1865 ,  but not until extended extracts had been made 
from them by Walter R.  Johnson, a member of the Na­
ti onal I n stitute o f  Wash ington, in whose possession the 
papers and books of Smithson remained until  the for­
mation of the Institution, The paper by Johnson w i l l  
be found i n  Volume x x i  of t h e  "Sm i thsonian Miscellan· 
eous Collections," and these lost papers are the original 
SOllrces of some statements made here whi cl;! can no 
l onger be verified by comparison with the originals.  

4 .  These sources are not only contained i n ,  but are 
jfl,gelr (lupplemented br, th f1  flxcellent lnemoir on 
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"James Smithson and his Bequest," by Mr. William J. 
Rhees, forming part of Volume xxi of the " Smithsonian 
Miscellaneous Collections," w ithout which the biogra­
phy of Smithson can hardly be written, and from 
which the writer has here frequently quoted textually, 
without other acknowledgment than this general and 
explicit one. 

5 .  Another source of information is the researches 
made by the writer w ith the aid of Dr. Cyrus Adler, 
Librarian of the S mithsonian I nstitution, in England, 
in 1894. 

SOLVENT PROCESS F'OR DEGREASING WOOL. 

THE solvent process employed for degreasing wool 
consists essentially of treating the wool, in closed 
digesters, with volatile solvents-'like benzine, petro­
leum spirit, carbon bisulphide, or carbon tetrachloride 
-until a complete extraction is effected. One of the 
principal features of a new solvent process is the em­
ployment of compressed gas as a forcing or motive 
power to circulate the solvent through the wool under 
tr eatment. It is used to press the liquid solvent out of 
the wool as well as to blow out of it such solvent as 
has not been removed by pressure. It· is also used as 
a heat-carrying medium to the wool, and as a carrying 
medium for the solvent vapor from the wool. It is 
furthermore used as an atmosphere wherein to carry 
on the extracting operation, both for covering the 
solvents in the reservoirs and for taking the place of 
the solvent removed from any part of the apparatus. 

ern and western France, where the climate is such as 
to compel the almost constant use of footwear of that 
character, and I think it would be well worth the while 
of any of our manufacturers in this line to send their 
representatives to Nantes.-Benj . H. Ridgely, Nantes, 
France. 

BACTERIA AND THE NITROGEN PROBLEM.* 

By GEORGE T. MOORE, Physiologist in Charge of Labor­
atory of Plant Physiology, Bureau of Plant 

Industry. 

INTRODUCTION. 

THERE is probably no fact in plant physiology which 
has been more firmly established than that all plantt! 
must have nitrogen in order to thrive, and that under 
normal conditions this nitrogen must be o btained 
through the roots in some highly organized form. It 
is  not necessary to discuss this point, for practical 
experience demonstrates its truth every time a soil is 
exhausted by any crop, and the farmer testifies to his  
belief in this  fact when he tries to re-establish the fer­
til ity of his ground by adding some fertilizer rich in 
n itrogenous matter. While there are certain other 
substances, such as phosphoric acid, potash, iron, etc., 
which plants must have and can only o btain through 
the soil, the demand for n itrogen is so much greater 
and in one sense so much more i mportant, that the 
question of the available nitrogen supply in the world 
has come to be looked upon as lying at the very foun-

hold of plant and animal products, and by means of 
peculiar changes produce nitrates from their fats, 
sugars, ' starches, etc. Without these bacteria every­
thing would have come to a standstill  long ago, for 
unless decay takes pl ace and the decomposed elements 
are rearranged into definite nitrogenous salts no plant 
is able to use them. Thus, it will be seen that certain 
bacteria in  the soil play as important a part in  the 
food supply of the earth as do the animals and larger 
plants upon which we think we are so dependent. 

It  is hardly necessary to refer to the vast waste of 
nitrogenous material that is involved in modern sew­
age methods. Millions of dollars' worth of n itrogen 
which · would naturally return to the soil under the 
action of n itrifying bacteria is every year carried off 
in various waterways and ultimately reaches the 
ocean, where, of course, it is of no benefit to man. 
More than fifty years ago Liebig said on this subject : 

"Nothing will  more certainly consummate the ruin 
of England than the scarcity of fertilizers. It means 
the scarcity of food. It is impossible that such a sin­
ful violation of the divine laws of nature should for­
ever remain unpunished, and the time will  probably 
come for England, sooner than for any other country, 
when with all of her wealth in gold, iron, and coal 
she will  be unable to buy the one-thousandth part of 
the food which she has during hundreds of years 
thrown recklessly away."  

A third great source of nitrogen loss is  through the 
action of a group of bacteria which have the power 
of breaking down n itrates, depriving them of oxygen, 

.l!'lG. 1.-T U B ERCLES O F  V ELV.b.:T BEA..Ci .P!tU D U CED .HY 
I N O C ULATION. 

FIG. 2.-COMPARISON OF VETCH PLAN TS G ROWN UPON 
INOCULATED AND UNINOCULATED SOIL. 

[Natural size.l 

This prevents the ignition of the solvent vapor by any 
spark which might accidentally be communicated to 
it, and since the gas is always moved in a closed cir­
cuit it prevents the loss of solvent vapors and can be 
used repeatedly without limit. 

The saving effected by the "solvent process" to estab­
lishments that degrease and work their own wool for 
worsted purposes can be expressed in round numbers 
as averaging one penny per pound, figuring on the 
greasy wool. This saving is made in the cost of the 
soap, which is entirely dispensed with by the new 
process ; in a greater yield of the wool fibers, since 
none of it is dissolved by soap and alkali ; in a larger 
proportion of top to noil, because the wool , being free 
from any felted parts, cards and combs freely without 
breaking the fibers or the making of nibs ; in a larger 
production of the cards, combs, .and drawing and spin­
ning machinery ; in the superior softness and appear­
ance of the finished product ; in the wool fat removed ; 
and in the potash recovered .  The cost of the degreas­
ing operation, including labor, sol vent, power, interest, 
depreciation, etc . ,  is, i t  i s  estimated ,  more than covered 
by the soap saved. 

Opedngs for American Rubber Shoes in Ft:ance. -I t 
seems to me that skeleton gum shoes and rubber over­
shoes would meet with a ready sale anywh�re in north-

dation of agriculture and demanding the m ost careful 
consideration. Since the conditions of life in the civil­
ized quarters of the globe are such as to cause a con­
stant loss of nitrogen, there have been some who have 
predicted what has been termed a "nitrogen famine," 
whi�h is to occur w ithin the next forty or fifty years, 
and the possibility of such a catastrophe has been 
very graphically portrayed. On the other hand, there 
are investigators who feel that the possibility of s uch 
a condition has been much exaggerated and that the 
amount of nitrogen in the soil can never be exhausted 
to such an extent as to affect the crop-producing power 
of the earth. I n  order that we may be able to form a 
more definite opinion upon the subject, it may be w ell 
to look at some of the ways in which nitrogen is lost, 
and then see how it may be reclaimed. 

How Nitrogen is Lost. 
I n  the first place, the conditions of life on the ordi­

nary farm are such as to cause the constant loss of 
this valuable element through the removal of the crops 
taken from the soil.  If  every crop that grew on the 
land could be returned to it, nature has made provis­
ion for getting it back in suitable form for plant food. 
In the case of nitrogen, neither plants nor animals 
are able to produce this substance directly in an avail­
able form. It  is necessary that certain bacteria take 

* From Year Book of Department ot Agriculture. 

[Reduced about one-third .] 

and reducing them to ammonia or nitrogen gas, when 
they are, of course, unavailable for plant food. This 
process of denitrification, while very useful in the 
septic tank, which is  the most sanitary method of 
sewage d isposal, is the source of considerable loss to 
the farmer., and manures may often be rendered prac­
tically worthless by the action of these bacteria. 

Other means by which nitrogen is lost so far as 
plant foods are concerned, are the washing out of ni­
trogen salts from the soil and the burning of explos­
ives which are largely composed of some nitric salt 
that would be directly valuable to the vegetable king· 
dom. The action of nitrate of soda, or saltpeter, has 
been studied experimentally, and it is known that up 
to a certain maxi mum about 23 pounds of nitrate of 
soda will yield an increase of 1 bushel of wheat per 
acre. Thus, when h undreds of thousands of tons of 
explosives are u

'
sed in waging war, every battle l iber­

ating nitrogen which, if applied to the soil, would in­
crease the yield of wheat by thousands of bushels, the 
actual cost of war should be estimated at considerably 
more than is usually calculated ; and if there is soon 
to be a nitrogen famine, war becomes more serious 
than ever before. 

With all of these destructive forces at work and ni­
trogen being l iberated on every hand,  it is no wonder 
that thinking men have become alarmed at the pros­
pect, and have endeavored in every way possible to 
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discover some means of increasing the world's supply 
of this most necessary element. 

HOW N ITROGEN IS GAINED. 

The most valuable compound containing sufficient 
fixed nitrogen to be used in any quantity as a nitro­
genous fertilizer is the nitrate of soda, already re­
ferred to as the basis of so many explos ives. This salt 
occurs naturally in certain regions of Chile and Peru, 

that wil l  also be reasonable enough in prIce to compete 
with the natural product. 

NITROGEX-FIXING llACTERIA. 

Fortunately, there are still other means by which 
n itrogen gas may be made available for plant food, and 
that, too, without requ iring the introduction of a com­
mercial product, which must always be rather expen­
s ive, whatever degree of nerfection may be reached in 

FIG. 3.-VETC H FI ELD, S H OWI N G  EFFECT OF I N O C ULATION. 
lTJl1inoclliated plat a t  left ; inoculated plat at right.] 

where for countless centuries the continuous fixation 
of atmospheric nitrogen has been carried on by bac­
tI;lria. Unfortunately, however, l ike any other mineral 
supply in the earth, the quantity is l imited, and al­
though it is  difficult to get accurate estimates of the 
amount of n itrate remaining in the beds, authorities 
seem to agree that at the present rate of export the 
raw material will all be exhausted within from forty 
to fifty years. To show how much more rapidly this 
supply is being exhausted than was thought possibJe 
forty years ago, it is  only necessary to state that in 
1860 all estimates showed that the amount of nitrate 
of soda then known would last for nearly fifteen hun­
dred years. The demand has rapidly increased, how­
ever, and although the output is controlled, there is 
annually consumed in the world's markets nearly n£J 
million tons of nitrate of soda, representing a value of 
about $100,000,000.  Of this amount, the United States 
requires about 15 per cent, and it  is  by far the mo>'t 
expensive fertilizer that is in use by the farmer. 

In addition to the nitrate of soda beds there have 
also been large depos its of guano, which have served 
as one of the principal sources of nitrogen. The 
greater part of the guano beds are now completely ex· 
hausted, however, and although new deposits are occa­
sionally discovered, they are of such lim ited area, or 
of such a low percentage of nitrogen, as to have prac­
tically no effect upon the available nitrate supply. 

There are certain other chemical salts which furnisl! 
a limited amount of nitrogen, such as the product 
which remains from the distillation of coal in the pro­
cess of gas making, but all of them are obtained in 
such comparatively small quantities that they are not 
worth taking into consideration when Olle realizes the 
enormous amount of nitrogenous fertilizer necessary 
to replace the combined nitrogen which i s  annually 
r.emoved from the soil i n  one way or another. 

the mechanical operation of the process . Ever s ince 
the earliest days of agricultural science it has been 
noticed that certain land, if  allowed to stand fallow 
for a considerable length of time, would gain in ni­
trates without any visible addition having been made. 
I t is now known that one of the principal means of 
this increase in nitrogen content is due to a few forms 
of soil bacteria which have the lJower of fixing the 
free nitrogen from the air and rendering it available 
for plant food. These organisms have been isolated 
and cultivated artificially, and great hopes were held 
at one time that it  would be possible to inoculate land 
with these cultures and thus bring about a large in­
crease in the nitrogenous salts w ithout the aid of any 
manure or mineral ferti lizer.  Under certain condi­
tions these bacteria seemed able to do a large amount 
of work, and there are experi ments on record where 
the crops raised from plots inoculated with nitrogen­
fixing organisms were much greater than crops from 
nninoculated land. Unfortunately, these results were 

PIG . 4. --ROO'I'S U I<'  SOY B � A N  GROWN IN SOIL 
INOC U L A T E D  W I T H  ORGAN ISMS .PROM 
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and learn the conditions which are most favorable to 
fixing nitrogen and the causes which prevent this oper­
ation from going on at all times, we shall be able to 
discover some means of using these nitrogen gatherers 
in practical farming. 

Root Tubercle Bacteria. 
I n  the meantime there is still  one other means at 

hand which can be used and has been used for count­
less centuries as a most efficient method of conserving 
the world's n itrogen supply. Ever since the time of 
Pliny and other early writers upon agricultural topics, 
i t  has been known that certain leguminous crops, such 
as clover, beans,  peas, etc . .  did not require the same 
amount of fertilizer as other plants, and indeed it 
seemed as though they actually benefited the so i l  in­
stead of being a detriment. Various theories h ave 
been advanced to account for this effect, perhaps the 
most wi despread opinion being that members of this 
family, owing to the unusual length and strength of 
their root system, were able to draw upon a store of 
food that was not available to wheat and corn and 
other crops not belonging to the pod-bearing group. 
It is only within a comparatively recent time that the 
real cause of the beneficial effect of these legumes has 
been fully understood, and it  seems that here again 
the bacteria are responsible for the nitrogen-gathering 
power ; for it is  because these plants are able to fix 
and use the free nitrogen of the air that they are of 
such benefit in rotation and in reviving poor and ex­
hausted lanel. The i mmense yields of wheat following 
alfalfa or clover are easily understood when it  is real­
ized that there has actually been added to the soil a 
certain defin ite amount of nitrogen in such form that 
the wheat can be benefited by it. Such efficient users 
of the atmospheric nitrogen are clover and peas and 
sim ilar crops that they can actually l ive and thrive in 
a soil that has not the first trace of combined nitrogen 
within it. If quartz sand be i gnited to red heat, thus 
burning out all the nitrates, and then be planteu with 
peas or beans ,  it is possible to bring these plants to 
full  maturity w ithout in any way allowing a particle 
of fixed n itrogen to find its way into the soil .  On the 
other hand, wheat or potatoes, or crops not legumes, 
w i l l  die as soon as the small amount of nitrogen avai l· 
able from the seed is exhausted. What is the reason 
for this ? It can not be merely a difference in the 
length or extent of the root system, because plants 
flourish where it is certain there are no available ni­
trates whatever. For a long time the presence of cer­
tain peculiar nodules or tubercles upon the legumes 
h as been noted and speculated upon. These forma­
tions are always present upon the roots of leguminous 
pla nts grown under proper conditions, and may vary 
in size from that of the smal lest pin head, in some 
clovers, to a cluster as large as a potato, as shown in 
F'ig. 1 ,  a natural-sized view of the inoculated roots at 
a velvet bean plant. They have been thought to be 
due to the bites of  worms and insects, or to be caused 
by conditions of the soi l  and various abnormal cli­
matic effects, and only within very recent years has 
it  been learned that these formations are due to the 
presence of innumerable bacteria, and that unless these 
tubercle-producing bacteria exist the plant is no more 
able to use the nitrogen from the air than wheat or 
any of the other crops which do not have such nodules 
on their roots. 

lI[lCHOS(,Ol'TC A I'I'F: A H A :-; n;  (lI-' 'ITIlEHCLES.  
If  a thin cross sect:  on of one of these tubercles be 

examine(l u n d er the microscope if will be seen that 

.J!'w. 5. -1W U 1 S  U J:< '  S U Y  1> E .-\ i'I  U ItoW _\ L\ SU I L  
INUC ULAT ED W I T H  ORGA.N ISMS FRuM 
N I T R O G E N - FREE M E D I A. 

Ever since the importance of increasing the com­
bined nitrogen supply has been realized, men of sci­
ence have naturally turned to the atmosphere as being 
the most promising field for experiment and the one 
most likely to eventually solve the whole problem. 
When it  is remembered that nearly eight-tenths of the 
air about us is nitrogen, and that plants are able to 
obtain their entire source of carbon from a gas which 
is present · in the comparatively small proportion of 
one-tenth of 1 per cent, it seems almost incredible that 
there should le  any more difficulty about a plant's 
nitrogenous food than about its supply of carbon di­
oxid .

. 
Since it seemed so  well settled, however, that 

plants could not use nitrogen as a gas, the chemists 
and physicists have made every effort to devise some 
mechanical means of making this element available in 
a combined form. I t  has been known that discharges 
of l ightning passing through the air are able to fix 
free nitrogen, and, beginning with this as a basis, some 
very satisfactory results have been obtained by the 
use of electricity. With a power sufficiently cheap 
and with perfect machinery, there seems good reason 
to believe t hat in the near future it w i l l  be possible 
to place upon the market a manufactu red n itrate of  
soda or nitrate of potash that will  be superior in  
quality to the deposits found in South America, and 

[Both figures reduced one-third.] 

not always constant, and such a large percentage of 
failures had to be reported that from a practical stand­
point the use of such cultures is now considered worth­
less. A matter of such vast importance to agriculture . 
h owever, shonld not be neglected simply because of 
first fai lures. I t  is  qu ite poss ib le  that as we heeo·' )  
better acquainted with the habits of these baeteriu 

the cells are very much larger than in a normal root, 
and that almost the entire contents have been replaced 
by masses of minute bacteria. These bacteria gain an 
entrance into the plant through the root hairs,  and may 
'lssume shapes very d ifferent from the ordinary rods 
,1m \  spheres that are usual ly found in this group. The 
ll Jlpearance of branching forms has led some o bservers 
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(0 consider that these tubercle formers were not true 
bacteria, but belonged to some group intermediate be­
tween the , bacteria and fungi . This is not probab le ,  
however, for  there is abundant evidence to prove their 
relationsh ip to the true bacteria, and while the peculiar 
shapes are somewhat characteristic of the group, they 
are not exclusively of this form, many tubercles hav­
ing nothing but the short rods.  

Just where the nitrogen is fixed and how it i s  used 
by the plant have been debated question s.  Some have 
su pposed that the presence of the bacteria in  the roots 
simply acted at; a stimulus, and that the leaves of the 
plant were thus able to take in nitrogen as a gas and 
to elaborate n itrates from it in some such way as 
carbon is formed from carbon di oxi d.  It seems much 
more probable, however, that the bacteria themselves 
fix the nitrogen in the roots of the plant and that it  is 
then used as nitrates would be used from the soil . It 
is  certain that these tubercle organisms can fix free 
n itrogen in cultures, and there is no reason to suppose 
that this power is lost when w ithin the roots of a 
legume. Furthermore, it seems as though the plant 
actually uses the contents of these tubercl es, for at the 
end of the season the tubercles are found to be much 
softer and shrunken, and are practically emptied of 
their mass of bacteria. 

Effect of Tubercles. 
The effect of the presence of tubercles upon vetch 

may be seen from Fig. 2,  where two plants, on e with 
and one without tnbercles, are shown. This is a very 
poor example, however, of the benefit of these tuber­
cles to a whole crop. While it i s  difficult to show in a 
photograph a field that wil l  bring out the advantage 
of the presence of the n itrogen-fixing bacteria, perhaps 
Fig. 3 wil l  i l lustrate this difference in 'a general way. 
IL is a well-establ ished fact, and has been shown by 

a number of independent investigators in various parts 
of the eountry, that the leguminous crop which bears 
tubercles wi l l  exceed a s imilar crop without tu bercles 
by from 100 to 1 ,000 per cent ; that is, a field of c lover 
grown on such poor soi l  that it would only yield 200 
pounds to the acre would be so invigorated by the pres­
ence of tubercle-forming bacteria that on exactly sim­
i l a r  soi l  i t  would produce from 400 to 2 ,000 pounds to 
t h e  acre,  and this without any cost whatever for fer­
t i l i",ers and with very l ittl e more labor. In  a!ldition 
to  the increase of the actual weight of the crop, tuber­
cles also cause the plants to flower and fruit earlier, 
and the number of seed produced is very much greater.  

Thus it wi I I  be seen that i t  is worse than useless to 
attempt to grow any leguminous crop w ithout being 
certain of the presence of th e bacteria which enable 
the plant to fix free nitrogen.  I t  would be much better 
to ' fertilize heavily and att empt to raise some more 
profitabl e  crop than to i ntroduce clover or beans or 
some other legume for the purpose of enriching the 
soil. It cannot be too strongly emphasized that un l ess 
the tubercles are present the leguminous crop is of 
absolutely no more benefit to a soil than wheat or 
potatoes. 

Fhile these organisms are pretty generally dis­
tributed through out the earth , and it is  quite possible 
i n  many parts of the country to grow almost any legu­
minous crop an d  secure thpsc tubercles, it is also tru e  
that certain regions are practiea l l y  devoid of t h e  right 
Idnd of bacteria, and that u n l ess some artificial means 
of introducing the germs be resorted to the crop w i ll 
be a fai lure. 

Artificial I nocu lation of the Soil . 
In, the past there have been t w o  methods used in ,at­

tempting to bring about artificial inocul ation. Natur­
a l l y  where a certain leguminous crop has been grown 
su ccessfully for a number of years the soi l w i l l  become 
fil led with tubercle organisms, and by transporting this 
earth to new fields the organ isms w i l l  thus become 
available for formin'g the nodules in  localities where 
they prev iously had not existed. 'rhis was the means 
by which the soy· bean organisms were brought from 
Japan, and there are very few places in this country 
where soy is now grown that did not receive their in­
oculation, indirectly at least, from the Japanese soil .  

There are two serious objections to soil  inoculations, 
however. One is the expense , for it requires anywhere 
from 500 to 1 ,500  pounds of earth per acre to produce 
a satisfactory growth of tubercles, and if  this has to 
be transported for a l arge farm, the cost is almost 
prohibitive. There is  stil l  another and more serious 
objection, however, and that is the danger of transmit­
ting plant diseases by this method.  Several of the 
more serious diseases which attack crops are read i l y  
conveyed in t h e  soil , a n d  there a r e  numerous cases on 

record where diseases of legnminous and otber crops 
have been introduced into regi ons previously entirely 
free from them through an effort to bring about a soi l  
inoculation of the tubercle-forming organism. Conse­
quently,  i f  any safer and cheaper method could be de­

vised for making these germs available,  i t  would be 
most desirable. 

A few years ago certain German investigators put 
upon the market a product known as n itragin, which 
purported to be a pure culture of the root-tubercle 
organism. These cultures were only adapted to specific 
crops, for it  has been held that each kind of legumin­
ous plant had a special germ better adapted to produce 
tubercles upon it than any other form, and for this 
reason it was necessary to use one organism for clover, 
another for peas . and so on,  This preparation, nitragin, 
has been used w ith varying success abroad. Some ex­
periments seemed to show that it  was of the greatest 
value, while oth ers were complete fail ures in demon­
strating its worth . The failures so far outnumbered 
the successes, bowever, that its manufadure l:H\fJ been 

abandoned, and it  can no longer be obtained. A few 
attempUl have been made to use these cultures in this 
country, and while some very satisfactory results were 
obtained, the number of failures was even greater than 
abroad,  the varying conditions involved in transporta­
tion and the length of time which elapsed before the 
germs could be used being fatal to about 80 per cent 
of the material imported.  

I mproved Method of I noculation. 
A little more than a year ago the investigation of 

these nitrogen-fixing bacteria was begun in the labora­
tory of plant physiology of the Bureau of Plant Indus­
try, w ith the hope of discovering some method of arti­
ficially inoculating soils which were devoid of the 
proper organisms, and of insuring their producing the 
desired result. It was soon found that the method in 
use by the German investigators was not adapted to 
the l i fe of the organism ;  that i s  to say, the use of rich 
nitrogenous food material, such as decoctions of the 
host plant, were not calculated to produce an organism 
w hich would fix free nitrogen from the air. It  was 
found that while the bacteria grew luxuriantly upon 
such media, they became l ess and less active until 
eventually they lost completely this n itroge�-fixing 
power. It seemed as though the large amount of ni­
trates i n  the media  upon which they were grown made 
it no longer necessary to draw nitrogen from the air, 
and consequently they deteriorated until they became 
of no more value than the common soil forms. I t  has 
been found, however, that by gradually reducing t1' '' 
amount of nitrogen in the culture med ium it is possi­
ble to greatly increase the nitrogen-fixing power of 
these germs, and that by proper manipulation their 
activity may be increased from five to ten times that 
which usually occurs in nature. Practical field experi­
ments have shown that of two cultures, one grown on 
n itrogen-free media and the other on a medium rich 
in ni trates , the first wil l  produce abundant tubercles, 
white the latter will be absol utely worthless and fai l 
to produce a single nodule. ( See Figs. 5 and 6 . ) 

D istribution and Methods of Use of Cultures. 
Having secured an organism which was able to fix 

such a large amollllt of nitrogen, it was necessary to 
devise some means of preventing this property from 
being lost, as well as to enable the cultures to be dis­
tributed in sufficient quantity to be of some practical 
u se.  I t  is now Imown t hat the bacteria, when grown 
upon nitrogen-free media, wil l  retain their high activ­
ity if they are carefully dried out and then revived in 
a l iquid medium at the end of varying lengths of t ime.  
By using some absorbent which wi l l  soak up mill ions 
of the tu bercle-forming organ isms and then by al low­
ing th ese cultures to become dry the bacteria can be 
sent to any part uf the United States, or the world for 
that matter, and yet arrive i n  perfect condition. Of 
course, i t  i s  necessary to revive the dry germs by im­
m ersion in water, and with the addition of certain nu­
trient salts the original number of bacter ia is  greatly 
increased if allowed to stand for a short time. Fre­
quently twenty-four hours are sufficient to cause the 
water in a pail to turn milky white with the n umber 
of organisms formed in that time. Thus, by sending 
out a dry culture,  similar to a yeast cal<e and no larger 
i n  size, the original number of nitrogen-fixing bacteria 
may be multiplied sufficien t l y  to i noculate at least an 
acre of land. The amount of material thus obtained is 
l imited only by the quantity of the nutrient water SOIlI­
Uon used in increasing the germs. It is evi dent, there­
fore, that the cost of inoculating land is very small .  
T h e  principal cost i s  i n  obtaining the organisms, but 
the methods perfected by the Department of Agricul­
ture now make it  lJossible to produce these at a com­
paratively small cost. Special faci l ities for increas ing 
the culture on a large scale are being provitted. 

The way i n  which this liquid culture may be intro­
duced into the soil varies somewhat with th'e character 
of the seed to be used and the area of the field to be 
treated. With large seed it  is often more convenient 
to s imply soak them in the fluid and then after they 
are sufficiently dry to sow them in the ordinary way. 
In other cases it is frequently more feasible to intro­
duce the l iquid culture d irectly into the soil .  This may 
be done

' 
by spraying, or perhaps a s impler method is 

to mix the culture thoroughly w ith a wagon load of 
earth and then to distribute and harrow this in just 
as a fertil izer would be handled. Inoculations of this 
character have been tried on a l arge scale i n  practical 
field experiments, and the results have been EO satis­
factory that the Department of Agriculture w i l l  prob­
ably soon be able to begin the introduction of cul tures 
into such localities as are now deficient i n  tubercle. 
forming germs. It should be borne in mind that such 
inoculations are usually not necessary in soi l  that is 
a lready producing tubercles. While the introduction 
of fresh organisms will generally considerably increase 
the number of nodules, the effect upon the crop is not 
appreciable, and it is  hard�y worth the expenditure of 
time and labor necessary to mal,e the inoculation. 
Wherever l egumes that fai l to  produce tubercles are 
being grown, however, or in those local ities where the 
soil is so poor that legumes wil l  not grow and because 
of the lack of the proper organisms they cannot mal{e 
a start, every effort should be made to get the bacteria 
into the soil .  

A new use for calcium carbide, for raising and sink­
ing a submarine boat, has been found in Germany. 
The boat is supplied with an ordinary gas generator 
an d a water tank, the upper part of which is con­
nected with the gaR resprYoir of the generator . The 
tank and generator have pipes at the bottom opening 
into thE) �e� water, The upp�r parts have verticl\l 

pipes for the escape of the gas , If the tank and the 
reservoir of the generator are filled with water the 
boat sinks: After the introduction of a carbide 

'
cart­

ridge into the gas generator an immense quantity of 
gas is formed at once, which forces the water through 
the lower pipe into the sea. After opening the cock 
in the connecting pipe, the gas enters the tank and fills 
it by forcing out the water. The boat now rises to the 
surface, remaining there until  the gas is allowed to 
escape from both reserVOirs, which causes them to be 
again filled by sea water. 

AMERI CAN EDUCATION. 

TH�; JlIOSELY COMMISSION I:\' THE 11:\, [,[1<:))  STATES. 

THE London Times's special correspondent with this 
commission, in his third letter, says : 

As our outlook upon American education enlarged, 
one question already alluded to became even more per­
plexing-How far is education the cause of American 
snccess in commercial and industrial l ife ? We have 
tried, as opportunity offered.  to find out what Amer­
icans themselves think of their educational systems, 
and upon this particular point ; but it is  not easy for 
a stranger visiting the United States for the first time 
and for only a few weeks. to ascertain the real views 
of thoughtful men in various positions. They all , no 
doubt, believe in education ; they regard l iberal ex­
penditure of public and private money upon it as in­
evitable and right. So far there is general agreement. 
But when you ask them about res ults, ann about the 
value, say, of secondary or college education as a pre­
paration for commercial  or professional life, opinions 
vary, so far as I have been able to gather as mUCh as 
among ourselves. Those who are concerned in work­
ing the educational machine are naturally opti mistic. 
They point w ith pride to a "mighty fine plant," or "the 
biggest school build ings " in the States . They know 
that good work is being done, and they do not hide its 
l ight under any bushel of self-depreciation. But even 
they sometimes express snrprise that we in England 
should expect to learn much from them. I have h eard 
a professor at an American U niversity, where there 
if> a highly-organ ized system of professorial teach ing 
and post-graduate study after the model of Germany, 
lament the absence of the tutorial system in vogue at 
Oxford and Cambridge. I have heard men deeply in­
terested in American "high school" or secondary in· 
struction express strong opinions of its inferiority to 
our own in the attention paid to the formation of 
character. Nor have I found busi ness men, so tar as 
I have had opportun ities of questioning them, at a l l  
unanimous in  hol ding that education is t h e  cause o t  
t h e  superior aptitude a n d  "s martness" of Americans 
as compared w ith ourselves. One of the heads , of a 
firm of Wall Street stock brokers, whose office arrange­
ments were a revelation of up-to-date methods and ap­
pl iances, and who Imew someth ing of English business 
houses and their staff, told me that it was not, I n  h i s  
opin ion, education that made t h e  difference, EO much 
as environment and national character, the a l ertness 
and resourcefulness derived from the earl y  pioneer 
days of perpetual struggle against wild Indians and 
the forces of nature, together with the inventiveness 
born of necessity. A d istinguished Ameri can bishop 
said in my hearing, and in that of a representative 
gathering of American and Canadian churchmen, 
apropos of the superiority of Americans in business, 
that he bel i eved the cause to be main ly climatic ;  and 
I had previously heard much the same remark from an 
intel l igent American lady well acquainted with edu­
cational matters. " I f  you English l ived in our c l i­
mate," she said,  "instead of in your damp and fogs, 
you wou ld hustle a long, j ust as we do." This, again, 
is not all  the secret ; but there is no doubt something 
i n  it ,  for the intiuence of c l imate upon natio,lal char­
a(ter is notorious. If  the " brave Northeaster." w.h ich,  
as K ingsley tel ls us, "breeds hard Englishmen," is  re­
sponsible for some of the stoutest qualities of our 
race, the exh i larating climate of the New World may 
have someth ing to do with qualities by which it  seems 
to be d istancing us in commerce--and poss ibly with 
its greater keenness i n  taking up the work of educa­
tion. That keenness, it seems to me, is  one of the 
chief lessons that America has to teach us education­
ally ; and another great lesson is  l iberal expenditure 
u pon a matter of first-rate national i mportance. The 
idea that we must "educate our masters" has been 
forced u pon them sooner and more forcibly than upon 
us ; and they are carrying it into practice further, 

perhaps, than we sha l l  find necessary. 
I n  saying this, I have more particularly in mind 

the case of secondary education, in the general diffu­
sion of which we are at present much behindhand. 
In every American city there exist, or are now spring­
ing up, "high schools" magnificently equipped, well 
staffed

'
, and giving an i nstruction frequently, though 

not always or in all subjects, as good as that of our 
best secondary schools at home ; which receive boys 
an d girls of from 14 to 18 ,  after their elementary 
scl),ool course , and carry them on to the college or 
university. The teachers in these schools have a l l  
been properly trained f o r  their work, some o f  them at 
the public charge, in normal schools provided by city 
or s tate. while others are university or college 
graduates who have found in such institutions as 
the Teachers' College attached to Columbia Univer­
sity, New York, opportunity to prepare themselves 
during a college career for their future professi on as 
teachers. They are fairly wel l  paid-not extravagant­
ly, but better th;l;)1 secondary I5Ch'dQl teachers in Eng-
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land at all  except the great boarding schools, in which 
the stipends depend on that most unsatisfactory and 
i rrational mode of remunerating educational work, the 
profits of a boarding house. The principal of a public 
high school in New York, for example, receives, if  a 
man, about £ 1,000 per annum ; if a woman, £ 7 50 or 
£ 800 ; while no assistant teacher begins, so far as I 
can learn, at less than £ 200 or £ 250,  rising according 
to age and experience ; and . as public servants, all 
are in due course entitled to retirement on a pension. 
In Washington, where everyth ing is d irectly admin­
istered by Congress, they are not so well paid. Here, 
and to some extent elsewhere, the scale of teachers' 
salaries appears unduly low ; and, as a matter of fact, 
it is not high enough to attract a sufficient proportion 
of men to the teaching profession, in view of the 
greater possi bi lit ies afforded by business l ife,  to which 
your smart, "hustl ing," American youth naturally 
gravitates. At one normal college for both sexes that 
I visited in New York not a sixth of the students were 
men. At the newest and most up-to-date of the high 
schools at Washington, educating 190 girls and 1 3 5  
boys, the principal i s  a lady, w ith four men a n d  fifteen 
women teachers under her ; and the farther west one 
goes, the greater becomes the proportion of women 
to men teachers . No difficulties of d iscipline, so far 
as I Imow, arise ; though, were there any, we should 
not, perhaps, have seen them or been told of them. 
I tan only speak of what we have seen-classes of 
boys alone, or of mixed boys and girls, from the young­
est in primary schools to the upper grades of high 
schools, kept in apparently perfect order by lady teach­
ers. Whether it be the American boy's greater eager­
ness to learn, or his natural chivalry to women, that 
heeps him from "trying it on" with his lady teacher 
aR a Harrow or Eton boy does with a young master, 
or whether it be that the American lady who becomes 
a school teacher knows something of her business, 
while the newly-fledged pub lic school master i n  Eng­
land knows noth ing of his ,  I cannot say. Facts speal{ 
for themselves ; and another lesson which hoth the 
d iscipline and the teach ing in American schools drive 
home to an Engl ishman is th is-that we must do a 
great deal more t han we have ever yet done for the 
professional training of onr teachers . I n  meth ods of 
teaching, I doubt if  we have milch to learn from them, 
except in the teaching of English, to which the neces­
Rity of perpetual immigration from alien lands com­
pels attention at" every stage of the educational ladder,  
and which in the upper stages is  made the Ilasis o f  
VE'TY thorough training i n  thought and expression.  The 
teachi ng of Latin-though this subject is said to be 
on the increase--is beh ind that of our best public 
school traditions ; while all that we have yet seen of 
the teaching of French and German in the schools is 
no better than Ollr own-equal ly  out of date , without, 
a]Jparently, either any k nowledge of or attempts to 
rFal ize,  the newer systems of modern language teach­
ing as now pursued in Germany. Speaking generally, 
I may say the impression made upon some of us thus 
far is that the best tEach ing in English schools has 
l i ttle or nothing to learn from A meri ca, but that the 
general average of teaching power, owing to the great­
er attention paid to the professional training of teach­
ers, is considerably higher than in  Engl ish secondary 
sehools. But when we look at the diffusion of oppor­
tun ities for a gooll ed ucation within the reach of 
every citizen , at the quality of plant and appliances in 
schools and at the general spirit and "go" of the whole 
educati�nal system, backed as it is  by the good will  
of the people, we must confess that we in England 
sorely need to wake up. 

Side by side with the public h i gh school system of 

America there exist, to a greater extent than might 

at first be supposed ,  private "preparatory" or "fitting" 

schools ,  to which parents of good means ,  who prefer 

it, can send their children on payment of fees-and 
sometimes very high fees. ( A  " preparatory" school ,  
by the way, means here one that prepares hoys for 
col lege, and corresponds to "public" or "grammar" 
school in England,  "public" school s ,  in Ameri can par­
lance, being the publicly supported schools . ) The num­
ber of private schools is apparently on th e increase ; 
and, as an aristocracy of wealth and eC!mparative 
leisure grows and begins in practice, if  not in theory, 
to disregard democratic equal ity, the demand for them 
will probably grow. Many of them are connected 
with religious bodies and include in  their curriculum 
systematic religious teaching, which mal{es them at­
tractive to parents who regret the entire absence of 
religion from the public school system. After the 
revolutionary war,  when privately managed "acade­
mies ,"  as they were called, arose to meet the need 
for secondary instruction, before th e movement for 
public high school s  under the control of state govern­
ments had begun, th e Jesuits founded institutions for 
secondary and higher education, as wel l as conven­
tual schools for girls, and Protestant hodies followed 
suit.  With the growth of public high schools many 

of these older "academies" disappeared ; but some of 

them still remain and prosper. The two "Phillips 

Academies" at Andover and Exeter in Massachusetts , 

founded in the latter years of the eighteenth century, 

are now well-known private schools, not special ly con­

nected with any religious body. Lawrenceville School , 

i n  New Jersey, with 400 boys under something like 

the "house system" of an English boarding school ,  is 

an old foundation revived and re-endowed some 25 

years ago. St. Pau l's School ,  at Concord,  i n  New 

Ham,shire,  w ith 350 boys ; St. Mark's, at Southbor­

ough, in Massachusetts , with 125 boys ; and Shattuck 

Schoo l ,  at J<'ari bault in M i nnesota, with 200 . art> 

"Church " �chools, ctetil) it\�I;V r,onnectect with the Protes-

tant Episcopal Church.  S ituated in country d istricts,  
with chapel,  boarding houses, and other school bui l d­
ings, these schools reca l l  many of the features of h igh­
er grade secondary boarding schools in England.  Like 
these, they are  for  people who can afford to pay wel l ,  
the terms averaging a s  much a s  £ 120  a year, or even 
more ; but some of them, l ike our publIC schools, offer 
scholarships to meet the school fees. Sti l i  more select 
and expensive is a younger institution at Groton in 
Massachusetts, with line bUi ldings and costly appli­
ances, the charges at which, as in our own Eton and 
Harrow, are prohibitive to any but wealthy parents_ 
This school has only been in existence for 20 years. 
Its success, which probably w i l l  lead to other founda­
tions_ of the same kind,

' 
is an incident of that growth, 

in the midst of the American democracy, of a. ' aristoc­
racy of wealth to which I have before allude6.. Some 
upholders of democratic equal ity shake their heads 
over the new development in education, and would 
have the public schools sufficient for true Americans 
of whatever position in l ife. But in tnis new country 
there is room for every educational experiment ; and, if 
I were an American, 1 should look hopefully upon 
these private "fitting" schools. I should look to 
them, rather than to the public high schools, to remove 
whatever truth there may be in the saying of ( I  think ) 
Mr.  Lowell 's ,  that the Ame ricans are "the most com­
mon-schooled and the l east cultivated people in the 
world. "  Not the least educated for the practical pur­
poses of life ; owing to the excellent proviSion of free 
public educatiori ,  the average American lad is probably 
better equipped than the young Englishman. 

The public, secondary, or  "high" schools  in America 
are free to a l l ; for the theory of American citizensh ip, 
that everyone without distinction of party or sex is  
entitled at the hands of the state to an equal  chance in  
life logically implies free ed ucation from the bot.tom 
to the top. In every State of the Union education is 
provided free up to the a ge of 1 g ;  in some it  i s  car­
r ied sti l l  further-in State universities. The resu l t  is 
that, of those who are a b l e  to a l l ow their  children to 
continue at school above the age of ] 4, not a few are 
persons who arc able and who, according to English 
views, ought to pay for their  ch i l d ren's ed ncation.  
After visiting th e high school at Wash ington , to whieh 
I have already al luded,  I fonnd that many of the par­
ent.s of  the boys and girls there receiving th eir ed uca­
tion absolut.ely free were clerks and othH governmen t 
employes with incomes varying from £ 300  to J.: 700 a 
year-people of moderate fixed incomes, to whom the 
education of their c h i ldren is in  England often a heavy 
burden, but who with us wou ld  disdain to sue in 

tt,Tma paupeTis for the state t o  l i ft that burden alto­
gether from their shoulder;;. Here we have one of the 
cases in which, as President Roosevelt trnly reminded 
us, the itlstitutions of one country cannot be trans­
ferred to another, Our aim, in the reforms which we 
trust are coming at the hands of our new local authori­
t ies , should be to place w ithin the reach of a l l  who 
desire it., in towns and as far as possible in coun lry 
d Istricts, good sound secondary education at moderate 
charges, at the same time provi ding by a jud iciousl y 
orgalllzed system of scholarships a " capacity-catching" 
machine that shall enable all who are fit to rise from 
lower stages to find the means of obtaining higher 
education and so doing the best for themsel.ves in life. 
A country in which ,  through the s l ow march of cen­
turies, soci ety has become more or less crystallized 
into horizontal strata with a distinctly marked social  
classilication is very different from one in which all  
are in theory stil l  equa l  i n  rights , i n  capacities, and in 
opportun ities. America stan ds comm itted to both the 
theory and the practice of free education of the best 
type accessible to a l l .  We may wel l imitate a l l  th e 
accessib i l i t y  antI some of the qual ity of Ameri can edu­
cation ; but we neerl neither i m itate no r envy the envi­
ronment wh ich has made the offer of free education to 
every ('itizen , whatever his position in the only soc i a l  
h i erarchy known there, t h e  hierarchy of wealth, a logh 
ca l necessity. 

THE LANDOLPHIA OF FRENCH CONGO YIELDING 
CAOUTCHOUC.* 

Ix the interior of Africa, on the table lands,  where 
woodland has been cl eared off by fires, Landolphia 
are found.  of a very different type from the cl imbing 
pl ants of 

'
the forest. Their roots are freely developed 

underground, but the stalks aboveground ,  periodically 
burned off, produce an annual or  biennial plant. It 
remains dwarfed, often herbaceous, and as i t  has no 
need of cl inging to trees, it is  not provi ded w ith 
tendrils.  

These creeping herbaceous plants furnish caoutchouc 
from their roots, which fact has been discussed very 
much lately, without knowledge of their botanic origin . 

On the table lands , in the neighborhood of Brazza­
ville we have observed three species of these plants 
belo�ging to the family of the Landolphia. 

The most commonly met with is the Carpodin1ls lan­

ceo latus ( K. Schum ) , the herbaceous stalks of which,  
having a length of from 1 5  to 40 centimeters , cover all  
the dry table lands around Stanley Pool. 

This species is ·  mi ngled with low grasses, belonging 
mostly- to the genus Andropogonia. The Smi lax Kraus­

siana, and a large asparagus with rough shoots , are 
frequently found in these places. The PteTis aquilen a 

also abounds here. In smaller quantity are the two 
Landolphia which will be described hereafter.  All  
these plants have vigorous root-stalks, whi ch penetrate 

* I<'rom the J<'rcncit of All!;. Clwvalier, Paper pref.en\ed to th(� ACilllemie 
(k� K(�lpncc�, 

the ground deeply, At the end of the (Iry season, the 
portions of these plants above ground are usua l l y  
burned o ff ,  and . even t h e  seeds are often destroyed.  
Many of the plants ( particularly the Landolphia ) bear, 
at. the extremity of a very slender stalk, one or two 
heavy fruits , which at maturity bend the stalk until  
it  touches the ground . At the time of the fires the 
ashes of grasses and the remnarits of plants cover the 
fruits,  forming a protection from burning. The seetls 
thus buried are in excel lent cond ition for germinating. 

The CaTpodinus lanceo latns ( K. Schum ) has alreatly 
been partl y d escribed .  The young shoots are of a 
beautiful bluish green ; the flowers growing at the end 
of a stem , from one to six in number, are wh ite and 
blossom in July. The fruit ripens in August or Sep­
tember. I t  is yellow , having the si ze and form of a 
large lemon. mammilated on top, occasional ly almost 
spherical. The exocarp i s  sometimes smooth , but 
oftener covered with excrescences ; these seeds ,  l Ium­
bering from five to seven , are surrounded with an 
esculent pulp. Besides the usual type, we have ob­
served the two following varieties : 

VaT. angustito lia vaT. nov .-The ful l-grown leaves 
are flat, from 7 to 10  centimeters long, and from 8 to 
] 0 mil li meters wide, decurrent at the base and point  fHI 
at the opposite end, eight or  nine t. i mes as long as they 
are wide ; the plant is mingled w i th the type found at 
Brazzaville.  

VaT. latito lia vaT. nov.-The fu l l -grown leaves are 
lanceolated, from 9 to 1 2  centimeters long, and from 
2 to 3 centimeters wide,  four ti mes as l ong as wide ; 
this variety is also mingled with the typical plant of 
Brazzaville.  

It is a mistake to regard the Carp or/in llS lan ceo latlls 
( K. Schum ) as a caoutchonc plant. The sap of its 

roots and branches yields  on coagulation only resin .  
The creeping plant yielding caoutchouc most abund­
a n tly is the Lando lphia Tho l1oni. described by A. 
Dewevre in  1 8 9 5 .  I t has  been named l ater C l i t anrlTa 

graci lis. We pointed out this s pecies in 1 !J01  as a 
caontchouc plant. 

The Lan r/o7phia. Tho71on i is  a small sh rub wi t h many 
branches ; i t  is  from 1 5  to 3 0  centi meters i n  height,  
and without ten d r i l s .  

T h e  l eaves have a foot-stalk .  a r e  smal l ,  lan ceol aterl ,  
from 3 0  t o  6 5  mill imet.ers l o n g  a m l  from 8 t. o  Hi mil l i ­
meters wide , rough o n  th e upper side a n d  sm ooth 
l 1n derneath . The blossoms , few in number,  are wh ite 
and grow in clusters of from two t.o ten . The fru i t  
iR  almost spherical a t  matu rity, 5 cen t i m eters i n  
d iameter , a n d  someti mes covered with smal l ,  fl at,  cork­
l ike spots, due to the acti on of the fi res. The seeds 
are surrounded with  a sweet escu l ent pulp.  

The branches aboveground d o  not. cont.ain caout­
chouc i n  their l atex, but the o ld  roots und erground 
yield it in abundance. Th ese roots grow t.o a length 
of from 6 to ] 0 meters,  running hori zont.al ly ,  and at 
ef'rtain distances throwing up stall,s aboveground.  
The di ameter of the roots varies from 4 to 1 0  m i l l i ­
m et.ers. T h e  s a p  is  in t h e  bark , coagu l ating after desi c­
eati on ,  yiel d i ng excel lent caoutchouc,  which so far has 
n ot been turned to account. This  plant is found i n  
such quantity that in some places the roots f o r m  i n  
t h e  ground an inextricable network. 'Ve have gath­
ered as much as f011r ki logrammes of fresh roots from a 
space of six square meters, and a part of the roots 
",cre broken off and s t i l l  remained buried. The plant 
constitutes a latent wealth in all  those portions of 
Congo where it  exists. 

The third species also yields caoutchouc. M .  
Schlechter, w h o  first discovered it , h a s  named it Lan­
do lphia hnmilis R. Sch lechter nom. nud.  

The horizontal underground root-stalks ,  huried to a 
d epth of from 1 5  to 20 mil l imeters , at certain  (l istances 
throw up shoots aboveground, whi ch are short anrl 
slender, growi ng from 0 .30  to 0 .50  meter in height, 
g)'"ayish , marke!l with numerous lenticels, nearly al­
ways without. tendri ls ,  and downy at the base. Thp 
l eaves have a foot-stalk,  are leathery and lanceolated, 
blunt at the end ,  from 8 to 1 0  meters long, and from 
4 to 5.5 centimeters wide ; with a foot-stall" wh ich 
measures from 4 to 6 millimeters, covered with sh ort 
down, especially on th e upper side. The flowers bloom 
i n  clusters from five to thirty in number, havi ng a 
tube corol la, five mil l imeters long, yel l owish white , 
and swel l i n g  toward the middle .  'Th e  r ipe f ru i t  iR of 
orange color,  occurring s ingly or in groups of two or 
three, al moRt spherical , having a longitu dinal dia meter 
of from 4 to 5 centimeters. The fruit i s  tapering, an!l 
contains from four to five seeds with in an esculent, 
sngary pulp .  This plant is very common at. Braz7,a­
vi l le  on the cleared tabl e land. A plant of the group 
Eul�ndolphia,  simi lar to D.  HeurZelotii and h o waTien­

sis. belongs undoubtedly to this species. 
It  is  possible to confound with the L .  owaTiensis 

th e  following variety : L .  h1lmilis Schlech teT var. u m­
brosa var nov. ,  with stalks rising to 3 meters i n  
height, a n d  having tendrils a n d  l arge l anceolate!1 
l eaves which on an average are 13  centi meters 10llg 
and 6 

'
centimeters wide ( attaining occas ionally a heigh t 

of 17 centimeters and a width of 1 7  centimeters ) ,  very 
leathery, and of dark green color when fully grown . 
The flowers of some grow in clusters , while others are 
cirriform. The fruit resembles that of L .  o wariensis, 

but is smaller. At Bra7,zaville it  i s  commonly found 
i n  shady places and in the clearing of forests . 

The Lando lphia humilis and its varieties do not 
contain caoutchouc in the aerial  parts, but i n  their 
roots, although in smallel quantity than the L. 
T h o l loni.  

We propose to rl etermine the industrial value of 

these plant.s , 
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A NEW GRADING AND DITCHING MACHINE. 

MUCH has been said and written on the subject of 
the American supremacy in the railroad field, and 
ela borate arguments, backed up by statistics , have been 
brought forth to prove the statement that the United 
States has made most rapid strides in  the extension 
and improvement of its railroad methods. In this con­
nection it is interesting to note that while various 

improvement over the old method of tightening by a 
lever, as it is absolutely unlimited in its scope. I n  
fact, t h e  makers claim that t h e  only limit which this 
belt tightener has is the strength of the belt itself. 
Those who have operated elevating graders in wet, slip­
pE,ry soil ,  particularly when loading wagons, are fully 
aware of the difficulties which have been met in a t­
tempting to I{eep the belt tight, as it has invariably 

VIEW SHO WING '.rHE DIGG ING DEVWES. 

causes have been assigned for the extent of our rai l­
n.a d ·  systems, little attention has been paid to the con· 
dit ions which have made it possibl e to accomplish in 
this country, in a comparatively short time, projects 
which in other countries would be the work of years, 
for the reason that American railroad contractors have 
em ployed labor-saving machinery, where some of the 
o lder countries have stuck to the obsolete hand 
methods. 

Of all the labor economizers which h ave a place in a 
railroad contractor's outfit, probably the simplest and 
most efficient is the elevating grader. I t  will therefore 
be interesting to railroad builders to learn that an 
improved elevating grader has been put on the market 
by the National Drill and Manufacturing Company, of 
Ch icago, I I I . ,  who claim that their new machine pos­
se�ses certain features which overcome many of the 
d l fficulties encountered in the operation of machinery 
of th is class. 

bren the case that the belt would slip more or less as 
soon as the rollers are wet. 

This i l lustration also shows the construction of the 
eltvator. It will be observed that no truss rods are 
rpquired underneath it, and therefore there is nothing 
to catch on the wagons, which are ' driven under the 
elevator when the machine is used as a wagon loader, 
thp outer end of the elevator being provided with 
rollers which act as a guard for the chain, and prevent 
it from catching on the edge of the wagon box. 

The third figure shows the method of adjusting the 
plow, so that it can throw a furrow on the carrier, no 
matter what the conditions of the soi l may be. It  is 
a well-known fact that frequently it  is necessary to 
cha nge the tilt of the plow, so that the mol dboard will  

tained. A second reference to the illustration affords 
a good example of this point. It  will be observed that 
the elevator is carried above a yoke, which forms a 
continuous tie underneath the elevator and prevents 
any sagging of the frame. There are a number of other 
features in this machine, which are interesbng to those 
en gaged in railroad or electric traction line construc­
tion, about which the manufacturers will be very will­
ing to give. information. 

AQUATIC PRODUCTS I N  ARTS AND I NDUSTRIES.  

By CHARLES H. STEVEN SON. 

THE diversity and magn itude of the industries based 
on the uti lization and manufacture of aquatic products 
are not fully appreciated. In a previous publication 
of this Commission * the great variety of fishery prod­
ucts used for food and their methods of preparation 
were discussed. In  add ition to the numerous items 
of food articles, the materials employed in the arts and 
ind ustries compare favorably in variety and interest 
w ith similar products of the land. These may be 
roughly separated into five classes, viz. ,  ( 1 )  oils, fats, 
and waxes ; ( 2 ) fertil izers from aquatic products ; ( 3 )  
skins of aquatic animals and their products of furs 
and leathers ; ( 4 )  the hard substances, as shells, scales, 
bones, ivories, etc. ,  and ( 5 ) miscellaneous articles not 
properly classed with any of the foregOing, as glue, isin­
glass, seaweeds, sponges, maTine salt, etc. The total 
value of the annual product of these throughout the 
world rough ly approximates $ 45,OOO,OUO in the cond ition 
in which they are first placed on the market, of which 
the United States contributes $11 ,000,000. 

Some of the most extensive fisheries of the world 
have been prosecuted almost wholly for the purpose of 
su pplying the oil  markets. Whale oils were the first 
of all oils-animal or mineral-to achieve commercial 
importance, and for fully a century the whale fishery 

. ranked as one of the principal industries of America. 
Indeed it was of far greater relative value in the indus­
trial wealth of the country than the petroleum indus· 
tries are at the present time. The seal fisheries of 
Newfoundland, Norway, and other northern countries. 
which rank among the most daring and venturesome 
of marine enterprises . are dependent for their prosper· 
ity on the oil obtained from the thick blubber und er· 
lying the skins of the animals. The t'1king of men­
haden on the Atlantic coast of the United States for 
conversion into oil and fertil izer gives employment to 

Those who are familiar with elevating graders in 
general, are aware that heretofore the entire draft of 
'the plow has been brought either di rectly or indirectly 
outo the machine. This, of course, has been a draw· 
back to its successful operation in many classes of soil ,  
and has necessitated the expenditure of a great deal 
more power than should really be required to move the 
amount of earth handled. The new device employect 
on the National elevating grader overcomes this dif­
.fieulty. It will be observed that the draft of the plow 
itself is carried direct on the evener, being transmitted 
by a heavy draft chain which passes the kingbolt and 
is hooked to plow standard. Reference to the il lustra­
tion shows that this chain is intercepted in front of thE) 
elevator by a spreader bar, which can be raised or 
lowered as the conditions require, thus regulating the 
angle of the pitch which is assumed by the plow point. 
This is an important feature, particularly when plow­
ing in hard ground, and it must be borne in mind that 
after a plow is gaged to the required pitch, it is not 
necessary to give it any further attention, as the 
spreader beam holds it in position permanently. 

SIDE VIEW OF THE MACHINE, SHOWING BHL'l'. 

A new device is also used for adjusting the elevator, . 
namely, a turnbuckle brace running from the side of 
the elevator hanger to the elevator itself. This is a 
valuable feature when it is necessary to straighten a 
belt which has stretched unevenly and is running 
crooked. 

seour. This has been done formerly by a complicated 
sch eme involving a number of castings and bolts, which 
m ust be first loosened and the castings then adjusted 
m ore or less by guess until the proper pitch is found . 
It is possible in this machine to tilt th e plow at the 
wil l  of the operator without requiring him tc leave his 
position on the platform. This is accomplished by 
m eans of a hand lever on the extreme right, working 
in conjunction with a slide underneath the machine, 
an d the tilting upright riveted to the rear end of the 
plow beam. I t  is therefore possible to adjust the plow 

!tEAR VIEW OF 'l' HE MACHINE. 

A N EW GRADING AND DITC H I NG MACHINE. 

One of our illustrations shows the rear view of ele­
vating grader. and the hand wheels and levers for con­
trolling and regulating the machine in  operation . The 
center hand wheel is employed for spooling up the two 
lines of chain that tighten the belt. This is a decided 

to a fractional part of an inch, and lock it in any posi· 
tion which seems most effective. 

The general frame of the machine is built of heavy 

timbers , reinforced wherever required by steel rods 

and trusses, SQ that strength and durability are ob-

thousands of men and to several million dollars of 
capital. And in the various cod fisheries of the world 
the rendering of the l ivers into oil for medicinal as 
well  as for technical uses is a source of great profit. 
I n  addition to these extensive industries there are 
numerous minor fisheries supported entirely, or to a 
large extent, by the oil  markets. 

From all varieties of aquatic oils may be separated, 
at a low temperature, a solid fat or grease known as 

'' 'foots'' or "stearin," somewhat s imilar to the tallow 
o btained from sheep and oxen . This is obtained in 
the process of refining the oils, and the yield ranges 

from 3 to 20 per cent of the bulk of the crude oil. It is 

sold at a few cents per pound, and is used as a substi­

tute for tallow from sheep and oxen in slzmg yarns, 

as emollient in leather-dressing, and for various other 

technical purposes. 
Bleaching the various marine oils produces a semi­

solid fat known as "sperm soap," "whale soap," "men­
haden soap," etc. ,  according to the variety of oil 
treated. This material is  used in  smearing sheep, wash­

ing fruit trees, soap-manufacture, etc. 
I n  the process of refining sperm oil, instead of the 

foots, the wax-like spermaceti is obtained, the quantity 
yielded approximating 11 per cent in  weight of the 
crude sperm oil. Spermaceti is  used prinCipal ly in 
candle making, as an ointment for medicinal pur­
poses, for producing a polish on l inen in laundering, 
and for self-lubricating cartridges. 

Another wax-like substance peculiar to the sperm 
whale is ambergriS, an extremely valuable substance 
found at rare intervals, but sometimes in compara­
tively large quantities within the intestines of that 
animal, and also afioat on the sea or cast up on the 
shores. A Single whale has yielded $50,000 worth of 
this material, and several instances are reported in 
which $ 20,000 worth has been obtained from one ceta­
cean. AmbergriS was formerly used afl an incense, in 
cookery, as a medicine, and as a [lbt·t 1'1 me. I ts prin­
cipal use at present is in the preparation of fine per­
fumes. 

* The Preservation of ]'i�hery Products for ]'ood. Bulletin U. S. Fish 
Commission, 1898. 
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The principal aquatic products used for fertilizer are 
seaweeds, shells of mollusks and crustaceans, non­
edi ble species of fish, especially the menhaden, and 
waste parts of edible species. At present the quantity 
of this fertilizer produced annually in the United 
States alone approximates 420,000 tons, worth $2 ,120,-
000. This is capable of very great increase, especially 
in the quantity of seaweeds and waste fish employed. 

Dou btless 50 per cent of the world's stock of furs is 
obtained from aquatic animals. Formerly this percent­
age was greater, but it is reduced by the decrease in 
product of beaver, fur-seal, otter, and sea-otter, and the 
large increase in quantity of certain land fur-bearers. 
Fully 75 per cent of all the furs produced in the United 
States are yielded by aquatic animals, principally the 
fur-seal,  mink, muskrat, beaver, otter, and sea-otter. 
'fhe value of the annual output of these in the United 
States approximates $ 2,500,000 in the raw or undressed 
state. 

Leather is made from the skins of practically all 
the aquatic mammals and of most of the species of fish, 
but these usually rank among novelty or fancy leathers. 
Seal leather is produced in large quantities, the value 
of the annual prod uct averaging $1,500,000. 

The hide of the beluga, or wh ite whale, is one of the 
best of all skins for leather purposes, on account of 
its durability, strength, and pliability. It is sold as 
porpoise leather, and probably $ 200,000 worth of tanned 
hides are marketed ann ually. All igator skins are also 

SECTION S  S H O Wi N G  THE POSI'l'ION OF' 'l' H E  
R M BA RK ATIO:-l BY T H E  STE R N  AND 

The yield of whalebone in the United States fisheries 
is  less than 5 per cent as much as it was fifty years ago, 
but the reduced yield has been largely counterbalanced 
by the increase in value per pound. The product in the 
American fisheries now approximates 1 20,000 pounds 
each year, worth $500,000, and about $ 1 5 0,000 worth is 
obtained in all other parts of the world. At the present 
market price the total value of whalebone secured in 
the United States fisheries s ince 1850  is not far from 
$ 200,000,000. 

Comparatively little tortoise shell is produced in this 
country, the annual yield approximating $ 1 2,000 in 
value. The West Indies, South America, Africa, East 
Indies, Pacific islands, etc. , supply probably $ 500,000 
worth each year, much of which is manufactured in 
the United States. 

Little economic use is made of fish scales, except in 
the production of artificial pearls and other ornamental . 
objects. Unique and attractive artificial flowers are 
made from the scales of sheepshead, tarpon, drum fish, 
channel bass, etc. 

Cuttlebone and coral are not produced in the United 
States, but large quantities are imported into this 
country. 

The yield of ivory in the form of walrus tusks, 
sperm whale teeth, etc. , is small at present, amounting 
to less than $ 25,000 annually. 

The principal industrial use for bones of aquatic 
animals is for conversion into fertilizer. Several va-

cod and other species, but it has not yet been exten­
!:lively manufactured. 

The preparation of oils and .fertilizers, to which the 
present report is de,"oted, is intimately associated, espe­
cially in the case of the menhaden industry. The tis· 
sues remaining after the extraction of oil from herring 
and other waste fish, from the blubber of seals, por­
poise, and the like, from the l ivers of cod and related 
species, the livers of sharks,  from the waste parts of 
fish in d.ressing, etc., are commonly prepared for fer­
tilizing purposes, and the preparation of the two mate­
rials is usually carried on in the same 'factory and in 
some instances by the same workmen. For this reason 
it appears desirable to combine in one paper the ac­
count of the preparation of oils and fertilizers from 
aquatic products. This paper, however, is divided into 
two parts, one relating to the preparation, characteris­
tics, and uses of fish oils, fats, and waxes, and the other 
to the util ization of aq uatic products as fertilizers.­
United States Fish Commission Report. 

A CROSS-CHANNEL SYSTEM OF TRAIN-FERRY­
BOATS.  

ACCORDING to the I l lustrated London News, a system 
of cross-channel train-ferryboats has been proposed by 
the Intercontinental Railway Company. The trains are 
to be run on board a steamer, by which they will be 
bod i ly  conveyed across the channel. The accompany-

TRAINS ON BOA RD, A N D  'l' Hll: M ET H O D  (j �' 
DJSElI:IBARKATION BY T H E  BOW. 

'l' H R  METHOD OF DEPRESSING AND RAISIN G 'l'HE PLATFORM TO RUN T H E  '.rRAINS ABOA RD THE VESSEL, 

A P ROPOSED SY STEM Ol!' CROSS-CHANNEL TRAIN FERRY B O ATS, 

obtained in large quantities, and owing to the peculiar­
ity of their markings, are used entirely as fancy 
leather. Tanned walrus h ides, especially the thick 
ones, are in great demand for polishing wheels and 
other mechanical purposes, and about $ 100,000 worth 
are sold annually. Among the aquatic skins used to 
a less extent for leather purposes may be mentioned 
sea-lion, porpoise, sea-elephant, and a very large variety 
of fish skins, especially those of sharks. 

Of the hard substances existing in the form of 
shells, bones, scales, etc. ,  shells are by far the most 
important. Nearly, if not quite, 1 ,000,000 tons are se­
cured annually in the United States, consisting princi­
pally of the shells of oysters, clams, river mussels, and 
a very much smal ler quantity of other varieties. A 
fair valuation of these at the places of consumption 
would dou btless amount to $1,500,000 ; to this should 
be added about $600,000 as the value of pearls secured 
during the last year in the Mississippi Valley and else­
where. 

The val ue of the shells secured ·outside of the 
United States, principally mother-of-pearl shells, 
amounts to $5 ,000,000 or $ 6 ,000,000 ann ually, .and the 
pearls secured sel l for nearly an equal amount. Pearls 
are not obtained in the seas in such large quantities as 
formerly, but their value is greatly increased. The 
manufacture of mother-of-pearl and sweet-�ater shell 
in the form of buttons, buckles, knife handles, pistol 
stocks, etc., gives employment to nearly 10,000 persons 
in th is country and to probably three times that num­
ber in Europe and elsewhere, 

rieties of curious bones are used for ornamentation, 
but their aggregate value is inconsiderable. 

The sponge output of Florida approxi mates $500,000 
annually, and the value of the product throughout the 
world is probably not far from $5,000,000. 

The uses of seaweeds are numerous. They furnish 
thousands of tons of fertilizer, many nutritious foods, 
and a variety of chemicals, especially iodine and bro­
mine. Other uses are in sizing fabrics, as a mordant 
in dyeing, in  refining beer, in making paper, fishing 
lines, ropes, for stuffing upholstery, packing porcelain, 
etc. The J apanese have been especially adept in dis­
covering uses for seaweeds. 

Glue manufacture provides an outlet for the profit­
able use of much waste in dressing dried codfish. This 
material was formerly discarded as useless, but now 
tens of thousands of dollars worth of choicest glue for 
postage stamps, cpurt plaster, adhesive paper, labels, 
envelopes, for mechanical purposes, and for sizing ot 
straw goods and textile fabrics, and likewise office and 
domestic mucilage are manufactured from fish skins. 
The product is very much stronger and more durable 
than glue made from the skins of mammals. 

Isinglass made frem the sounds or swim ming blad­
ders of sturgeon, hake. cod, squeteague, etc., is used 
for clarifying fermented l iquors, the cellular construc­
tion forming a sort of net which carries down floating 
particles. However, the use of this material has been 
much reduced, owing to the numerous substitutes ob­
tained from domestic animals. 

Commercial albumen may be made from the eggs of 

ing illustration shows the method of raising and low­
ering the platform in order to run the trains aboard 
the vessel .  The platform at the harbor can be raised 
or lowered by pu lleys, to adjust the rails to the height 
required by the tide. The small picture gives a gen­
eral view of the proposed ferry steamer. 

.---------

WHAT TO DO WITH MOLDER'S SAND. 

THE characteristics of a sand well suited to the iron 
molder'S hand should be flex i bi l ity, permeability, and 
freedom from fusible substances. 

By flexi bil ity we mean that it should possess the 
proper.ty of lending itself without reSistance to the 
pressure put upon it from any direction and, when 
once formed to suit th e requirements, retain its shave 
even after the moisture has been driven 01I, in spite of 
sl ight jars or contacts. A Iland, the particles of which 
are rough and pointed, having a sharp, gritty feel, will  
best answer these demands. 

In the molding, the projections of one grain will  
grip into the depressions of another and hold it. A 
l itt le clay and water added to such sand will increase 
its flexibility to a marked degree. 

The clay supplies the adhesive property and the 
water constitutes the lubricant. Where suitable nat­
ural sand cannot be had within convenient reach, an 
inferior quality may, by the addition of a s mooth clay 
and a good grinding up, be made very suita.bte. Sand 
free from all clay becomes flexible when mOistened, 
but does not retain its molded shape so well. Too 
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,uuch water Illusl, of course, Hot lJe adrled ; for iu­
stance, the sand should not be moist enough to stich. 
to the hand, yet when it is pressed into a ball it  
should be so firm that it is possible to pick off a pinch 
at a time w ithout the whole fa bric fal ling apart or 
flattening out by its own weight . 

Permeabil ity is required of the sand to permit the 
free passage of the gases and steam which a re gener­
ated as soon as the molten metal is poured into the 
mold. These gases must be expelled through the 
form-walls ; if they do not find exit that way they are 
likely to cause bl isters, air holes or pockings on the 
surface of the casting, or if  they penetrate the flowing 
l lquid,  force it out. Permeabi lity depends upon the 
size of the grains and it is much better the nearer the 
particles are of a uniform measure. Dustlike parts 
stop up the pores, as does also the clay. Stil l  the per·· 
meabi lity must not be so free that the metal itself may 
find its way into the pores. 

In this respect the quality of the sand used depends 
much upon the nature of the casting to be made ; ma­
chine work-rough casting, as it  is called-may be 
done with much coarser sand than art casting. 

The presence of substances that fuse at the tempera­
ture of molten iron is deleterious because they talw 
hold of the sand and with it for m  glass-fluxes. These 
rob the form-walls of their porOSity, burn on the sur­
face of the casting and make its smoothing difficult. 

All  molding sands possess this in convenient charac­
teristic to a greater or less degree. I t  is more apparent 
as the melting temperature of tll e metal rises, and tlle 
longer the mold is su bjected to the intense heat. Ef­
fort has been made to overcome th is lJy mixing with 
the sand ground hard-coal, which contains l ittle ash, 
but much gas. This powder gets between the ind ivid­
ual grains of sand and when touched by ·the molten 
iron generates gas, forms into coke and, by holding 
the grains apart, retains the porosity of the whole. 
Experience alone governs the quantity of coal dust to 
be added ; much depends upon the qualities of the sand . 
tlle amount of clay in the mixture, the size of the cast­
ing, and the volume of san d in use. 

The burning of the glass fluxes on the casting may 
in a measure be hindered by covering the surface of 
tlle mold with an infusible substance, at least fusible 
at a much higher temperature than it will meet when 
in contact with the l iquid iron. 

Graphite, charcoal, an d coke reduced to powder have 
been fou nd servi ceable for this purpose. After dusting 
out the mold with one or the other of these powders 
the surface may be smoothed with the proper tool ,  to 
be sure that the powder wi l l  stick. Graphite powder 
is. by far the best for smooth castings, but it does not 
remain in position so well as the others ; to secure this 
it  must be mixed with charcoal dust, whose needle-l ike 
particles pdnetr ate the face of the mold and stay there, 
thus pro viding· the ;'lpherical molecules of graphite a 
su bstantial ho�d ing ground. 

Charcoal ground wet is best for this purpose. Sand 
once u sed loses much of its flexibil ity. The excessive 
heat cracks off the points and the clay is burned by it ; 
it is said to become lean . This l oss is depen dent upon 
the kind of sand. For reasons of economy, h owever, 
the sand is used over and over again ,  but must be 
reinvigorated by grin ding and the addition of new 
sand .  A machine is best adapted for mixing the sand 
and the coal dust. A prime molding sand for use in 
moist molds is made by mixing 2 volumes of fat 
( clayey, loamy ) sand with 1 volume of sand already 
I1sed and % volume of groun d hard coal .-Translation 
from Erfahrungen und Erfindungen. 

THE NAPHTHA INDUSTRY OF BAKU. 

THE aggregate production of naphtha during the 
year 1902 in  the Baku di strict amounted to 637 ,000,000 
poods ( 62 poods = 1 ton ) . The following 'table shows 
the production of the previous years : 

1900.  1901.  1902 .  
Poods. Poods. Poods. 

From spouting wells . 67 ,800,000 1 0 1 ,400,000 94,700,000 
Pumped . . . . . . . . . . . . 532,900, 000 573, 200,000 542 ,300,000 

600,700,000 674,600,000 637,000,000 

The considerable decrease for last year occurs prin­
cipal ly in the pumped naphtha, and more especially 
in the Balachany and Bibi-Eihat oil  fields. The springs 
of the oldest and largest worked oil fields at Balachany 
yield less and less every year, and the great depth of 
the bore-holes entails additional cost. At Bibi-Eihat 
the cause of the decrease is  mostly to be looked for 
in the high government fees on the naphtha sites . 
The decrease in the output at Seabuntschi , through the 
failing of spouting wells, is counterbalanced by a 
corresponding increase in the output of spouting wells 
at Romany. Also in the installation of new bore­
holes there is a distinct retrogression , which will ap­
pear from the following table ( for the first eleven 
months of each year ) : 

New Bore-holes. 1901 .  1902 .  
Commenced . . . . . . . . . . . . . . 265 158 
Completed . . . . . . . . . . . . . . . . 335 224 
In state of boring . . . . . . . . . 843 540 
Older bore·holes deepened . . 300 230 

Compared with this d ecrease in boring, the decrease 
of only 5.6 per cent in �he output must be looked upon 
as very favorable. The export from Baku was very 
c0nsiderable, th e excessive supply of liquid fuel causing 
some trouble at the distributing centers on the Volga. 
At regards quantity. the Nobel Company stil l  heads 
the list with 78,100,000 poods, which is not much less 
than the previous year, while two or three other firms 
show a very material decrease compared with 1901. 

I<.: LECTRICAL N OTES. 
Many ancient and historic buildings are now losing 

some of their antiquity by the i ntroduction of the 
electric light, whose subtle encroachments apparently 
no hand can stay. Among the latest to succumb to 
the anachronistic illumination of electricity is no less 
a venerable pile than St. Peter's at Rome. The in­
stallation has recently been completed. Current is 
supplied at 2,000 volts alternating, and is reduced to 
a lower voltage by transformers situated in a chamber 
on the level of the main cornice round the dome. The 
interior lighting consists of 628 incandescent lamps of 
2 5  c. p. ,  and a large number of others of 10 c. p. 
The total illumination at present is 14,000 c .  p. The 
in stallation, however, is capable of being increased to 
a maximum of 80,000 c .  p. An interesting feature of 
the work is that the high-frequency mains are two 
miles in length, while the copper wire used in the 
bu ilding itself extends to a total length of 15 miles. 

Dr. Dawson Turner recently lectured before the 
Royal Scottish Society of Arts on the risks attending 
the use of radium in medical science. For instance, 
radium emanations for ..:onsumptives have been sug­
gested, but Dr. Turner strongly warns patients not to 
attempt ·such a remedy w ithout previous medical sanc­
tion. The human tissues are very susceptible to ra­
dium rays. It  is unsafe to carry radium about in 
one's pocket. Several cases are on record of inflamma­
tion and ulceration of the skin following such a pro­
cedure .. Even the carrying of it in a glass tube from 
one patient to another may set up inflammation simi­
lar to that induced by an improper use of the Rontgen 
rays. Any ulcer formed by it may last for weeks or 
months.  The chief physiological effects of radium so 
far as at present investigl;lted Cdn be arranged in three 
groups : ( 1 )  Effects on the skin, producing inflamma­
tions and ulcers ; ( 2 ) effects on the nervous system, 
producing paralYSis and death ; ( 3 )  luminous effects 
produced in the partially blind. 

It is quite apparent that if wireless telegraphy is  
practically operative at all ,  it should be feasible to 
apply it as a means of communicat ing to and . from 
moving trains.  Hence we hear of various inventors 
who are assiduously applying themselves to accomplish 
this result, seemingly without asking whether, if their 
efforts should be successful ,  there would be any de­
mand for such a system of inter-communication. It 
is not novel to accomplish such a result. It  was done 
long ago by Phelps, Edison and others by induction 
telegraph methods in a very simple and successful 
manner, but there was no demand for it ; and it is, 
therefore, not l ikely that a system not nearly so sim­
ple, economical, or, it  may be assumed, reliable, w i l l  
create such a demand. Another somewhat unneces­
sary proposed employment of wireless telegraphy has 
recently been proposed and tested, namelY, for auto­
matic fire alarm telegraph purposes. For this work 
nothing cou l d  wel l be more simple, rel iable and prac­
tical than the ordinary wire circuit connecting the 
building to be protected with firemen's headquarters. 
Such an alarm system, to be of any practical utility, 
must give automatic evidence of some kind when de­
fects of any sort arise ; or it  must be feasible to test 
the circu its and apparatus at regular intervals. All 
this is readily done from headquarters by the existing 
wire telegraph systems, with little or no complications 
at the protected building. With w ireless telegraph 
apparatus, however, a complete transmitting and re­
�eiving system would be necessary at .each protected 
building to effect the results just mentioned, the cost 
of which wou ld,  doubtless, be many times more than 
the cost of a connecting wire. Besides, who is to keep 
the coherer, induction coil, battery, and other accesso­
ries in adjustment night and day in the varlOUS sta-. 
tion s ? The moral of which remarks is, why waste 
time, energy and money in demonstrating that certain 
things can be done by wireless telegraphy when they 
can be, and are, done much more satisfactorily by 
other means ?-Cassier's Magazine .. 

A rare surgical operation of which there are, it is 
said, only nine recorded cases, consists in applying an 
electric current directly to the aorta, the main artery 
of the body. The operation, called the "Corridis opera­
tion," is not used extensively on account of its extreme 
danger to life, only three out of the nine cases oper­
ated upon having survived. An operation of this kind 
was performed recently, say the Western E lectrician , 
on a man in Philadelphia, who was suffering from an 
aneurism or dilatation of the aorta, which extended 3 
inches above the base of the breast bone, and was 3 �'� 
inches wide. To save the lJatient's life it . was neces­
sary to reduce the aneurism , and to do that the hos­
pital physicians had recourse to the "Corridis opera­
tion." The operation was performed by Prof. E. W. 
Holmes, surgeon-in-chief at the Samaritan Hospital, 
assisted by Drs. Tietrich, Snively and Finch of New 
York. Many men prominent in the medical profession 
were spectators. As no severe pain was attached to the 
method used in treating the patient, he was not put 
under the influence of an anresthetic. A hollow porce­
lain needle was introduced, and a section of gol d  wire 
15 feet long was passed through the hollow of the in­
strument and permitted to coil in the diseased region. 
The wire was then connected with a galvanic battery 
and the circuit was completed by the placing of a neg­
ative plate in connection with the patient's back. As 
soon as these preliminaries, which occupied 1 5  min­
utes, were completed a current of 5 milliamperes was 
turned on. This was increased at regular intervals 
until it  had attained a strength of 80 milliamperes and 
one hour's time had elapsed. The treatment seems to 

have been s uccessful and the paUent is said to be do­
ing well. The object of the operation is to produce a 
coagulation of the blood at the diseased part, and the 
danger lies in  the chance of small portions of the coag­
ulated blood passing on through the arteries to other 
portions of the body, where they will  clog up the 
smaller channels and cause the death of the patient. 
By the use of electricity Dr. James Brien, Essex, Ont., 
says that he has restored l ife to a child which had ap­
parently been born dead. A slight pulsation was no­
ticed immediately on the birth of the child, but it grad­
ually grew fainter and fainter until not a s ign of l ife 
remained. It was fully 15 minutes after the birth be­
fore the first electric current was employed. After 15 
m inutes of the application of the current the infant 
showed signs of returning l ife. The current was in­
creased persistently, and in 10  minutes more the child 
was said to b e  breathing and the heart beatine; nor­
mally. 

ENGINEERING NOTES. 

An experiment was recently made in . Switzerland to 
determine that there were different degrees of tempera­
ture in steam boilers, and a Scotch boiler was used t'1 
tho trial . ·  It was found that the upper part of the boiler 
was 159 deg. Celsius hotter than the lower part, and 
that after two hours there was very sl ight change in 
the temperatures. This experiment would have been 
more satisfactory if several types of boilers had been 
tested, for the peculiarity noted in the case of the 
Scotch boiler has been known for a long time, and it 
is one of the chie{ objections to its use as a generator. 

The Sylvester system of waterproofing concrete, 
which has been in use for about sixty years, consists 
in applying a solution of alum and soap to the surface 
of the concrete. A modification of thIs process has been 
used with favorable results on fortification work as 
follows : To 2 gallo:ls  of water add 1 pound of con­
centrated lye and 5 pounds of alum, and mix thor­
oughly unti l every particle is  dissolved. This is a con­
centrated mixture and should be diluted before using 
by 1Igding to 1 pint of the mixture 10 pounds of cement, 
an d sufficient water to mal,e a wash that will  lather 
freely under the brush. Two coats of this wash should 
be applied-the first coat as soon as the forms are re­
moved from the concrete. It  should be applied with a kal­
somine brush evenly an d th inly, since when it is too 
th ick it will  scale off. The second coat can be applied at 
any time after the first coat is dry. I f  the surface of the 
concrete is  dry it  should be .wet down with a brush 
ahead of the wash. Another modification of the Syl­
vester process consists in adding to the mortar, which 
is  used for facing, the alum and the soap used for 
waterproofing. I n  preparing such mortar use 1 part 
Portland cement to 2 parts sand, and add %, of a pound 
of pulverized alum for each cubic foot of sand, and 
mix these ingredients dry ; then add the proper quan­
tity of water, in which has been dissolved % of a 
pound of soft soap to the gallon of water, and mix 
thoroughly. Such mortar is l ittle inferior in strength 
to ordinary mortar of the same proportions ; it forms 
an excellent waterproof coating, and prevents efflores­
cence.-Mines and M inerals . 

Stllam Pumps in Mines.-Steam pumps at mines are 
usually direct acting, that is, the steam piston acts 
directly on th e water piston or plunger to force the 
water from the pump. The steam cylinder is larger 
in diameter than the water cylinder, the differences in 
diameter increasing as the height to which the mine 
water must be forced i ncreases . At mines more than 
350 feet deep the differences between the cylinders are 
such that for economical work it becomes necessary 
to use steam expansively in a compound pump, that 
is, a pump with two steam cylinders, one for high­
pressure steam and one for the exhaust ;from the h igh­
pressure cylinder. This system saves steam and there­
fore power which otherwise would be lost. Further, the 
steam needed to work a deep-mine pump not com­
pounded would create too much heat in the mine, even 
if the exhaust were let into the pump. Objections 
to the use of steam pumps in mines are numerous, 
but these can nearly all  be overcome by proper ap­
pliances. The loss of steam through condensation by 
carrying it through pipes from the surface into a mine 
can be decreased by the use of proper steam-pipe 
covering to prevent the radiation of heat. I n  one in­
stance on record the steam is carried 3,000 feet from 
the boilers in pipes. One of the duties, therefore, in the 
care of pumps at mines is to sep. that the steam pipes 
are properly and thoroughly covered, and if  through 
accident they become uncovered the covering should 
be immediately replaced. This applies to all  countries, 
no matter what the temperature may be. The disagree­
able effects arising from steam exhausting into the 
mine atmosphere are overcome by condensing the ex­
haust . There are two methods of disposing of the 
exl1aust from mine pumps, viz. , to condense the steam 
in the sump, or in the tail-pipe. The method followed 
depends on the depth of the mine, for in deep mines, 
on account of the d ifference between steam and water 
cylinders,  the volume of exhaust steam is out of pro­
portion to the volume of water pumped ; and if the 
water from the condenser flows directly into the 
sump water it will increase the temperature to a de­
gree that would cause annoyance, damage the timber­
ing, and besides detract from the effectiveness of the 
pump and condensers. By discharging the condensed 
steam directly into the suction pipe of the pump, the 
warm water is removed as fast as produced, and the 
sump water remains cool .-E. B. Wilson in an article 
in Mines and Minerals. 
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'l'RADE SUGGESTIONS FROM UNITED STA'l'ES 
CONSULS. 

Opportunities for American Trade and Enterprise in 
Liberia.-Owing to the absence of d irect steam com­
munication between the United States and Liberia the 
trade between the two countries is practically nil as 
compared with the trade between Liberia and Great 
Britain, Germany, France, and Holland. 

Liberia produces many articles similar to those 
which the United States imports in large quantities, 
viz. , coffee, palm oil, camwood, ginger, cacao, and 
piassava. There are great forests of rubber trees in 
the country, the British concess ionnaires controlling 
the industry. 

The Anglo-African Argus and Gold Coast Globe notes 
th8-t the palm oil shipped from Liverpool to the United 
States for the first six months of  1 89 2  represented a 
total of 5 ,200 tons, entered at the following ports : 
New York, 2 ,595 tons ; Boston, 1 , 243 tons ; Newport 
News, 963 tons ; Philadelphia, 385 tons ; and Baltimore, 
14 tons. 

The African League ( local journal of Monrovia ) ,  
commenting on the importation of palm oil into the 
United States, says : 

"This sh.ows to what extent West African produce 
is used in the United States, or at least this particular 
West African product. 

"It  should be remembered by our friends and mer­
chants in the United States that probably no part of 
West Africa is more productive of  palm oil than 
LIberia ; therefore, if  there were direct steamship com­
munication between the United States and Liberia the 
former would not have to buy through the agency of 
Liverpool, but it could buy directly of Liberia, ship· 
ping it on the Americo-Liberian steamer. 

"Not only could palm oil be shipped from Liberia 
to the United States, but thousands of tons of rubber 
could be shipped from the rubber fields of Liberia to 
the great ports of America where it is so extensively 
used . Rubber is a great staple in Liberia and is 
destined to be one of the greatest exports of the black 
republic. 

"Not only in these, but in her lumber industry is 
she destined to rank first among the West African 
States. Her dense forests of mahogany trees of itself 
make Liberia great in the Iu.-mber industry. Beside>; 
mahogany, there is a wood in Liberia-a kind of iron· 
wood-of which it is said there is  hardly any end to 
its durability. Another very useful class of timber i s  
tile African pine, as also the African gum tree, ann 
many other kind of trees useful in  the lumber industry. 
H ence, lumbering in itself will finally form an i m­
portant industry in Li beria, and her exports along thi s  
l i n e  w i l l  bring large returns of wealth t o  this nation." 

The statement relative to rubber in the foregoing 
extract is misleading, as an English syndicate has a 
monopoly of the rubber industry ; but the wealth of 
Liberia in forestry is all and more than the league 
claims . 

A concession for the development of the Liberian 
lu mbel industry can be obtained by any substantial 
American synd icate. 

A like opportunity offers for the cultivati on of cotton 
in Liberia. Within the last two or three years the 
Germans in Togoland, and the English in Lagos, have 
been experimenting in cotton growing with good re­
sults and as Liberia is in the same phYSical belt as 
Lago� there is no reason why similar results should 
not be obtained from l ike efforts. The natives have, 
from time i mmemorial, raised cotton and made their 
own cloth, hence there need not be any "experiment" 
outlay. 

Liberia just now holds the attention of the mining 

world. While the American capitalist and mining in­

vestor haS lost much by inactivity and lack of interest 

in the known mineral resources of this republic, there 

are yet fields for profitable investment left open to 

investment. 
Not only gold,  si lver, copper, tin , coal,  and iron are 

fe-und in Liberia. but diamonds have recently beel< dis· 
covered .  The right to prospect and mine in Murtsenado 
and Maryland counties has been granted to the West 
African gold concessiennaires of London, but the Bassil, 
and Sinoe counties are as yet unoccupied. By the 
agreement between the government of Liberi a and the 
West African concessionnaires there is no close 
monopoly, as every other plot or block in the territory 
named is reserved to the government.-James Robert 
Spurgeon, Charge d'Affaires at Monrovia, Liberia. 

American Shoes in Vienna. -The opening within a 
few weeks of a large retail shoe store in the center 
of Vienna's shopping district where only American­
mane shoes will be soln is a Significant tribute to the 
superiority of American shoes. Shoemaking is one of 
the Austrian industries which has always flourished 
and which enjoys a considerable export trade. sales 
of American shoes in the Austrian market have, there­
fore, met with many difficulties, and there haS been 
until recently a more or less general belief among Aus­
trians that competition with the Austrian product in 
the home market could not be successful, both on ac­
ccu.n-t o>f the good quality and the cheapness of the 
home-rnad€ shoos. Besides, public opinion and govern­
ment influence favor protecting the home industry. 
The growing demand for American-made shoes which 
has now resulted in the establishment of a shoe store 
in which American slioes are to be sold exclusively 
proves conclusively, however, that American footgear 
has made its way into public favor strictly on its mer­
its, and that the trade is l ikely to have a steady in­

crease in the future. 
American shoes have been sold in Vienna dlJring the 

l ast  few years i ll small  ql lauUtil'''; w ith grari naJ l y  i u­
creasing success, being handled by a number of stores 
side by side with Austrian shoes ; but up to the present 
time there has been no store where there was a large 
stock to select from, and the test of the market has, 
therefore, not been wholly satisfactory. The project 
to do business on a larger scale has been undertaken 
by the proprietors of a leading Viennese shoe store 
who have during the last two years bought small con­
s ignments of American shoes experimentally. They 
have now become satisfied that there is a permanent 
and growing demand for these shoes that warrants 
catering to the wants of Viennese buyers on a more 
extensive scale, and they have decided to open a sepa­
rate store to be known as the American Shoe Store of 
Vienna. A large store has been rented for this pur· 
pose, and the first order to American manufacturers 
is  for 3 . 000 pairs of shoes. The men back of this 
enterprise are successful Viennese dealers in sh<;>cs, 
thoroughly in touch with the market, and they con­
sider the success of their new venture assured. Their 
customers to whom they have sold American shoes are 
so pleased that they will  never again wear shoes of 
any other make. 

American shoes impress Austrian buyers as possess­
ing far greater durability, superior comfort, and better 
workmansh ip. They are more expen sive than the Aus· 
trian article, but customers are satisfied to pay more, 
as they consider them worth more. The Austrian 
shoes, though handmade, are admittedly inferior to 
the American machine·made shoes. 

It is interesting in this connection to note that Aus­
trian manufacturers have sought to imitate American 
methods, having imported American shoemaking ma­
chinery, but they have been unable even by this means 
to prqduce shoes equal in quality. to those made in the 
United States.-W. A. Rublee, Consul·General at Vi­
enna, Austria. 

American Agents in Foreign Countries.-Having 
occasion to write to an American manufacturing com· 
pany and not knowing the address of the London 
agency, I suggested that, though it  m i ght not seem 
worth while sending their London address to consuls, 
it might pay them, as they advertised extens ively in  
American magazines, to insert the address of their 
London agency in their advertisements in such maga­
zines as have a good sal e in thi s  country, and when 
advertiSing a special article quoting prices to give the 
prices in English money. Upon receipt of my letter 
this American concern wrote : 

"We beg to thank you for your i nformation in reo 
gard to American magazines and th eir circulation in 
England, and are cal ling the attention of our London 
manager to this matter." 

The London agent wrote me a letter which indicated 
that the communication he had received from his firm 
had puzzled him greatly. Replying to the agent's 
letter, I wrote : 

" I  have only to say that I suggested to your home 
office that the several American magazi nes which are 
sold somewhat extensively in this marl,et should have 
at the bottom of their American advertisements the 
address of the English agent of advertisers and quoted 
prices should be in English money, and having read 
m y  letter carelessly your home concern wrote me that 
they had 'called their English department's attention 
to the matter ; '  but as the advertisements are placed 
in magazines in the United States and by the home 
office, I have written them asking what good it woul d  
d o  them t o  call their English department's attention 
to the hint I had given them. This is but an instance 
of the many cases in which an American consul finds it 
difficult to be of assistance to the manu facturers of his 
country." 

The London agent, in reply, said he was taking up 
the matter w ith the home firm, asking them to include 
his address in their advertisements, and intimated that 
my letter would

' 
assist him in getting them to do so. 

He concluded h is letter as follows : 
"I have for many years been with our company and 

am constantly exerting my best efforts on behalf of 
their export business, which I am sorry to say so few 
American manufacturers understand ; but I have no 
doubt the time will come when they- will pay closer 
attention to the requirements of foreign trade." ­
Marshal Halstead, Consul at Birmingham, England. 

American Meats and Dried Fruits in Germany,­
Protests against the action of police authorities in 
seizing or forbidding the sale of American dried fruits 
because they contain an admixture of sulphuric acid 
are made in the annual reports of many chambers of 
commerce throughout Germany. The cham hers claim 
that not a single case has occurred where injury re­
sulted from said admixture. On t.he contrary, it  fs 
said it helps to preserve th e fruits , which are a popular 
article of food . The Chamber of Commerce of Mann­
heim, in conjunction with many other chambers of 
commerce, addressed the imperial sanitary bureau at 
Berlin on the subject of "American dried fruits" and 
the police orders inhiOiting their sale.  The chamber 
refutes the allegation that the llse of sulphuric acid 
as a preserving means is injurious, -ann petitions the 
sanitary bureau to fix the amount of acid al lowable in 
the preservation of these fruits, which are necessary 
articles of consumption . 

The report of the Mannheim Chamber of Commerce 
speaks also of the scarcity of the meat supply and the 
greatly lessened consumption of beef and pork, owing 
to their high prices forcing the working claRses to eat 
horse flesh. 

The report of the chamber of commerce for the state 

<.11] (1 dty of Hamburg says 011 the s ubject uf tJ Ie rc,.; Lric· 
tions on the iqtportations of meats that the restrictions 
are Agrarian measures, lllstituted for the purpose of 
forcing high prices for domestic meat, and are not 
j ustifiable on sanitary grounds. It  mentions partic ll­
larly "corned beef," against which nothing can be 
al leged as being hurtful to consumers, and it  quotes 
the opinions of experts to show that the small amoun t 
of boracic acid llsed for the preserving of the meat is 
not injurious and is actually indispensable. The 
chamber instituted inquiries among the Hamburg ship­
owners, who said that since foreign canned meats have 
been used on their vessels the health of the crews has 
been much improved, but after trial it was found that 
the canned meat put up in Germany is inferior to the 
foreign article. The report further expresses the hope 
that the federal government will soon real ize the fact 
that by keeping out cheap foreign meat a serious in­
jury is done to the working classes of Germany and 
that such injury must create intense feeling and 
strengthen the Social-Democratic party.-Simon W. 
Hanauer, Deputy Consul-General at Frankfort, Ger· 
many. 

Discovery of Coal in Honduras. -A discovery of a 
large coal bed has been made in the mountains of the 
Department of Yoro, in Honduras. The prospective 
coal field has been named "El Porvenir." Expert 
examination and test of several samples of the coal 
taken from or near the surface establish the claim that 
it cokes with excellent result. All the samples were 
taken from the outcroppings of the vein, where the 
su rface water has been running over the bed during a 
great many years, and consequently the presence of 
dE·composed matter materially lessened the value of the 
n-sults of the various tests. But coal taken from a 
dE'pth of two feet or more exhibited much better quali­
ties, being firm and lustrous. It  is therefore believed 
that at a depth of from 50 to 100 feet the dep03its 
should be found to possess al l the reqUisites of first­
class coal. The foot wall is said to be formed of si l i ­
cate aluminium and magneSia, a formation, it is said, 
frequently encountered beneath coal beds. 

The results of the examination seem to warrant the 
opening of these mines. As there are no other coal fields 
of value in this part of the continent the exploi tation of 
th is property should carry with it  profitabl e  returns, as 
wel l as inaugurating a new industry in a region now 
but sparsely populated. The projected railways, and 
such l ines as are now in operation both in this and 
adjoining republics, would receive direct impetus 
through the opening of these coal fields. All coal is at 
present brought from the United States. 

The section in which the coal field is located is reo 
m ote from railroads or other means of transportation, 
and the profitable operation of mines would require 
the building of railroads to get the product to markets ; 
but present and prospective demands will justify the 
necessary expenditure if development of the field gives 
assurance of an adequate supply of coal of good qual ity. 
---Alfred K.  Moe, Consul at Tegucigalpa, Honduras. 

Opening for American Steel in Italy .-The Italian 
Navy Department has announced its intention of pur· 
chasing navy supplies, armor plates in particular, from 
firms in foreign countries if the Italian steel manufac· 
turers' combination, a kind of trust, attempts to raise 
the prices of such materials . American steel and iron 
manufacturers should pay careful attention to the ital­
ian markets, as those of Germany are doing. The 
quantities of steel and iron which Italy proposes to use 
in the immediate future will, perhaps, be more - than 
the home industry can s upply and wil l ,  therefore, 
necessitate large orders being awarded to foreign con· 
tractors .-B'rainard H. Warner, Jr. , Consul, Leipzig, 
Germany. 

American Leather and Shces in Belgium. -United 
States Consul J.  C.  McNally. of Liege, Belgium, under 
date of October 14, 1903, notes the importation of 
considerable quantities of American leather into Bel­
gium, and says there is a constant demand for Ameri­
c.an shoes, concerning which he reports : 

I find it impossible to secure a pair of fine American 
sh oes either i n  Brussels or Liege. I would think that 
in such large cities an American shoe house would do 
a good business, as shoes of United States manufacture 
are acknowledged to be superior to a l l  others. 

I N DEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 

No. 1 8 5 9  • .Tanuary 2 5 . -German Beet.�ugar Indu�try - .Wages 
and Cost of Living In Germany-Motor Service on An.tflan Railways. 

No. 1 8 60 • .Tan uary 2 6 . -New Monetary La,w of Colombia ­
Women in the German Postal, Telegraph and '1 elephone Hervlce­
Consular District of Rheims - Gelman-Ar�tmtine rrrade - li"'rench 
Trade in the Hu •• ian Market-Trade of Erzerum, Turkey-Un­
delivered Mail in the United Kingdom-The Brazil-nut Crop-Hoofing 
Materials and Hoof Paint" in Colombia. 

No. 1 8 6 1 .  .Tanu arv 2 7 . - * Revolt against American Cotton-Cot­
tou Imports into the United Kingdom-AmerIcan VB. EuroDean Trade 
with Mexico-* Opportunities for Ame,ican 'l'rade in AlI.tria-Indian­
American Trade-Private Incomes and Fortunes in Fran�e-Commer­
cia! Congress in Scandinavia-F�n Commerce of Spam-Prop!,�ed 
Electric Railway in Cuba-Austrlim Canal I!"provemen�s-Brltl.h 
Adoption of American Weaving Methods-ReceJpts from BICycle Tax 
in France-Sewerage and Draining of Mazatlan-AmerlCan Meat a 
Germa!l Necessity. 

No. 1 8 62 • .Tanu ary 2 8 . -Bahamas-Unite<l . States Trade - Ber_ 
muda-Belgian Firearms-New Port of Entry m Venezuela-*Ame,rl­
can Rolling Stock Abroad-Foreign Chamhers of Commerce-SIlk 
Culture in HUBsia. 

No. 1 8 6 3 .  January 2 9 . -New Patent Law of Mexico. 

No. 1 8 64 • .Tanu ary 30.-*A merican Trade I.n Badel}, Alsace a,nd 
Lorame-Fnture Treaties of Commerce - SlopPIl}g RaIlroad ,Tral!,S 
Automatically-Proposed Revision of the Canadian Tar]jf-Uolomal 
Industrial Experts-Can.dian Shipping in 1902-*American M anufac­
tures in British Columhia, 

Other Renort. can hp oht·,ined by applying to the Depal'tmep.t of Com. 
merce and Labor, Washington, D. C. 
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TRADE NOTES AND RECIPES. 

The following is recommended by the Pharmacc 
tische Zeitung to prevent the freezing of shop windowb 
Dissolve 2 ounces of glycerine in 1 quart of 6 2  per 
cent alcohol containing, to i mprove the odor, some oil  
of amber. When the mixture clarifies it  is rubbed over 
the inner surface of the glass, and, i t  is claimed, it 
not only prevents the formation of frost but also pre­
vents sweating. 

To Bron z e Brass.-The Deutsche Metallarbeiter is 
authority for the fol lowing method of bronzing brass : 
I mmerse the articles, freed from dirt and grease, into a 
cold solution of 10 parts of potassium permanganate, 
50 parts of i ron sulphate, 5 parts of hydrochloric acid 
in 1 ,000 parts of water. Let remain 3 0  seconds, then 
withdraw, rinse off and dry in  fine, soft sawdust. If 
the articles have become too dark, or if a reddish browh 
color be desired,  immerse for about one minute into a 
warm ( 60 deg. C. or 140 deg. F. ) solution of chromic 
acid 10  parts ; hydrochloric acid, 10 parts ; potassium 
permanganate, 10  parts ; iron sulphate, 50 parts ; water, 
1 ,000 parts . Treat as before. If  the latter solution 
alone be used the product will be a brighter dark 
yellow or reddish brown color. By heating in a drying 
oven the tone of the colors is improved. 

New and Strong Cement.-The Seifenfabrikant gives 
the following : Pour over well-washed and cleaned 
casein 1 2 %  parts of boiled l inseed oil  and the same 
amount of castor oil ,  put on the fire and bring to a 
boil ,  stir actively and add a small amount of a satu­
rated aqueous solution of alu m ;  remove from the fire 
and set aside. After standing awhile a m ilky-looking 
fluid will  separate at the bottom and arise to the top. 
This should be poured off and to the residue add 120  
parts of  rock candy syrup and 6 parts of dextrin .  

T o  Bleach Spcnges .-The Farber und Wascher gives 
the followi n g :  Wash the sponges in  plain water, then 
plunge them in water carrying 10  deg. of hydrochloric 
acid and leave them there for 2 4  hours. Wash them 
aga in in plain water, then throw them into bromine 
water ( water, 1,000 parts ; bromine, 4 parts ) and leave 
them for 2 4  hours, when they will be found to be per­
fectly white. 

Handsome Ornamental Effect .-To a strong solution 
of silver nitrate in crystals in d istilled water, add 
sufficient muci lage of gum arabic to prevent the liquid 
from flowing when applied to a fabric. Now on a bit 
of silk or fine linen with a quill pen ( or a camel's 
hair or sable pen cil may be used ) draw a flower, or a 
group of them, or, in fact, any suitable design, using 
th e silver nitrate solution as an ink. Let the fabric 
d ry spontaneously, and when dry hold it, face down­
ward, over a vessel in which nascent hyd rogen is being 
generated ( by means of scrap or granulated zinc in 
dilute sulphuri c  acid ) .  The hydrogen commences at 
once to reduce the si lver, and it is deposited on the 
fabric, to which it attaches itself firmly. In a very 
few moments the entire design is reproduced in 
metallic silver, and the bit of fabric thus ornamented 
forms an elegant book mark or ornament.-National 
Druggist. 

Amount of Energy Required by the Osmium Lamp.­
We learn from the German techn ical press that a com­
pany. organized in Berlin,  has begun the man ufacture 
of the new osmium lamps invented by Dr. Auer von 
Welsbach. The clai m is  made that these lamps do n ot 
require a greater energy to operate them than 1 . 5  watts 
per ' candle, which , if true, affords a marked saving, 
about 50 per cent, over the lamps in ord inary use, 
which consume en ergy equal to 3 or 3.5 watts under the 
same conditions.  

A table of figures has been published concerning the 
longevity and efficiency of these lamps, based upon cer­
tain experi men ts carried out by Mr. Remane, one of the 
company's engin eers. 

For example : A lamp of 3 9  volts consumed at first 
1 . 5 4  watts per candle, producing a light the luminous 
intensity of wh ich equaled th at of 33 cand les. After 
being in operation 500 hours, the candle power dropped 
to 3 2 . 4, while th e lamp absorbed only 1 . 4 9  watts ; but 
after burning 1 ,000 hours at the same voltage, the 
light-giving power did not exceed 31.7 candle power, 
with a return to the consumption of 1.5 watts per 
candle. 

Experiences like these reveal a curious ap (; Tnaly in 
the action of the osmium lamp ; its efficiency increased 
in some cases at the end of a certain number of burn­
ing hours. However, th e reverse was the case with 
the lamp of 55 volts, which gave at the start a lumi­
nosity equal to 34.7 candles, while i t  absorbed 1 .43 
watts per candle. After burning 1,000 hours the light 
from this lamp descended to 3 1 . 6  cand le power. At 
the same time the consumption of electric energy ran 
up to 1 . 5 8  watts ; but another test with a lamp of 53 
volts disclosed a consumption of energy equal to 1 . 5 1  
watts a t  the begi nning and 1 .44  watts at t h e  e n d  o f  the 
experiment. This phenomenon appears to be of an 
altogether irregular nature ; but in every case the effi­
ciency is remarkably high. The comparative action 
of two osmium lamps and two lamps of the ordinary 
carbon filament, each of 32 candle power, connected in 
a cnrrent of 55 volts, proved a most interesting test. 
The first two worked with 0.9 ampere, while the other 
two required 1.8 amperes for their proper functioning, 
ch arges which plainly show the difference of energy 
absorbed .  The l ight from the osmium lamp is of a 
beautifully clear white, somewhat resembling that from 
the Nernst lamps.-Translated from Science, Arts, Na­
ture. 

VALUABLE BOOKS 
C O M P R E S S E D  A I R ,  

Its Production, Uses and Applications. 
By GARDNER D. HISCOX. M.E .. Author of " Mechanical Movementl, 

Power,s, Devices, ' etc., etc. 
LaTf/eSvo. 820 pages. Mfi ill"strations. Price, I8o'J in c!oth, $6.o'JO in 

hal! morocco. 
A complete treatise on the subject of Compressed A ir. comprising' its 
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power purposes in mining and eng-ineering- work ; pneumatic motol:'B, B.hop 
tools, air blasts for cleaning- and painting. 'l'be Sand Blast, air hftB. 
pumping of water, acids and oils .; aeration and purificatIOn of water sup­
ply. are all treated, as well as raIlway propulsion, pneum8:tic tu�e traps­
mis"ion. refrbreratlOll. 'l'he Air Brake, aud numerous apphances In which 
compressed air is a most cOIlvenient and economical vehicle for work-
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giving both the theory and application. 
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DIES, THEIR CONSTRUCTION AND USE. 
For the llI odern Worki ng of Sheet Meta l s. 

By JOSEPH V. WOODWOR'l'H. 
Octavo, Oloth. Very Fully Illustrated. Price $3.00 Postpaid. 

This book is a complete treatise on the subject and the most com pre .. 
henslve and exbaustive one in existencea A book wrItten by a practical 
mall for practical men, and one that no diemaker, machinist, tuolmaker 
or metal�working mechanic call afford to be without. 
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clear, practical manner, so that all grades of me�al .workillg mecbamcB 
will be able to understand thoroughly how to deSIgn, construct and use 
them. for the production of the endless variety of sheet-metal artIcles 
now in daily use. 

Many of the dies described )ll this book were designed and constructed 
by tbe author personally. others under his personal supervisIOn. while 
others were constructed and used in the press rooms of some of the 
largest sheet· metal goods est.ablishments and machine shops in the 
United States. A number of the dies. press fixtures and devices. which 
form a part of this book. have been selected from over 150 pU,blished arti­
cles, wh ich were contributed by the author to the columns of the "Ame­
rican Machin ist," .. Machinery ' and the "Age of Steel," under his own 
name. 

No obsolete die, press flxture or device has found a place in this book ; 
every enllraving between its ('overs represents the highest thaI has been 
attamed in the development of ·each type described. l'J'he descriptions of 
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HARDENING, TEMPERING, ANNEALING 
AND FdRGING OF STEEL. 

By JOSEPH V. WOODWORTH. 
Author of " ,Dies Their Construction and Use�' 

Octavo. 280 pages. 200 Illustrations. Bound in Cloth. Price $2.50. 
A new work froIn cover to cover, treating- in 8 clear, conCise manner all 

modern processes for the Heali ng, A l Inea J i ng, J;'ora-inu, WeldinII', 
Hnl'deuing a n d  '''f�lnperi I Ul of steel. making It a book of  great p.rac­
tical value to meta]·working mechanics in general, with flpeCial dlrectJODS 
for the Emccesstu l  hardening and tempering (Jf all steel lools used in the 
arts inc luding mil ling cutters. taps, thread dies. reamers. both solid and 
sbeli hollow mil Js. punches and dies. and all kinds of sheet metal work· 
lng touls, she,a lades, saws. fine cutlery. and metal cutting tools of all 
description. as Vl- eH HB for all imp lements of steel . both larl!e and small. 
In this work toe simplest and most satisfactory hardening and tempering 
processes are g-iven. 

rrhe uses to which the leading brands of steel may be adapted are con­
cisely presented and tbetr treatment for working under ditferent condi­
tiolls explained, also the special methoqs fQr the hardening aD� te�per­
ing of special brea'is. In connection with t�e above. numbers of "kInks." 
u ways." and " practical points " are ernbJd led, making the volume a text 
book on the treat.ment of steel as modern demands neces�l1tate. 
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chine]'Y :Sreel for Tools  of various kinds. frbe iJIustrl\.tiolls show the 
mechanic tbe most up-to·date dev!ces. machines and furnaces which COIl­
tribute to the attainment of sat isfactory results in this highly important 
branch of modern tool··making. Send tor descriptive circular. 

GAS ENGINE CONSTRUCTION. 
By HENRY v. A1H\�Jmh.
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clearly and simply described. and then the actual construction of a half. 
horse power engine is taken up. 

First come directiuns for making the patterns ; this is followed by all 
the details of the mf'chanical operations of finishing up and fitting the 
castings. It is profusely i l lustrated w i th  beautifu l engravings of the 
actual work in progress, showing the mortes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned worki ng drawings give clearly the sizes and 
forms of t b e  vari o u s  detai 1 � .  The entire engine. with the exceptlon of the fiy-wheels, is designed to 
be made on a simple eight-inch lathe. with s l ide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of otl!�r powers. 

Every i l lnstration in this book is new and oril(inal, havinll 
been made expressly Cor tbis work. 

Large 8"\'"0. About 31),) pages Price $�_.sO. tMstpaid. 

Practical Pointers for Patentees 
Containing Valuable Information and Advice on 

THE SA I,E OF PA T E N T S. 

An Elucidation of the best methods Employed by tbe Most Successful 
Inventors in Hand ling Their Inventions. 

By F. A. CRESEE. M . •  

-

. 114 Pages. Cloth. Price. $1 . 00. 
This is the most practica1, up�to·date book published in the interest of 

Patentees, setting forth the best methods employed by the most success­
ful inventors in bandJing" their patents. It is written expressly fOB 
Patentees by a practical Inventor. and is based upon the experience of 
some of the most 8uceessfu i Inventors of the day. 

It gives exact ly tllat information and advice about handling patents 
that should be possessed by every Inventor who would achieve success 
by his ingenuity, and will save the cost of many expensive experiments 
as wel l as much valuable time in realizing from your inventions. It 
contains no advertisements of any description. and is published in the 
interests of the Patentee alone, and its on]y object is to give him such 
practical information and a< ··;ce as wUI enable him to illtelligent1y 
handle his patent successfully. conomical1y and protltably. 

It gives a vast amount of valuable information along this hne that can 
only be acquired by long, expensive experience in reaHzing from tne 
monopoly afforded by a patent. Smd for Descri.ptive Circular. 

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

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles and 
Motor Cycles. 

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

By GARDNER n. HISCOX. M.E. 
This work is written on a broad hasis. and comprises in its scope a full 
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:<i����:t�g to the pleasure and business convenience of mankind. The make-up and management of AutomObile Vehicles of all kinds is liberally treated, and in a way that will be appreciated by those who are reaching out for a better knowledg-e of the new era in locomotion. The book is up to date and very ful ly illustrated with various types of Horseless Carriages, AutomObiles ana Motor C

Iicles, with details of t.he 
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arge 8vo. About 459 pages. Very fully i lustrated. Price 53.00. 

Scientific American Supp lement. 
P U B LI S H E D  W E E K LY .  

Terms o f  Subscription. $ 5  a Year. 

Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

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

All the back volumes of THE SUPPLEMENT can like­

wise be supplied. Two volumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in itiff covers. 

COMBINED RATEs.-One copy of SCIENTIFIC AMERI­
CAN and one copy of SCIENTIFIC AMERICAN SUPPLEMENT, 
one year, postpaid,  $7.00. 

A liberal d iscount to booksellers, news agents and 
canvassers. 

MUNN & CO., Pnbll shers, 361 Broadway, New York. 
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SIXTEENTH REVISED AND ENL,·.ROED EDITION OF 1901 
THE SCIENTIFIC AnE�ICAN 

Cyclopedia of Receipts, Notes and Queries 
u, ooo RECEIPTS. '134 PA GES 

Price. I8o'J in Cloth ; $6 in Sheep ; S6.o'JO in Hat! Morocco, postpaid. 
'I'nis work has been revised and enlarged. 900 N e w  Formulas. 

The work is so arranged as to be of use not only to the speCialist, but to 
the general reader. It should have a place in .every home and wor�shop. 
A circular containing fhil Table of Contents WIll be sent on applicatlOn. 

Those19�olarxe;VE�r:I:{� C�;\��:g�t::'d
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o���� �j' postpaid. 

A COMPLETE ELECTRICAL LIBRARY. 
By Prof. T. O'eONOR SLOANE. 

An inexpensive library of the best books on Electricity. Put up In a 
neat folding box. }'or the student, the amateur. the workshop, the 
electrical engineer. schools and colleges. Comprising live books as follows: 
ArithmetIC of Electricity. 138 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1.00 
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Stangard E:ectrical Dictionary. 682 pages . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.OIJ 
:Electricityli���P������� f.M:��ages·,· anct· ·o�er ·400 · tliustrattoiis: · · · · · · ·  1.00 A valuable and indispensable addition to every library. 

Onr Great Special Offer.-We will send prepaid the above Ova 
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for the complete set. 'l'he regular price of the five volumes is $7.00. 

THE NEW SUPPLEMENT CATALOGUE 

I Just Published I 

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

of valuable pap,ers down to the year 1902, is now 
ready for distrIbution, free of cbarge. The new 
Catalogue is exactly like the old in form. and is 
hrought strictly up to date, All the papers listed 
are in print and can be sent at once at the cos!. 
of ten cents each, to any part of tbe world. '['he 
Catalogue contalOs 60 three-column pages and 
comprises 15,000 papers. ,['he Catalogue has heen 
very carefulIy prepared and contains papers in 
whIch information is given that cannot he pro­
cured in many textbooks pnblished . Write for 
the new Catalogue to-day to 

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

"'·-, .. -.. �A T E N  T SI  
(, � MUNN &; CO., in connection with the publication � of the SCIENTIFIC AMERICAN. continue to examine 

improvements. and to act as Solicitors of Patents for 
Inventurs. 'Jl."L.lIIIo�' In this line of business they have had over fifty 

years' experience, and now have wnequaled jadUUes for 
the preparation of Patent Drawings. Specifications. and 
the prosecution of Applications for Patents in the Unit.ed 

States Canada. and Foreign Countries. Messrs. MUNN & Co. 
also a.ttend to the preparation of Caveats, Copyrights for 
Books. Trade Marks. Reissues. A�siglll:l!entB, and Reports . on In­
frin�ements of Patents. All bUfnlless mtrUt!sted to them IS done 
with Bnecial care and promptnes�. on very reasonRble term�. 
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Marks, CopyriJ[hts, DeSigns, Patents , Apneals. Reissues. Infrmgements, 
Assignments, Rejectpd Caqes, Hints on the Sale of PatentR. etc. 

We al�o send. jf'ee of charge. a Synopsis of ForpiR"n Patent r .. aws showing 
tbe cost and method of securing patents in aU the principal countries of 
the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 625 �' Street, Washington. D. C. 
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