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PANAMA CANAL PROBLEMS. 
One by one the various fictions that l ingered 

around the Panama Canal have given way before the 
thorough investigation of the subject which is now 
being carried on by the United States government. 
Most of these errors related to the engineering prob
lems, and they were due to the persistent efforts of 
the advocates of the rival scheme at Nicaragua to prove 
that to build a canal at Panama was an engineering 
impossibil ity. It  took much time and patience to re
fute these errors and present the true facts to the 
American public.  Now that the work of education 
is done, and the country is  committed to this splendid 
enterprise, it is a matter of no small satisfaction to this  
journal to  refiect that the SCIE�TIFIC AMERICAN took 
an early stand in favor of the Panama route and COll
tributed largely by its text and illustrations to the 
desired result. To-day, it  is well understood that a 
canal at the I s thmus is not only perfectly feasible, 
but that its cost, and the period of time in which it 
can be completed, may be accurately stated. There was 
one popular misconception, however, containing 
just enough of truth to make it formidable, which 
seems to die very hard. We refer to the widespread 
belief that the climate of Panama is so fatal, that the 
construction of the canal can only be accomplished at 
an enormous sacrifice of human l ife. Popular ideas 
on this subject are based upon the percentage of 
deaths that occurred, or are supposed to haV'e occurred, 
d uring the construction of the Panama Railroad. and 
during work on the canal when it was under French 
control .  There can be  no doubt that tropical diseases 
did make serious inroads upon the army of l aborers 
employed at the Isthmus, in the period referred to; 
for there seems never to have been any serious attempt 
at sanitation, either in the construction camps or in 
the towns along the route of  the canal and the rail
road ; but that the mortal ity was as frightful as stated 
has always been open to doubt. 

One of the first active steps taken when the canal 
question passed over to American control was to make 
a thorough investigation of the climate, the diseases, 
and the local conditions affecting health in the zone of 
the canal, and to apply the latest ideas both for the 
prevention and cure of tropical diseases. The work 
al ready done has given most excellent results. Both 
malaria and yellow fever may be said to be to-day prac
tically under control, and these are the two diseases 
which are most to be dreaded when the great con
struction camps are assembled and work is in full 
swing throughout the whole length of the canal. Ac
cording to Gen. Abbott, whose various articles, pub
l ished during the past few years, have been a powerful 
agency in breaking down the tissue of  falsehoods that 
have grown up around Panama, the records of the hos
pital of the old Panama Canal Company show that the 
total death rate among the laborers was far less than 
is commonly supposed, being, in fact, from 44 to 67 per 
1,000. This is much below the exaggerated estimates, 
which have obtained common credence, one of which 
told of the death of 600 imported Chinamen within a 
s ingle year, out of one single force of 1 ,000 that was 
landed at the Isthmus. It  seems, moreover, that the 
rainfall has been the subject of as gross exaggeration 
as the diseases. It  varies from about 130 inches on the 
Atlantic to 65  inches on the Pacific, a record that can 
be du'plicated in the United States, where the average 
rainfall on the Atlantic coast is about 50 inches and 
the fall on portions of the Pacific coast compares in 
total precipitation with that at the Atlantic terminus 
of the canal. Furthermore, it will be news to many 
residents of  our more northerly latitude to learn that 
the temperature ranges at Panama from 70 deg. to 85  
deg. F., and that it  is very rarely that the thermometer 
reaches the high temperature which is  experienced 
when a hot wave passes over the United States. Tem
peratures of from 90 to 100  degrees are not uncommon 
during an ordinary summer on our Atlantic seahoard, 
and consequently it is not surprising to learn that 
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there are natives of the United States in Central ArneI" 
ica and Panama who have lived in those localities from 
ten to eighteen years in good health and with complete 
immunity from local diseases. 

••••• 
BLONDLOT AND PROF. WOOD ON THE N-RAYS. 

Those who have followed the controversy which has 
been waged over the existence and non .. existence of the 
N-rays, will read with interest two articles which, 
for lack of space, we have been compelled to publish 
in the current issue of the SUPPLE�IENT. In one article, 
reprinted from Nature, Prof. Wood advances what are 
probably the most telling arguments thus far publish
ed on the non-existence of the N-rays. In the other 
article, written at the Editor's request, Prof. Blondlot 
replies to Prof. 'Wood, and demonstrates with convinc
ing scientific evidence that the emanations of which 
he is the discoverer do exist. 

Prof. Wood, after a s earching investigation of the 
rays in an unnamed laboratory which is evidently 
that of Prof. B'londlot, says that he was "not only un
able to report a single observation which appeared to 
indicate the existence of the rays ; "  but also that he 
left "with a very firm conviction that the experiment
ers who have obtained the positive results have been 
in some way deluded." Passing over Prof. Wood's 
criticisms of d irect visual observation, in which the 
element of personal skill enters too largely, the most 
formidable objection which h e  has raised is the fact 
that the method of photographing the N-rays was not 
conducted with the scientific accuracy demanded in a 
discovery of so problematic a character. A number of 
photographs were displayed to him which showed the 
brightening of the image under certain conditions. A 
plate was exposed in his presence ; but the exposures, 
as Prof. Wood rightly maintains, were made under con
ditions which admitted of too many sources of error. 
The brilliancy of the spark throughout the time fluctu
ated by an amount roughly estimated as 25 per cent, 
and tLl" alone rendered accurate work impOSSible. 
Furthermore, the two images ( with N-rays and with
out) were built of "installment exposures" of five sec
onds each, the plate-holder being shifted back and 
forth by hand every five seconds. It was possible that 
the difference in the brilliancy of the images was due 
to a cumUlative favoring of the exposu�e of one of 
the images, quite unconscious, to be sure, but still suf
ficient to frustrate the purpose in hand. 

S ince Prof. 'Wood's visit to the Nancy laboratory, 
Prof. Blondlot assures the editor of the SCIENTIFIC 
AMERICAN that he has measured the times of exposure 
with the utmost accuracy by, means of an automatic 
apparatus. To remove all uncertainty, Prof_ Blondlot 
caused the spark, in the absence o f  N-rays, to act for a 
somewhat longer period on the plate, so that the ex
posure under these conditions was one half a second to 
one and one-half seconds longer than when the N-rays 
were allowed to exert their influence. The N-rays were 
produced by a Nernst lamp, between which and the 
'lpark 50 centimeters distant were inserted three sheets 
of aluminium, a sheet of z inc, a spruce plank 2 centi
meters thick, a sheet of cardboard, a sheet of paper, 
an d lastly a plano-convex aluminium lens 5 millimeters 
thick. Despite these obstructions, the N-rays caused 
a pronounced increase in the photographic effect of the 
spark. The photographs thus obtained seem to have 
been made with such scientific care that they may be 
considered strong evidence of the existence of the 
N-rays. 

Readers are referred to the SUPPLEl\lENT for a more 
detailed account of the investigation conducted by 
Prof. Wood and the reply of Prof. Blondlot. We have 
confined this brief resttme to the photographic process 
because upon photography alone can any scientific con
firmation of Blondlot's reputed N-rays be based. 

....... ., 
THE ELECTRIC SMELTING OF IRON ORE. 

In an age like the present, when the electric current 
is b eing applied to such a variety of uses in the indus
trial artG, there is, at the first mention of it, something 
decidedly attractive in the proposal to use the electr1e 
current in the smelting of iron ore. The wide range 
of industries covered by the electrical furnace, and the 
vast scale upon which their operations are conducted, 
lead very naturally to the presumption that the electric 
furnace may some day displace the huge blast furnace 
costly to erect, and costly to operate because of th� 
enormous tonnage of materials that must be handled 
to produce a given output of pig iron. The persistency 
with which the problem is attacked by men who are 
well qualified for the investigation, proves that the end 
sought after is no mere dream of the enthusiast. In
deed, electric smelting of iron ore is ,a perfectly feasihle 
process, it we are willing to leave out of consideration 
the all-important element of cost. rn the present state 
of the art, however, it must be admitted that for the 
majority of cases the cost is altogether prohibitive. 

The subject has recently heen made the subject of 
investigation by an expert commission appointed by 
the Canadian government, whose study of the subject 
was directed particularly to the question as it affected 

the iron-ore deposits of Canada. The commission made 
a tour of the best-known electric iron-"melting fur· 
naces in Europe, and its findings have been embodied 
in a report which has recently been issued by the Ca
nadian Department of Mines. Its conclusions are 
summed up in the statement that pig iron can be pro
duced on a commercial scale, at a price to compete 
with the blast furnace, only when electric energy is 
very cheap and fuel very dear. It was found that on 
the basis assumed in the report, with electrical energy 
at $10  per electric h orse-power year, and with coke at 
$7 per ton, the cost of production is the same as the 
cost of producing pig iron in a modern blast furnace. 
Under ordinary conditions, where blast furnaces are 
an established industry, electric smelting cannot com
pete ; but in special cases, where ample water power is 
available  and blast-furnace coke cannot be readily ob
tained, electric smelting may b e  commercially success
ful. On the other hand, although the cost of electric 
ore reduction prevents it from competing with either 
the Bessemer or  the Siemens open-hearth process in 
the production of the common grades of commercial 
steel, the process was found to b e  in successful com
mercial use in the production of high-grade crucible 
steel. 

Now the report of this commission, outside of having 
fulfilled the immediate purpose for which it was pre
sented, should serve as a safeguard to the general pub
lic against being led into hasty and undigested schemes 
for the electric smelting of iron ore. The figure of $10  
per  electric horse-power year can only be real ized 
under very exceptional circumstances, where water 
is  abundant, readily available, and contiguous to large 
deposits of  iron ore. We believe that the lowest figures 
obtainable at Niagara are from $ 1 5  to $20 per horse
power, and here, because of the size of the plant, and 
the unlimited volume and great head of  water avail
able, the conditions are ideal for cheap production. It 
may be that some of the large plants which, during the 
past few years, have been hurriedly erected on a scale 
far beyond the immediate local demand for power, are 
making contracts at prices that give very l ittle, if  any, 
return on the investment ; and great care should be 
exercised in using such low figures as a basis of  indis
criminate estimate of the cast c!' ",�cctric iron-ore 
reduction. 

. .. ..  
LAUNCH OF THE ARMORED CRUISER " TENNESSEE." 

The armored cruiser "Tennessee," which was suc
cessfully launched on December 3 at the Cramps' yard, 
Philadelphia, is an armored cruiser which, in the great 
power of its batteries and its very extensive protection 
by armor, brings the armored cruiser type one step 
nearer to the battleship. The "Tennessee" is  an im
proved "Pennsylvania" ; but the improvements are of 
such a nature as  to render her a far more formidable 
ship than her prototype. She has the same speed and 
coal capacity, but her displacement is  1,100 tons 
greater, and her armament far more powerful. Her 
main battery consists of four 40-caliber 10-inch guns 
of the latest naval pattern, thes e  pieces taking the 
place of the four 8-inch guns in the "Pennsylvania." 
The 8-inch gun, when firing capped armor-piercing 
shells, can penetrate 7� inches of steel at 5 ,000  yards ; 
but the 10-inch piece of the "Tennessee" can penetrate 
11%, inches at the same range. The respective weights 
of the shell s  are 250 pounds and 5 0 0  pounds, and the 
muzzle velocity is the same ; but, whereas the muzzle 
energy of the 8-inch p iece is 13,602 tons, the 10-inch has 
a muzzle energy of 27,204 foot-tons. The "Tennessee" 
carries two more 6-inch guns, or s ixteen as against four
teen, and five more 3-inch guns than the "Pennsylvania." 
Another improvement is in the distribution of the 
armor. The thickness of armor on the main gun tur
rets has been increased from 6 i nches to 9 inches, with 
7-inch bases to the turrets, and th e  side armor above 
the water-line b elt has been extended until it overlaps 
the barb ettes of the main turrets, thus materially 
strengthening the protection of this important ele
ment. The weak point, if it may be called so, in the de
s ign, is  that the side armor at the water-line has 
been reduced from 6 to 5 inches. We could wish 
that the difference of one inch had been on the plus 

rather than on the minus side. 
With the exception, perhaps, of the new armored 

cruisers of the "Warrior" class, designed for the British 
navy, this is the most powerful armored cruiser in ex
istence. The "Warrior," on the same displacement, is 
to carry six 9.2-inch guns and ten 7.5-inch guns, the 
side armor being 6 inches in thickness as against 5 
inches in the "Tennessee" and the speed 23 knots as 
against 22 knots. On the other hand, the protection of 
the main battery in the new English cruiser is inferior, 
consisting of only 6-inch, as against 9-inch armor. 

.. f .. .. 
NEWS ABOUT THE SUBMERGED COAL EXPERIMENTS. 

Some time ago we drew attention to the experiments 
that were being carried out by the British Admiralty 
with submerged coal. In May, 1903,  five crates of coal, 
each holding two tons, were sunk in a basin at Ports
mouth, and a similar quantity was placed at the coal-
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ing point on land, in small heaps, covered with tar
paulins. Six months ago some of the submerged coal 
was raised and burnt, in conjunetion with a similar 
quantity of that which had been kept on land, and the 
results showed that the submerged coal had greater 
calorific qualities. Owing to the success of this test, 
further experiments are to be carried out on the same 
basis.  

• • • 
"AMERICAN ESTATES AND GARDENS." 

Time was, and not so very long ago, when the at
tempt to  produce a work of high qual ity devoted to 
American estates and gardens would have been fore
doomed to failure for lack of material. A few planters' 
homes in the South, some fine old Colonial homes in 
Virginia, a few good Colonial houses in New E'ngland, 
and some scattered dwellings of the older families in 
the various seaboard States, the latter owing their in
terest more to historical than architectural considera
tions-this would have been the unfruitful field from 
which the materials for the work must have been gath
ered. 

It was otherwise when the historian and the artist 
joined hands in the production of the lovely volumes 
on the stately homes of  England which have appeared 
in profusion during the past few years, and are valued 
not less in America than in the country they portray. 
There the authors found ready to hand a wealth of 
material, the product of centuries of growth, and pre
senting a bewildering variety of architectural style, 
most of it infinitely grand and beautiful, and all of it 
enriched with that charm which only the hand of T ime 
can impart. 

At the same time the rapid growth in wealth and 
possessions of the American people during the past 
quarter of a century has given them the opportunity 
to express in larger degree that home instinct which 
is  one of the strongest of our national traits; and the 
result is seen in the rapid growth among us of the 
house of importance, the stately home which by virtue 
of its size, dignity, and spacious surroundings is  en
titled to rank with the historic houses of the older 
countries. How rapid has been this development, how 
numerous and truly magnificent are the great houses 
and estates of America, is but little understood. It 
is in the belief that the time is ripe for giving this 
subject systematic and adequate treatment that we 
have published a work, "American Estates and Gar
dens," in which for the first time full justice has b een 
done to a neglected feature of our national growth. 

In the three hundred and forty pages and two hun
dred and seventy-five illustrations of this work, will be 
found portrayed and described practically every not
able home and estate in the country ; and it includes 
many lovely and unique places, whose beauties have 
never before been illustrated, the exterior and interior 
views being made by special permiSSion for the pres
ent work. 

In choosing the subject� for illustration, an effort 
has been made to include as great a variety as possible 
of styles, and show how admirably some of the foreign 
methods have been adapted to local climatic and do
mestic conditions, especially as affected by country 
life. The list of subjects includes the mansions of 
New York, Philadelphia, Boston and other leading 
cities ; the "palaces" of Newport ; the splendid seaside 
residences of the Sound, Long Island, and Palm Beach ; 
the great interior landed estates and mansions to be 
found from Maine to Florida and as far west as Cali
fornia ; While in size the houses illustrated range from 
the stately "Biltmore" to the snug hunting lodge in 
the Adirondacks or the tasteful stUdio where the art
ist makes his summer home. 

The work is rich in interior views-a feature which 
will render it particularly valuable to those who are 
contemplating the erection of similar homes ; for it is  
freely illustrative of the latest ideas in furnishing 
and decoration. Moreover, the American of wealth 
and leisure is an industrious traveler, and many of 
the owners of these homes are enthusiastic and dis
criminating collectors of objects of art. This feature 
has been borne in mind by the illustrator, and interior 
views have been selected, as far as possible, which 
included many of the choicest of these art collections. 

A great house, like a rare gem, calls for appropriate 
setting;  and much of the beauty of our American 
homes is due to the great care with which they have 
been placed with regard to their landscape surround
ings, and to the lovely gardens which flank or front 
them. The work of the landscape gardener in many 
of the great homes rivals that of the architects, and 
throughout this superb volume, the garden views will 
be found to be one of the most attractive features. 

Both the letter-press and the engravings ( many of 
the latter in duotone ) are samples of the very best 
work that can be done in the present state of the 
art, and the whole is printed on heavy plate paper. 
As this is the standard work on notable estates and 
gardens in America, and must remain so for many 
years to come, it should be in the library of every 
lover of domestic art and architecture. 

Scientific America!\. 
THE NEW BRITISH PATENT ACT. 

Several months ago the British Patent Act was 
amended and, among other changes in the practice, 
provision was made for the examination of patent ap
plications to ascertain the novelty of inventions which 
are made the subjects of appl ications for patents. 
Hitherto there has been no examination in the British 
Patent Office as to the novelty of inventions, the re
sult being that many invalid patents were granted 
in Great Britain. The knowledge of this law led many 
irresponsible attorneys, for the fees received, to en
courage inventors to file applications for British pat
ents, the grant of which there was no hope of sustain
ing in the courts. In fact, so many invalid  patents were 
granted by the British Patent Office that every patent 
in Great Britain was looked at with suspicion, and 
the uncertainty concerning the validity of the best 
patents was seldom, in even a measure, cleared away 
except after laborious and expensive examinations 
made by solicitors, the public at large not being con
vinced that the patent, in fact as well as in name, 
created a monopoly until the patentee successfully con
tested the question in the courts. This very unsatis
factory condition led to the change in the law, the 
operation of  which, however, was delayed until a 
trained corps of examiners could be secured to make 
the examinations and room could be provided in which 
they might work. Arrangements having now b een 
completed, January 1, 1905·, has b een set as the time 
when the new provisions of the law will go into oper
ation. 

The examination will not in Great Britain, as in 
the patent offices of many other countries, attempt to 
include within its scope all that has been done 
throughout the industrial world, for it  is  provided in 
the new law that the.  �xamination will only include 
British patents, the applications for which were filed 
within fifty yelj,rs immedia,tely preceding the filing of 
the application: Which is ,being examined. As the 
knowledge of an invention outside of Great Britain 
will not in itself prevent the grant of a valid British 
patent, the examination in effect is much more com
pl ete than would at  first appear, and the result will be 
to add materially to the commercial value of patents 
and patented inventions. 

United States, German, and other inventors in whose 
home countries thorough examinations are made by 
the patent offices, will especially benefit by the new 
law, for they seldom file their applications in Great 
Britain until, by the actions of the examiners in the 
home patent office, they know the invention is novel, 
and they will therefore 'be able to obtain under the 
new law the same grant which they might have ob
tained under the old law, but with the additional value 
given by the examination. The patent granted under 
the new law, while substantially the same as that 
granted under the old provisions, will therefore re
ceive public respect, which under the old provisions 
was often delayed until after much litigation. 

The Patent Office is not authorized to refuse a patent 
because of lack of novelty, the decision of that question 
still remaining with the courts, but when an applicant 
refuses to amend an application to overcome what the 
examiners believe to be a pertinent reference, the Pat
ent Office is authorized to print the number and date 
of the reference on the printed copy of the specifica
tion, to inform the public where the reference can b e  
found a n d  that certain features of the invention are 
believed to be antiCipated by the examiners in the 
Patent Office. 

The fees under the new law have been increased, 
but applicants will receive a most satisfactory return 
for the slight increase in the cost of the British patent. 

TO OUR SUBSCRIBERS. 
We are nearing the last issue of the year-the fifty

ninth of the SCIENTIFIC AMERICAN'S life. Since the 
subscription of many a subscriber will soon expire, 
it will not be amiss to call attention to the fact that 
the sending of the paper will be discontinued if the 
subscription be not renewed. In order to avoid any 
interruption in the receipt of  the paper, subscriptions 
should be renewed before the publication of  the first 
issue of the new year. To those who are not familiar 
with the SUPPLEMENT a word may not be out of place. 
The SUPPLEMENT contains articles too long for inser
tion in the SCIENTIFIC AMERICAN, as well as transla
tions from foreign periodicals, the information con
tained in which would otherwise be inaccessible. By 
taking the SCIENTIFIC AMERICAN and SUPPLEMENT the 
subscriber receives the benefit of a reduction in the 
subscription price. 

........ 
A new electric furnace method has been invented 

by lVI. A. Nodon. The electro-negative metal is fused 
and used as the cathode in an electric furnace with a 
non-attaclmble substance as anode and an electrolyte 
of a fusible, only slightly volatile, halogen compound 
of the more electro-positive metal. When a current is 
passed through, the ionization effected produees a com

bination of the metals, with liberation of the halo"en. 

SCIENCE NOTES. 
Is  it possible to express the pleasantness o r  unpleas· 

antness of a climate on a scientific scale'? asks Knowl
edge. Capt. W. Ii'. Tyler, F.R.Met. Soc., has attempted 
to form such a scale. Concluding that the two domi
nant factors influencing our sensation of comfort are 
temperature and humidity, he has coihed the word 
"hyther"-apparently from the first syllables of "hy
grometer" and "thermometer" '-to indicate this joint 
effect. A perfectly pleasant day is registered 0 on this 
hyther scale, and an intolerably oppressive one as 10 .  
Capt. Tyler's own observations of "hyther" extend over 
several years, but in the end of the summer of 1902,  
he was able to get the co-operation of eleven other ob
servers for the systematic observation of "hyther" 
throughout the month of August. The results of the 
comparison showed that most persons would require 
a considerable amount of practice before their observa
tions could be considered trustworthy, but some ap
proach was made toward the establishment of a definite 
law connecting the temperature and humidity with the 
hyther sensation. At the same time there were indica
tions that some other factors, possibly barometric pres
sure o r  electric conditions, had an appreciable influ
ence upon the sensation. The subject seems well worth 
working out on a more extended scale. 

When an alkaline solution of gold is treated with 
different reducing agents, a strongly colored blue or 
red l iquid is obtained which is supposed to contain the 
gold in a collo idal state. lVI. Hanriot, of Paris, took 
up a' series of researches upon this question. He had 
previously shown that the different varieties of col· 
loidal silver formed as many chemically distinct spe
cies having different properties, and wished to see 
whether gold did not act in the same way. Under the 
name of colloidal gold,  Heinrich describes solutions 
which he obtained by treating chloride of gold with 
different reducing ph enols such as pyrocatechine and 
hydrochinon. lVI. Hanriot formed a solution of colloidal 
gold  by dissolving one gramme of chloride of gold in 
one l iter of d istilled water. This he boiled with 
enough carbonate of  soda to give a Slightly alkaline 
reaction. H e  then poured in a 1.1 per cent cold solution 
of pyrocatechine to the amount of 300 cubic centime
ters. This formed a red color which soon changed to 
violet. D ilute sulphuric acid was added drop by drop 
until the solution became slightly acid. The liquid turns 
blue in this case and deposits a blue preCipitate at the 
end of a certain time. After washing, the powder is 
d issolved in dilute ammonia and again precipitated by 
sulphuric acid,  avoiding excess of the latter. This com
pound is a violet-blue powder which is very slightly 
soluble in pure water, but is insoluble in a slight excess 
of' sulphuric or nitric acid or their alkaline salts. 
On the contrary it dissolves easily in alkalis, especial
ly ammonia or carbonate of soda. The excess of am
monia can be expelled from such solution by boiling, 
but this does not throw down the gold.  Strong acids, 
however, will cause a preCipitate in this case. The 
latter precipitate is found to be hydrated, and water 
forms part of  its constitution. Thus, when dried at 
100 deg. C., it loses its solubility in alkal is. The anal
ysis of the body, dried at 40 deg. C., is .as follows: 
Water ( which is expelled at 100 deg. ) 2.04 parts ; loss 
at red heat, 6.31 ; gold, 91 .53 ; SOs, 0 .39 .  This compound 
is but little altered by acids_ In alkaline solution it 
soon deposits metallic gold, while the liquid takes a 
brown color. It seems to contain an organic matter 
which is not easy to determine. Colloidal gold is not 
soluble in mercury. When calcined it gives off carbon 
monoxide and dioxide gases, and hydrogen. A point to 
be observed is that this body is precipitated from a 
solution by acids and in this state is insoluble, but is 
re·dissolved by adding an alkali. It is therefore not to 
be admitted that the solutions are formed of fine par
ticles of gol d  which are not agglomerated, seeing that 
this body keeps its solubility even when in the solid 
state, as above shown. Besides, it shows acid proper
ties and forms a series of salts with the heavy metals 
which are either soluble or insoluble, each having 
individ ual properties. 

.. � .... 
The retirement of William K. Jenne, of Wyckoff, 

Seamans & Benedict, was marked by
' 

a complimentary 
dinner given to him at the Waldorf-Astoria, Monday, 
November 28, and the tendering of a loving cup. 

'.ro Mr. Jenne, more than any one else, is the develop
ment of the ,modern typewriter due. It  was in 1873 
that the first crude model of  the typewriter was taken 
to the :gun works of E. Remington & Sons at Ilion. 
The development of the invention was placed in charge 
of lVIr., ;renne. In Mr. Jenne's charge, it ever since 
remained. Through' his labors the machine has stead
ily adyanced through all the successive stages of im
provement, from the first crude ideas of the inventors 
to the Remington models of the present day. During 
this time lVIr. Jenne has not only seen the develop
ment of  the typewriter, to which he devoted the 
labors of his l ife, but has also witnessed its progress 
from an absolutely untried experiment to the nec6liisity 
it has now become in the world'ii work. 



RADIUM AND RADIO-ACTIVITY. 
The popular literature concerning radium and radio

activity is so extensive, confusing, and in many cases 
m isleading, that a succinct account of the whole sub
ject and of the experimental proof of the most impor· 

tant phenome
na may be of 
interest. T h e  
emission 0 f 
Roentgen rays 
from that part 
of the glass 
tube which the 
impact of ca
thode r a y  s 
f r o  m within 
had made fluo
rescent s u g -
g e s t  e d the 
thought that 
Roentgen rays 
might accom· 
pany 0 t h e  r 
cases of fluores
cence. Becque
reI found, in
deed, that the 
w e l l  - known 
fluorescent ura-
n i u m 
pounds 

com
emit Fig. 1.-Electroscope for Detecting 

Radio-Activity. also invisible 
l' a y s which 

have much in common with Roentgen rays, but the 
same property is shown by non·fluorescent uranium 
compounds and still more strongly by metallic ura· 
nium, so that the invisible rays are not caused by fluo
rescence. It  was soon proved, also, that the Becquerel 
rays are not identical with those of Roentgen, and it 
is now known that radio·activity, or the power of emit
ting Becquerel rays, is possessed by many substances, 
though by most of them so slightly that exceedingly 
delicate methods are needed for its detection. Thorium 
and its compounds are nearly as radio-active as ura
nium ; but by far the most radio-active substances 
known are radium, polonium, and actinium, recently dis
covered by the Curies, Bemont, and Debierne. All of 
these, together with two other strongly radio-active sub
stances, "radio-lead," discovered by Hofmann and 
Strauss, and "radio-tellurium," discovered by Marck
wald, are obtained from pitchblende and other uranifer
ous ores. Radium is the only one of the five whose ele
mental character has been established by a distinctive 
atomic weight and spectrum. It has not been isolated, 
but its chloride and bromide have been obtained free 
from salts of other metals. Polonium is closely asso
ciated with bismuth, actinium with thorium, radio
lead with lead, and radio-tellurium with tellurium. 
The elemental character of all four is still in question. 
Five thousand tons of Joachimsthal pitchblende yield 
about one gramme-15 grains-of pure radium chloride. 
Traces of radio-activity are found in air, especially the 
air of caves and of the ground, in clay soils, water, 
the gases evolved by certain springs, and in "fango," 
the mud of  a hot spring near Padua. The radio-activity 
of the last named is lells than a thousandth part of 
that of pitchblende. 

The existence of such infinitesimal proportions of 
radio-active matter cannot be detected by chemical 
methods, nor even by the spectroscope, but only by the 
phosphorescent, fluorescent, photographic, and -electri
cal effect of the radiation itself. If an electroscope 
(Fig. 1 )  is charged by touching its knob with a rubbed 
stick of sealing wax the strips of  gold or aluminium 
leaf, being charged alike, repel each other and diverge, 
and the angle of d ivergence forms a measure of the 

Fig. f.-Dellection of Radinm lli\ys by an Electro
magnet. 
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charge. Now, if a radio-active substance is brought 

near, the charge gradually diminishes and the leaves 
approach each other. 

A given electrical charge is dissipated one hundred 
thousand times as rapidly by pure radium chloride as 
by metallic uranium, but it  does not follow that the 
total intensity of radiation of the two substances is 
in the same ratio. For the radiation in question, like 
that which constitutes light, varies in quality accord
ing to its source and it may be analyzed by a magnet 
as light is analyzed by a prism. 

If a little radium chloride is placed in a lead box 
with a perforated cover between the poles of a power
ful electro-magnet (FIg. 2 ) ,  the entire radiation which 
escapes goes vertically upward so long as the magnet 
remains inactive, and its path may be traced by means 
of photographic plates exposed at different heights. 
When the current is turned on, however, the beam di
vides into three, of which one (r) remains vertical, 
a second (a) curves slightly to one side, and the third 
«(:J) curves much more strongly to the opposite side 
and is also dispersed or spread out as sunlight is dis
persed by a prism. 

The a rays suffer great loss by absorption in passing 
through thin layers of solids and even through air. 
The r rays pass with little loss and the heterogeneous 
(:J rays are absorbed more or  less in proportion to their 
deviation by the magnet. The a rays constitute al
most the entire radiation of polonium and the greater 
part of that of radium which also emits both /3 and r 
rays, the latter of very small intensity. Thorium, 
uranium and actinium emit and rays. 

The r rays seem to be identical with Roentgen rays 
and are therefore the result of wave motion in the 
ether. The action of the magnet on the a and' (:J 
rays indicates that these are streams of electrically 
charged particles. The direction in which such a 
stream is deflected depends upon the character of the 
charge (whether positive or negative ) and its extent 

�'ig. 3.-Crookes Spinthariscope for the Observation 
of Radium Rays. 

depends on the amount of charge, and the velocity 
and mass of the particles. From these considerations 
it has been inferred that the a rays consist of positive
ly charged particles of the size of chemical atoms or 
molecules moving with not more than one-tenth the 
speed of light, and that the (:J rays are composed of 
very much smaller negatively charged particles, or 
possibly free "electrons," or atoms of negative elec
tricity, moving almost as swiftly as light. In other 
words the (:J rays are identical with the well-known 
cathode rays emitted by the negative electrode of a 
Crookes tube, and the a rays are the same as the 
"canal" rays proceeding from the positive electrode, 
which were discovered by Goldstein a few years ago. 
Though the general properties of radium or Becquerel 
rays resemble those of Roentgen raYs, they are not so 
well suited for making radi{)graphs. 

Bodies on which Roentgen rays fall emit secondary 
rays which are not quite identical with the rays which 
excite them and these secondary rays may give rise to 
tertiary rays in like manner. Radium rays have simi
lar effects, and it should be noted that Roen, ';en rays 
themselves are the secondaries of the cathode rays. 
All of these are distinct from the phosphorescence and 
fluorescence, that is to say, the true light rays, excited 
by the impact of radium rays, as well as of cathode 
and Roentgen rays. In the case of  radium rays there 
are some peculiar phenomena which are best observed 
by means of Crookes spinthariscope (Fig. 3 ) ,  in which 
a plate E, covered with zinc sulphide, is exposed to thE 
radiation from a bit of radium salt A, and observec. 
through lenses LL. The plate appears dotted with 
points of light which flash out and vanish in a manner 
that suggests bombardment by myriads of tiny projec
tiles. 

The destructive action of Becquerel rays on the skin 
is far greater than that of Roentgen' rays, hence the 
former seem likely to be more effective in the treat
ment of lupus and cancer. The Roentgen rays afford 
n o  parallel to the paralysis of nerve centers produced 

by Danysz with radium rays. As a radio-active body 
emits both positively and negatively charged particles 
it must acquire an electric charge unless these leave in 
compensating proportions. As a matter of fact the 
light negative particles escape far more readily than 
the heavier pOSitive particles and there
fore the substance shows a continually, 
increasing positive charge. Mme. Curie 
and others have received slight shocks 
accompanied by sparks on opening sealed 
glass tubes in which radium bromide had 
been long kept. The accumulation of the 
charge is well shown by an apparatu£ de
vised by Righi ( Fig. 4Y' A few mill i
grammes of radium bromide are inclosed 
in a glass capsule, B,. to which are at
tached a thick and a thin strip of alumin
ium A, and the whole is suspended by an 
insulating rod in an exhausted glass tube 
through the bottom of which is fused a 
wire a connected to earth. The increas
ing charge is shown by the gradual di
vergence of the aluminium foil from the 
thick strip.  When the foil touches the 
wire the charge escapes to earth and the 
foil falls to a vertical position but at 
once begins to d iverge again. 

F' A D' h t . t I f f  Ig.4.- p-ISC arges occur a III erva s 0 a ew paratus for 
minutes until the strip is worn out by its I) e t e c t ing 
ceaseless motion. the Spontan

Radium and thorium compounds emit eous �lectri
cal DIscbar-

also an unquestionably material "emana
tion" or gas which has been condensed 
to the liquid form. 

g!ls of Ra
dmm. 

Being radio-active .. the gas seems to confer the same 
property, temporarily, on substances to which it clings. 
According to Giesel, it  contains an element related to 
lanthanum, which he has named emanium, but the in
vestigation is still unfinished. 

Others have observed that the emanation gradually 
changes into helium, a gas long suspected to exist in 
the sun and recently found on the earth, especially in 
radio-active minerals and springs. The continuous pro
duction of the emanation points to a gradual transfor
mation of the radio-active substance and suggests a 
cause of the spontaneous evolution of heat also observed 
in radium. According to the theory of Rutherford 
and Soddy, indeed, radio
activity is merely a subsi
diary [an accompanying] phe. 
nomenon of the transforma
tion of unstable into stable 
forms of matter.-Condensed 
from Dr. Bernard Dessau, in 
Die Umschau. 

••• 
An interesting trial was re

cently made by a German firm 
to discover whether light�rs 
can be safely employed for 
the transit of timber from the 
Norwegian coasts, across the 
North Sea, to English ports. 
For the trial a new type of 
lighter was constructed, with 
a carrying capaCity of 1,200 
tons of lumber, which is 
about four times the carry-
ing capacity of the sailing ves-

Fig. 5.-Condensation 
of Radium Emanation 
by Liquid Air. 

sels at present employed in this traffic. Powerful tugs 
were also built to tow th e  lighter across the North 
Sea. The passage of the cargo from Riga to the Tyne 
occupied eight days, which compares very favorably 
with the time occupied by the sailing vessels. The suc
cess of this experiment opens up new possibilities for 
the transit of lumber between these two points, since 
it is much cheaper, owing to the greater tonnage that 
can be handled on a single journey. 

.... � ., 
Speaking at the International Geographical Congress 

on the formation of Niagara Falls and Gorge, Prof. 
Grove Karl Gilbert, of Brooklyn, prophesied that 
the Niagara River will probably run dry in 3,500 years, 
because Lake Erie will find another outlet. 

.Fig.6.-How a Radiograph of a }'rog is Made. 



THE GREAT LONDON POWER STATION. 

BY HAROLD J. SHEPSTONE, 
The great generating station at Chelsea, London, 

which has been built by Mr. Charles T. Yerkes to fur
nish the necessary power for working the Metropolitan 
District and other London railroads, has now reached a 
stage in its erection when a reference to the undertak-
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plished in the two years that have elapsed is notablf'. 
In that comparatively short space of time a vast struc. 
ture has arisen, twice the size of the one at Niagara, 
and on ground that had to be cleared of wharves and 
other obstructions to make room for it. The station 
is s ituated in Lots Road, Chelsea, the entire site occu
pying nearly four acres of land . It boasts of a water 
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and may be detected for miles around. A popular wri

ter with an imagination, describing the' building re
cently, likened it to an elephant lying on its back with 
its fbur legs in the air. A small army of German 
bricklayers was imported to erect the stacks, and 
throughout their entire length they were built up 
from the inside. No exterior scaffolding of any kind 

The. Wharf, Showing the Traveling Cranes and Conveyors for Handling 
the Coal. 

One of the Great Concrete Coal Bunkers. There are Three in all, Having a 
Total Storage Capacity of 15,000 Tons. 

The Condenser Pits in the Engine Room. General View of the Interior in Its Present Condition. The ])Iechanical Stokers. 

Building up One of the 5,500-Kilowatt Generators. Testing a Cable. A 20,000.Volt Current is Passing Through the Goblets. 

Ing cannot fail to be of interest. Its rapid erection, 

coupled with the fact that several of its engineering 
features are entirely new, single it out as no ordinary 
feat in the electrical and engineering world. 

The work was started in the autumn of 1902, and al
though the station will not be completed until the 
beginning of next year, the atIlount of work accotIl· 

THE GREAT LONDON POWER STATION. 

frontage on the River Thames and on Chelsea Creek 
of 1,100 feet, and a frontage on Lots Road of 824  feet. 
The building proper is rectangular in design, 453 feet 
long by 175 feet wide, and 145 feet high to the peak 
of the roof. It has four large brick chimneys, two 
abreast, each 275 feet high. Being situated close to 

the river's bank, the huge shafts are very conspicuous, 

was allowed. Each chimney has an internal diameter 
of nineteen feet. Germans were also largely employed 
in the erection of the steel work, nearly the whole of 
the 20,000 tons used in the edifice having been im
ported from that cOUIitry. 

Naturally, great care was taken in securing the foun

dations. Two hundred and twenty concrete piers were 
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sunk to a depth of 35 feet in the London clay. The 
foundations for the shafts are 42 feet square, and 3 5  
feet below the ground floor level . Over 2,000 cubic 
yards of  concrete were used in each of these founda· 
tions. The steel framework of  the building, which has 
a total weight of 5 ,800 tons, is self-supporting. After 
erection, this frame was closed in with bricks and terra
cotta, the roof and most of the floors being of con
crete. No attempt has been made at rel let of :cc exte
rior of the building in the shape of ornamental decora
tion, thus giving it the appearance of a huge factory. 
Adjoining the main building are the offices, which 
occupy three floors, the lower of wh ich forms the ma
chine shops. This structure measures 81 feet by 25  
feet. It is  interesting to note here that the capacity 
of the whole edifice at normal load is  5 7,000 kilowatts. 
On this basis the cubic feet per kilowatt ( including of
fice building) is 139 ,  and the square feet per kilowatt 
is  1 .36.  It will be seen from these figures that consid
erable economy has been resorted to in the matter of 
:ioor space_ 

The main building is to be divided into two distinct 
compartments, the  near-river half holding some eighty 
boilers arranged in two tiers. This is regarded as 
quite a distinct departure so far as Ell is con
cerned-the erecting of boilers in tiers. The boilers 
are of the Babcock & Wilcox famous water-tube type.  
Each boiler has 5 ,212  square feet of heating surface · 
and 6 7 2  square feet of superheating surface. The boil
ers are already in place. They are piped in groups of 
eight, each group supplying the steam for one electric 
generating set and one feed pump, there being no steam 
connections between the several groups, except that a 
supplementary header at one end of the building is  
connected to two groups. This header supplies the ex
citer engin'es, or compressors, house pump, etc. Every 
economical device for reducing labor has been resorted 
to. Under each boiler there is a chain-grate stoker. 
They have each 83 feet of surface. Coal is fed automat· 
ically direct to the furnaces, and, after being used, 
passes through chutes to the basement, where it is 
caught in self-dumping buckets and conveyed to the 
ash pocket. 

The other portion of the building is given over to 
the turbines and generators, and may therefore be re
garded as the most interesting department. One of our 
photographs depicts the present appearance of , this 
room, from , which it will b e  seen that although a con
siderable amount of work has been done, there is "till 
much to do. Down the entire length of this room, and 
along one end, are three galleries given over entirely 
to the switchboards, ' from which the currents ' to ' all 

the sub-stations, of which there are twenty-three, are 
controlled.  When all the generating sets have been 
put in place, it will be a magnificent sight to stand in 
the galleries and view the machinery below. In all 
there will be  ten sets, each consisting of a Westing
house steam turbine running at 1 ,000 revolutions , per 
minute, and a four·pole, three-phase generator, which 
is  wound for a pressure of 11 ,000  volts at 33'% 
cycles per second. This 
is the h ighest pressure 
yet employed for trac
tion purposes in Great 
Britain. The period
icity will b e  thirty
three and one-third 
per second. It  i s  inter
esting to note that the 
steam turbines, which 
are the largest ever 
built, are each-that is 
to say, nine of them, 
the tenth being about 
half the size of the 
others-29 feet long 
over all by 14  feet 
wide and 12 feet h igh. 
The normal rating of 
each generator is  5 ;500 
kilowatts, ' b u t  , they 
will carry an overload 
of fifty per cent for 
two hours at practical
ly the same steam con
sumption per kilowatt 
hour. There are also 
four 125-kilowatt, 1 25-
volt steam-driven ex-
citer sets,. which will run at 375 revolutlons per min
ute. 

In the pits befween the engine fouhdations are tlie 
condensers. They are designed to work on the dry 
vacuum principle, while all the pum ps are electrically 
driven. They have each 1 5 ,000 square -feet ' of ,coolihg 
surface, and the circulating water will b e  siphoned 
from the River Thames through pipes 66 inches in 
diameter. This water an o also that intenoed for all 
the other machinery will pass through specially erect
eo filters , to prevent the possibility of the boilers get
ting "furred." There are no less than four miles of 
wires about the switchboard. All the high-tension 
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switches are motor-operated, and the feeder system is 
being erected in duplicate. 

Before leaving the engine-ro'lm, it  may b e  noted tl;lat 
the turbines are being supplied by the British Westing
house Company, and are of the Parsons type with 
Wescinghouse modifications. As already stated, the 
speed will be 1 ,000 revolutions per minute; while  
mounted on the same shaft is the three-phase genera
tor of 5 ,500 kilowatts. In full working order the total 
horse-power available from this one station, therefore, 
will be  sl ightly over 80,000 horse-power, or 120 ,000 
horse-power at flO per cent overload. The boiler-house 
portion of the station fronts Chelsea Creek, from 

Triumphal Arch of Caracalla_ 

which barges could unload. This piece of water , being 
th e property 'of a railroad company, a charge of one 
penny ( two cents ) a ton is demanded. As the daily 
coal consumption in' full working order would amount 
to 850 to 900 tons, a penny a ton in the course of a 
few years would naturally reach a respectable sum. 
The d irectors therefore decided to construct a dock of 
tkeir own. , This rycupied a considerable time, chiefly 
on account of the ir::mense amount of blasting ' which 
was found necessary. It  is now completed, and barges 
can enter it at any state of the tide. It is  spanned by 
two traveling cranes, each working a one-ton grab. 
The coal, after being weighed, is dropped throu'gh a 
hopper on to a belt conveyor, and carried up an incline 
elevator 140 feet in length to the top Of ' the building 
im mediately over the boilers,-�where the thl:ee giant 
coal bunkers are situated. They have a total capacity 
of 15,000 tons. 

Ruins of the Constantine Aqueduct. 

ROMAN REMAINJ IN NORTH AFRICA. 

The power station has been built by the Underground 
Electric Railways Company, of  London, Lim ited, of 
which ' Mr. Charles T.  Yerkes is the principal figure. 
It , will supply , the . n ecessary ! power ' for working the 
Metropolitan ' District ' Railway and the ' three "tubes" 
now under construction, namely, the ,Baker Street and 
Waterloo, the Charing Cross, Euston and Hampstead, 
and the Great Northern, Victoria and Brompton lines. 
The total l ength of these lines is over sixty miles, th e 
Dist.rict Railway alone accounting for about forty. The 
work of l aying the two conductor rails for the District 
system is now practically completed. Electric trains 
are expected to run over this line early in the coming 

year. The Baker Street and Waterloo Railway will be 
ready probably about the same time, but the services of 
the Chelsea station for the other tube lines of the 
group will not be required for some time, as the con
struction of these is  not so far advanced. The total 
cost of the power station has been put down at $7;  
5 00,000. 

• • • • 
ROMAN REMAINS IN NORTH AFRICA. 

BY THE l>ARIS CORRESPONDEN T  OF THE SCIEN 'rIFIC AMERICAN. 

Among the Roman remains which are to be found in 
Northern Africa, those of Tebessa are among the most 
remarkabl e  and best preserved. Tebessa is the Thevesta 
of the Romans, according to different inscriptions which 
have been found there. It appears for the first time in 
history in the geography of Ptolemy. Later on, with 
the title of Colonia, it is mentioned in the voyages of 
Antoninus. It  is probable that it commenced to flourish 
in the time of Vespasian and Titus. I t  was founded 
about 71-72 A. D .  and perhaps commenced as a Roman 
camp, at first only temporary, which then became fixed 
and grew in size. The camp was transformed to a city 
by the decree of Vespasian and was afterward raised to 
the rank of  a Roman colony. Tebessa reached the 
height of its prosperity and was a flourishing city at 
the beginning of the third century under Septimius 
S everus. The principal monuments, some of which are 
here illustrated, must be dated from this period. The 
ci,ty no doubt continued to grow until the time of the 
Vandal invasion, when most of the Roman cities of 
North Africa were laid waste. Later on, it was raised 
from its ruins by Solomon, the successor of the general 
Belisarius, in 543 .A.. D., as we are told by an inscrip
tion found on the Arch of Caracalla. The Arab his
torians relate that it was taken by Aboud-Yezid in 945,  
and '- it has , been occupied by th e  Arabs down to the 
present ' time. 

The ·ruins of the city, which are quite extensive, 
show the traces of  these successive occupations. ' The 
fortifications which Solomon erec,ted in the midst of 
the  immense ruins of the Roman city are still standing, 
anll serve to inclose the Arab town which now COil
tains but few inhabitants. The walls are from 35  to 
50 feet' h igh and are over 6 feet thick in most parts. 
They are flanked by twelve towers of two stories each. 
Three gates now lead through the walls .  One of these 
gates d�tes from the Byzantine epoch, but the most in
teresting is the gate which is formed by the ancient 
Triumphal Arch of Caracalla. This is one of the Roman 
ruins which escaped destruction. The arch, which is 
shown in one of our engravings, is one of the most 
important of the , Roman remains in Northern Africa. 
Its mass forms a cube mea;suring about 35 feet on a 
sIde. The arch is of the form known as quadritrons, 

and each face represents a triumphal arch with one en
trance. It seems probable that it  was originally placed 
in an isolated position, and no doubt stood in the middle 
of a public square. Only one side of the arch .is in a 
good state of 'preservation. Mounted on the top will 
be observed a small edicuJ e with four columns. No 

doubt this 'was design
ed to receive a statue 
wh ich set off the arch 
and could b.8' seen from 
a great distance. This 
structure was built in 
211-213 A. D. ,  and was 
dedicated to Septimius 
Severns, his wife and 
his son Caracalla. 

When the city of Te
bessa was abandoned 
by its inhabitants at 
the end of the fifth 
century, and was then 
sacked by the Moors 
a n d  other roving 
bands, the monuments 
suffered greatly, and it 
is no doubt at this 
time that the arch 
was partially demol
ished. In later times 
when Solomon re-built 
the walls of the an-
cient city, he used the 
arch to form one cor
ner of his construc
tion. He closed up 

the openings on two s ides by rough masonry and also 
the upper part of the northern Slue and transformed it 
into" ,a Gijy , gate ,and tower. The sid.e which is shown 
here is  sufficiently well preserved to give an idea of 
its original appearance. 

Another remarkable construction which is left from 
Roman times is the Temple of Minerva. As will be 
observed in one of the engravings, this handsome 
structure is in a fairly good state of preservation. 
The tt:mple has undergone many vicissitudes since 
the fall of the Roman empire. In more recent times it 
served as a soap Ltctory, a military bureau, a prison, 
and then a Catholic church. It  is a very fine monu-



ment in the Corinthian style, with graceful columns 
and well-executed reliefs. The edifice measures 35 
feet wide by 45 feet long, including the pronaos or 
portico, which is surrounded by six columns, but is 
not topped by a fronton as in the usual case. It  is 
thought that the latter was originally replaced by a 
series of statues. The pavement of the temple lies 
at a height of 26  feet above the original ground level, 
and is upheld by a three-arched vaulting. A staircase 
of twenty steps leads up to the portico. 

Many Roman remains are found at Constantine, 
which was fortunate in escaping the fate of Tebessa, 
and is now one of the large cities of the region. Sur
rounded as it is on three sides by the deep gorge of 
the Rhummel, it is a remarkable example of a natural 
fortress, and must have been the scene of great fight
ing in the course of history, as we are told that it was 
besieged and taken as many as eighty times. In the 
history of Numidia it was known as Cirta, and was 
the refuge of the unfortunate Jugurtha. When taken 
by the Romans, it was made the capital of Numidia, 
and its original name of Cirta was retained. After 
many battles it  was partially destroyed, but the Em
peror Constantine rebuilt it and gave it his name, 
which it has since retained. In  later times it fell 
under the domination of the Arabs, then under the 
Turks, who held it down to the present day. Its siege 
and conquest by the French troops forms an exciting 
page in the history of this region. But as this is 
somewhat outside of our present limits, it may only 
be mentioned that the Duc de Nemours besieged it in 

A Sarcophagus at Tipaza. 

1837 with 10 ,000 men, and after a hard struggle suc
ceeded in penetrating into the city. The Turks had 
taken refuge in the citadel and then tried to escape 
by means of long ropes which they let down into the 
gorge. But under the weight of so many bodies, the 
ropes broke and they all fell down into the abyss and 
perished. A large number 
of inscriptions, statues, 
and other remains have 
been found at Constantine, 
and excavat ions are con
tinually bringing fresh 
specimens to light . Built 
into the walls of the Turk
ish citadel or Kasbah are 
to be seen upward of 
twenty Roman inscrip
tions. The most · ancient 
of these dates from the 
reign of Alexander Sever
us. In the way of archi
tecture, one of the most re
markable of the remains is 
the R o m  a n Aqueduct 
which lies in the plain at 
a short distance from the 
city. This construction 
goes back to the Emperor 
Justinian. Five of the 
arches are still standing. 
The highest of these is no 
less  than 6G feet above 
ground. 

A fine piece of mosaic 
was discovered in 1860 by 
Cherbonneau. It dates 
from the later empire .  In 
the center is an inscription 
whose characters leave no 
doubt as to the epoch. To 
the right and left of the 
frame which contains the 
inscription are two doves. 
The background is orna-
mented with flowers. By 

Scientific America.n 

its characteristics, the mo
saic is thought to belong to 
the early Christian reli
gion, but this is a matter 
of question. At any rate 
the inscription might give 
some color to this  supposi
tion, as it  reads : JVSTVt; 
STIU LEX EST,  "The just man 
is his own law." The ex
terior border of the mosaic 
measures about 1 0  feet 
each way, and the execu
tion is so harmonious that 
at a l ittle distance it  might 
be taken for a painting. 
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Tipaza is an ancient sea
port which still bears the 
traces of its R 01Ylfln origin. 
At present nothing re
mains of its former pros· 
perity, and it is only a 
small village lying not far 
[rom Algiers. The ancient The Sarcophagus Discovered at 'l'ipaza. 

walls, which were fiankcd 
with towers, had a perimeter of 6 ,500  feet ana th e 
sea defended the town on the northern side.  Among 
the princip<:l remains may be mentioned a basilica, 
which is a rectangle 200  by 100 feet. The seven naves 
of the edifice were upheld by square pillars. Two sar
cophagi of white marble which are now in the garden 

of M. Tremaux are here 
illustrated. 

TIl e G .-eat Seal o f  

I£ng]a u d .  

Something of romance 
as well as of almost sanc
tity has always been asso
ciated with the Great Seal 
of England, and many a 
striking story has been 
told concerning it. The 
provision recently, there
fore, of the first Great Seal 
of King Edward VI I .  is an 
event of more than merely 
historic interest ; and the 
Lord Chancellor may as
suredly be depended upon 
to obey both to the letter 
and in the spirit that sta
tute of Henry VI I I .  which 
f o r  b a d  e the "carrying 
about the Great Seal , "  in-
attention to which was 
largely responsible ' f o r  

costing one of his predecessors the Chanceilorship. I t  
was Brougham who in the autumn of 1834 "carried 
about the Great Seal" to his lasting damage, grave 
scandal being cauEed by a report, generally credited 
at the period, that two good-humoredly mischievous 
girls had hidden it so effectually at a country house 

Tile · Ruins of the Temple of Minerva. 
BOMAN REMAINS IN NORTH AFRICA. 

that it could not for a time be found. William IV. 
was greatly shocked at this, and yet h e  was the mon
arch who, in the presence of Brougham himself, had 
joked over the Great Seal, for, when that Chancellor 
had intimated that his immediate predecessor, Lynd
hurst, claimed half of the old Seal ,  because h e  had 
been Chancellor at the King's accession, the sovereign 
exclaimed : "Well ,  then, I will judge between you 
l ike Solomon ; now do you cry 'heads' or 'tails' ? " ; and 
Brougham took the bottom part. This, of course, was 
not so bad as when James I I .  fiung the Great Seal into 
the Thames at Lambeth on his fiight from London, 
with the desire to embarrass his triumphant son-in
law, William of Orange ; and even this was not so 
deep a degradation for the Seal as when it was stolen 
from the house of Lord Chancellor Thurlow and never 
recovered, though some sort of dignity was attempted 
to be attached to the theft by the Tory suggestion 
that it was done by the wicked Whigs for the purposes 
of party warfare .-Westminster Gazette. 

--------.. ..-. ... ...- ----
Unsink a b l e  IJ i fe-Saving R aft. 

An ingenious unsinkable l ife-saving raft for passen
ger steamships has been invented by Robert Chambers, 
of Dumbarton, Scotland, the inventor of the semi
collapsible l ifeboat . This raft is built of wood and 
measures 20 feet long, 6 feet broad by 22 inches deep 
in center and 14  inches at the edge, tapering at both 
ends in the whaleboat form. The raft consists of three 
longitudinal bulkheads, dividing the raft into four 
longitudinal compartments thwartship. The bulkheads 
divide into thirty-two air-tight compartments. Sea 
anchor and hawser are also provided, to prevent the 
raft from drifting to leeward in a h eavy sea. Owing 
to the small space necessary for the stowage of the 
raft, several can be safely and easily stowed on top 
of each other on the vessel 's deck. In the event of 
collision, fire, stranding, or other causes of shipwreck, 

whereby l ife is endangered, 
the raft can be cut adrift 
at a moment's notice an d 
thrown over the ship's side 
into the water. It is self
adjusting, and has row
locks and pull ing and steer
ing oars secured in sockets 
in bottom and top alike. 
Each raft will carry be
tween forty and fifty peo
ple, and the I ife l ines 
round the edge wi1l sup
port as many as can hang 
on till rescued. The raft 
has been severely tested by 
the Board of Trade, and 
has been duly passed. 

---.. ....... . ---
The Bureau of Construc

tion of the Navy Depart
ment has asked for bids 
on twelve sectional wooden 
wireless telegraph poles 
for the propos3d stations at 
Key West, San Juan, Pan
ama, and Colon. The poles 
will be 212 feet high-the 
tallest ever used in wire
less operations in th is 
country-and three will be 
installed at each of the sta« 
t ions named. It is expect
ed that when equipped with 
the latest and most effici pnL 
wireless reeeiving appar-
atus a large field of adion 
for each of the stations 
will be assured. 
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THE HIGH-POWERED TRACTION ENGINE AND ITS 
MAN Y  USES. 

The extensive use of traction engines on the Pacific 
coast in agriculture and the 
lumber business attracted 
attention to their Vcl :ue for 
other purposes where consid
erable power is  required, and 
recently they have been em
ployed in California for a 
variety of novel purposes. In 
addition to the tractors used 
for farming and hauling 
loads of lumber, rangin:., 
from 40  to 60  horse-power, 
another type has been con
structed especially for moun
tain work, such as transport
ing ore and other freight. in 
regions where the ' grades are 
unusually heavy, or where 
there are no roa ds whatever. 
The ore from the Copper 
King mines in Fresno Coun
ty has to be transported a 
distance of 18 miles to a rail
way over a very rough coun
try, through the foothills of 
the Sierra Nevadas. For this 
service a special tractor has 
been built, of 100 horse-pow
er. Trains of ore wagons or 
cars, each having a capacity 
of 2 2 ]12 tons, are made up, 
with one tractor to every two 
cars, and this method has 
been substituted for ani· 
mal power. The freight 
can be carried more eco
nomically and in less 
time. The engines used 
are similar in their prin
cipal features to those 
used in the forests, but are 
more heavily built. They 
are among the largest of 
the kind which have ever 
yet been constructed, and 
are known as the Best 
type. 
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the tractor. The engine is  started, and the log pulled 
up the skids and onto the truck. Usually the trucks 
are large enough to hold two or three logs abreast. 

The Tractor Hauling a Locomotive. 

433 
When the first tier is in position, it  is chained to the 
body of the truck, then the skids are extended from 
the top of the tier to the ground, and another layer 

pnlled into position in the 
same manner. In this way 
the truck can be loaded witl! 
three and sometimes four 
tiers�an operation which 
would be very difficult witll 
th e ordinary donkey engine, 
or by the use of animals. 

A somewhat novel use of 
the motor is the moving of 
dwellings and other buildings 
from place to place. As a 
substitute for horses they 
have been found very suc
cessful, as less apparatus is 
required, and the power can 
be applied much more easily. 
In the instance illustrated 
two 60-horse·power tractors 
of the Holt type were used 
for the principal motive pow
er, being connected by cables 
with the building, which was 
shored up and placed upon 
small trucks. As will be 
noted, they were placed in 
tandem, while a small tractor 
was also utilized for hauling 
purposes. as well as to assist 
in keeping the building mov
ing in a straight line. The 
house illustrated was moved 
over a mile, part of the way 

being across a field ; but 
frequently buildings are 
pulled eight and ten miles 
by this method. 

Another illustration of 
the curious freight which 
is  sometimes transported 
by this means, may be 
given. A lumber company 
decided to build a logging 
railroad a few miles long 
between a timber tract 
which i t  owned and its 
mill. The nearest railway 
station for the delivery of 
the locomotives, cars, and 
rails was several miles dis
tant from the tract, and 
the question arose as to 
the best method of trans
porting this material. The 
company decided to em· 
ploy a tractor for this pur· 
pose. and after the rail· 
road had been completed, 
all the cars and even the 
locomotives to be used up·  
on i t  were drawn across 
country by this means. 

In addition to hauling 
logs and lumber to the 
mill or railway station, 
the tractors are also used 
for loading p u r  p 0 s e s . 
Where logs are to be 
transported, they are gen
erally piled upon trucks 
specially made for the 
purpose. The truck is  
hauled to the place where 
the logs are wai t ill g trans
portation, and skids or 
stout wooden posts are 
laid against the side of 
the truck, forming an in
clined platform. Around 
the log to be loaded is  fast
ened a chain or rope for a 
grip, which ends in a hook 
or link. To it is  attached 
a wire rope fastened to A 50-Horse-Power Traction Engine. Driving 'Vheels, 8 .Feet in Diameter and 5 Feet in Width. 

The tractor was utilized 
in another novel manner 
in San Francisco recently. 
It was necessary to replace 
one of the cabl es used in 
a car line upon several of 
the streets, which have 

The Tractor at 'York in the Harvest Field. Rear View of the Traction Engine. 

THE HIGH-POWERED TRACTION ENGINE AND ITS MANY USES. 



434 
very steep grades. A strike among the teamsters made 
it impossible for the street railway company to secure 
enough horses to haul the cable to the power house, 
from which it was to be run through th e slot. It was 
decided to use the tractor, but none could be secured 
in the city. A telegram was sent to Stockton, which 
is nearly one hundred miles d istant, and one of the 
largest motors "fired up;" and started for San Fran· 
cisco over the highways. It arrived about twenty·four 
hours later, and was immediately taken to the wharf, 
where the . cable reel had been placed upon a truck. 
It was coupled to the truck. and the tractor started 
for the power house, several miles distant. The route 
included a climb up a hill on which the grade is over 
ten per cent, but the load was taken to the top with· 
out difficulty, and in two hours from the time the 
start was made the cable was being unwound. 

In addition to plowing, cultivating, and operating 
the harvester in the grain field, the farm tractor is 
now extensively used in operating thrashers. Its power 
is employed to haul the thrashing machines into the 
field.  Then the thrasher is belted to the flywheel of 
the tractor, and it is used as a stationary engine, al· 
though but a small part of its power is required. 
This type of tractor is provided with a spark arrester 
of wire, which surrounds the smokestack. 

. . . , .  
THE BERTILLON IDENTIFICATION SYSTEM . 

( Continued tram page 432 . ) 
bow to the extremity of the middle finger, the forearm 
being bent at  an acute angle with the arm, and the 
hand extended flat on a table with the nails upward. 
A specially·constructed table is naturally used-a table 
rather high and narrow, with trestle·formed supports. 

These measurements must be taken accurately. In 
the Police Department of New York a criminal is 
measured and photographed in about ten minutes. 

As we have already stated, 
peculiar markings and mor· 
phological characteristics 
are also noted. The color of 
the aureola and periphery 
of the eyes is ascertained, 
together with other pecu· 
liarities. The form of the 
nose is observed-whether 
the b r i d  g e b e c u r  v e d ,  
straight, or convex, whether 
the base is  elevated,  hori· 
zontal, or depressed. Tho 
size of the ear, whether it 
be large or small, is deter· 
mined, and also the forma· 
tion of the lobe. 

Characteristics o f  t h  e 
teeth, such as their number. 
whether they have been 
filled, whether any are brok· 
en, are set down. The in· 
clination of the forehead 
and of the chin is also ob· 

. served. 
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collection of sixty thousand cards into groups of !"lSS 
than a dozen each. 

Assuming that the cards are thus classified, how are 
they used in identifying a criminal? The subject is 
first measured in the manner which we have already 
described.  Turning to the card catalogue, the group 
of cards is first sought containing the d ivision for a 
length of head corresponding to that of the criminal 
just measured,  stopping at the subdivision of the width 
of his head, and afterward seeking for the subdivision 
of his middle finger, then that of his foot, and that of 
his  forearm. By one elimination after another, a little 
group is reached which ought to contain the card 
sought for, if the criminal in question has ever been 
arrested before and measured. 

As a general rule, i t  is unnecessary to examine all 
measurements. It is found in practice that the length 
and width of the head are in most cases quite suffi
cient to identify a criminal, for the other measurements 
conform most admirably to his. By thus placing at 
the beginning those measurements which have the 
greatest i dentifying value, the work of finding a card 
is considerably facilitated. 

It should not be supposed that the measurements of . 
the criminal will conform exactly with the measure· 
ments on his i dentifying card. It  is very rarely, in
deed, that several measurements of the same subject, 
taken in rapid successioIi, - wi l l  agree exactly. It is  
difficult, of course, to keep within the proper limits ; 
but then in a system in which so fine a subdivision as 
the millimeter is used, it is but natural that slight 
variations occur. It is almost impossible to obtain 
twice over the same set of figures for the height, the 
trunk, and the width of the ear. A maximum of 
negligible error is therefore allowed. In the case of 
the height, this error is  placed at 30  millimeters ; of 
the length and width of the head, at 2 millimeters ; of 

�Ioving a House in California. 

was previously guesswork in many cases has now given 
place to absolute certainty. A criminal over twenty· 
two years of age who has once been measured must be 
i dentified if he is  ever arrested, convicted, and meas· 
ured again. 

• • • • • 
Substitution of Electricity for M atter. 

BY EDGAR L. LARKIN. 
Take two hollow spheres of wood, each three or 

four inches in diameter. Cover their surfaces with 
tin or gold foil. Fill both with fine shot through a 
small hole in each. Cork, invert, and suspend by silk 
cords to the ceiling. The apertures will be in their 
under side. Let the d istance between them be, say 
three inches. A force, or activity named gravity, wili 
exert attraction, and they will · draw slightly nearer 
each other, the cords being drawn out of the vertical. 
Remove the corks, and allow all the shot to escape.  
The balls will separate until the strings abo ve are in 
d irection of a plumb line again . .  Now, charge the 
metallic films on the globes with unlike static elec· 
tricity, and they will move toward each other as be
fore. And the charge can be of such intensity that it 
will attract with the same force as the gravity inherent 
in the shot. Conceive the spheres to be  in an absolute 
vacuum, so that no trace of electricity will leave the 
surfaces of the metals. Now imagine that all the 
wood could be removed without disturbing the coat
ings. The balls will still attract. And let the m etal 
all be removed from the interior surfaces, out to an 
external layer whose thickness is the diameter of a 
Thomsonian corpuscle. Then the electricity, ever 
moving outward, as layer after layer of corpuscles are 
removed from the inside, would resiiole on the extreme 
external surfaces of the corpuscular films. Attraction 
would be the same as in the outset. The films might 
weigh the one·quadrLlionth of a gramme. Assume 

that they would ; for cor· 
puscles are of the one· thou· 
sandth part of the mass of 
a hydrogen atom. No mind 
is able to conceive how thin 
the layer is  when only one 
corpuscle deep. 

Next contract the shell to 
one·half its original diame· 
ter. Its surface will be reo 
duced to one·fourth ; but the 
thickness of the film is four 
layers. The three interior 
layers can be dispensed 
with . The electriCity will  
move to the external layer, 
and its density will be 
doubled ; but attraction be· 
tween the globes, mere 
shells of corpuscles ,  will be 
the same as the first. fill ed 
with shot. Continue the 
shrinking ; then for each re-
duction of the radius to one· 

The measurements taken 
must now be classified. This 
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half, three·fourths of the 
corpuscles may be cast 

is done by means of cards each 5 %  inches wide and 6 % 
in ches high. As the measurer calls out the figures 
which he reads from the instruments, an/assistant jots 
them down upon an identification card. Assuming that 
there are sixty thousand of these cards, the first · step 
is to d istribute them according to length of head into 
three primary divisions-"short," "medium," and 
"long." This classification does not depend upon any 
personal discretion, but is sharply defined by figures. 
Th e medium length of the head is considered to vary 
from 185 to 190 millimeters. All above this are con· 
sidered long ; all  below, short. 

We have now three classes of heads, numbering each 
twenty thousand .  Each of these single classes is again 
subdivided, this time into three groups based on the 
width of the head, for the reason that the width varies 
independently of the length, and for the reason that 
it is impossible to determine from the· knowledge of 
the length of a head what its width may be. The new 
suhdivisions, nine in number, are made up of narrow 
widths, medium widths, and broad widths. Each of 
these nine subdivisions numbers approximately 6 ,666 ,  
which is again d ivided into three groups, according to 
the length of the middle finger, thus making a total of  
twenty·seven subdivisions. A fourth subdivision is  
made on the basis of the length of the foot, which 
again subdivides each group obtained into three, each 
containing about 251 groups. Next come three sub· 
d ivisions based on the length of the forearm, which reo 
duces the preceding number to less than eighty·four. 
The variations of height divide each of these last lots 
into three of about twenty·eight each, which are evenly 
distributed, still on the same principle, into classes by 
means of the variations of the length of the l ittle fin· 
ger, and into classes according to the color of the eye. 
This last group, d epending upon the color of the eye, 
is again arranged accor'iing to the increasing size of 
the ear. In this manuer it is possible to arrange a 

the length of the left foot, at 6 millimeters. Thus, if 
a criminal who is to be i dentified has a height of 7 
millimeters greater or less than that called for by a 
certain card, it is absolutely certain that he is the 
same person, provided the other card measurements 
conform with his. If, on the other hand, his height 
is  greater or less by 30  millimeters than that called for 
by the card most closely approximating to his anthro· 
pological measurements, it  is reasonably certain that he 
has never before been measured .  Such is the precision 
with which a criminal can be identified by means of his 
bodily proportions scientifically classified, that simply 
by means of the figures on the identification cards, and 
not by means of his name or his photograph, is it pos· 
sible to ascertain whether or not he has ever before 
visited the measuring room of the Police Department 
of the city of New York. Dr. Bertillon himself sbttes 
that it is impossible to find two exact duplicate cards 
within a millimeter in the anthropometrical file of a 
hundred thousand cards in the Parisian Prefecture of 
Police. 

The descriptive marks which are noted upon the 
identification card serve simply as an aid to the fig, 
ures. Exclusive reliance is not placed upon them by 
any means, because i t  is possible for blemishes in the 
skin to be removed, because the color of the hair 
changes with age, and that of the eye as well. The 
shape of the nose, the ear, and the incl ination of the 
forehead and chin. however, are more trustworthy 
data. Dr. Bertillon has stated the rule of applying 
these d istinctive marks as a means of identification as 
follows : All the marks indicated on an o ld  card 
should be still recognized on the subject if this card 
really applies to him, but on the other hand, it  is not 
necessary that all marks on the present subject should 
appear without omission on the old card. 

The scientific accuracy of the Bertillon system of 
identifying criminals is  now beyond question. What 

aside. How far this process 
could go is unknown ; but it is reasonable to b elieve 
that it  coul d  be carried out theoretically until matter 
almost entirely d isappears. Still attraction is  not af· 
fected. Of course, it is not known to what density 
electricity can be forced in a perfect vacuum, nor 
whether attraction is able to act in the entire absence 
of matter between the spheres. But it now appears 
that electricity and gravity are either identical or very 
closely related. 

. I .  . 
An Old Clock. 

The oldest working clock in Great Britain is that 
of Peterborough Cathedral, which dates from 1320, and 
is conceded to have been made by a monastic clock· 
maker. It  is the only one now known that is wound 
up over an old wooden wheel . This is some twelve 
feet in circumference, carrying a galvanized cable  
about 300 feet in  length, with a leaden weight of three 
hundredweight. The cable has to be  wound up daily. 
The gong is the great tenor bell of the Cathedral, which 
weighs 3 2  hundredweight, and it  is struck hourly by 
an 80-pound hammer. The gong and striking parts of 
the clock are some yards apart, communication being 
by a slender wire. The clock is not fitted with a dial, 
but the time is indicated on the main wheel of the 
escapement, which goes round once in two hours. This 
clock is of most primitive design, more so than the fam
ous one made for Charles V. of France by Henry de 
Nick. • . '  . 

In the new coal bunker at the New York navy yard 
precautions against spontaneous combustion have been 
taken. Each bin is provided with two galvanized iron 
pipes 4 inches in d iameter, 20 feet long, which are so 
hung that a thermostat may be moved through the 
entire depth of coal .  Each thermostat is conn ected 
with a suitably placed annunciator, so that a constant 
watch can be kept on the temperature of the stor�d 
coal. 
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AEROPLANES IN FRANCE AND M. ARCH
DEACON'S APPARATUS. - RULES FOR 
CONCOURSES. 

Experiments with aeroplanes are now 
taking a fresh start in France, mainly 
owing to the efforts of M. Ernest Arch
deacon, an enthusiastic aeronaut and 
member of the Aero Club. Airships have 
hitherto occupied the attention almost 
exclusively, but at present a number of 

A discovery of the greatest importanctl 
has very recently been made in the do
main of ocular science. Doctor Walther 
Thorner, assistant at the clinic of eye 
diseases at the Royal Charity Hospital, 
has solved a problem that several prac
titioners had a long time previously 
studied with indifferent results. He has 
succeeded in photographing the back of 
the eye and in obtaining good reproduc-

Fig. 2.-Right Eye of a Boy 
sixteen years of age, Show
ing a Normal Optic Nerve. 

Fig. 3.-Ri.:ht Eye of a Girl 
fifteen years of age, Show
ing a Normal Optic Nerve. 

Fig. 4. - Photograph. Showing what is Commonly Called 
the " Yellow Spot," the Most 
Sen'sitive Place in the Eye. 

aeroplanes are being constructed, and it 
is expected to hold a series of concourses 
during the coming season. The Aero Club 
has appointed a commission, headed by M. tions of the photographs.  His invention 

is a great improvement upon the Helm-
holtz eye speculum, which permitted only of examining 
the back of the eye, while now an image of it can be 
fixed. 

The failure of all attempts made up to the present 
to photograph the interior, and the back, of the eye 
has been due to the peculiar structure of this organ. 
It  is difficult, in fact, to illuminate the eye sufficiently 
to obtain a photograph of it ; and even upon employing 
powerful sources of light, the exposure of the organ 
would take too long and would occasion unendurable 
pain to the patient. 

Dr. Thorner in the first place constructed an appar
atus by means of which he succeeded in photographing 
the eyes of certain animals and principally 
those of cats. As the back of the ' eye is darker 
in man than in the cat, it became necessary to 
introduce certain improvements in the appal" 
atus before it was possible to photograph the 
back of the eye of man. Owing to such im
provements, the inventor has finally obtained 
complete success. The wide-open eye illumin
ated by the soft light of a kerosene lamp, is 
placed at the entrance of the apparatus ( Fig. 
1 ) .  A lens reproduces an exact image of the 
interior of the eye on a plate' of ground glass. 
After an accurate focusing has been secured, 
the shutter is closed and set and the ground 
glass is replaced by a sensitized plate. A sim
ple pressure operates the shutter, and, at the 
same moment, an electric spark ignites a quan
tity of flash-light powder. The illumination 
lasts for a sufficient length of time to allow the 
back of the eye to be reproduced upon the pho
tographi c  plate. The images thus formed are 
still slightly imperfect, and it is necessary in 
developing them to exercise particular care in 
order that good nevatives may be obtained. 
which shall permit of making positives such as 
are represented in .Figs. 2 and 6 .  Among these 
images may be seen both healthy eyes and dis
eased ones. Here we observe the ramifications 
of the delicate vessels of the retina, the heavy 
lines representing the veins and the less con
spicuous ones the arteries. It is through the 
observation of such details that healthy eyes 
are distinguished from diseased ones. Very 
short-sighted eyes, for example, are character

Fig. 5.-The Optic Nerve of an 
Eye Affected with Myopia to the Highest Degree. 

Fig. 6.-Eye Affecterl with Cho
roiditis (Inflammation of the tunica vasculosa) in the maCttla lutea. 

ized by a peculiar aureola around the center 
which emits a very light radiation after the 
manner of a sun. ( Fig. 5 . )  It  i s  therefore now 
possible gradually to follow the progress of an eye dis
ease through its successive periods, and likewise to pho
tograph each of the parts of the interior of the eye 
separately. 

Fig. 1.-APPARATUS FOR PHOTOGRAPHING THE INTERIOR Of 
THE EYE. 

Owing to Dr. Thorner's patient researches, the del
icate art of the oculist is destined to enter a new 
phase which will doubtl ess be the starting point of in-
teresting discoveries 
in the domain of 
o c u I  a I' science. 

At a largely at
tended meeting of 
teachers in London 
the other day, Mr. 
Mosely said that 
" the broad-minded 
way in which Amer
ican engineers in 
South Africa tackled 
t h e  propositions 
brought before them 
was what first ex
cited his interest in 
the system of educa
tion in the United 
States." He bel ieved 
that it was the 
fourth "R" which 
was at the bottom 
of education in this 
country. "Children 
are taught not only 
how to read, but how 
to reason." This was 
the spirit which per
meated the whole na-

tion and largely helped to build up its commercial suc
cess. Prof. Armstrong deprecated the tendency here to 
make our manual training schools  into trade schools
"a magnificent metal workshop here and a magnificent 
wood workshop there." What would be more useful 
was a training for a variety of occupations with refer
ence to local requirements.-N. Y. Evening Post. 

ARCHDEACON'S FLYING MACHINE. 

Archdeacon, which will look after this 
branch of the subject, and it has now drawn up a 
series of regulations for the different events which 
are to take place. Competition will be greatly stimu
lated by the fact that M. Henri Deutsch ( who offered 
the $20 ,000 prize for airships ) has now founded a 
prize of $5 ,000  for aeroplanes. The prize is to be 
awarded for the first aeroplane which will cover 
one kilometer ( 0 . 62  mile ) including the forward 
and return trip. A subscription fund, of which 
M. Archdeacon is the first contributor, is now 
being raised in Paris for a similar purpose. This 
movement shows the interest which is now being 
awakened in the subject. Among the new aeroplanes 

which have been built or are now in construc
tion in France may be mentioned that of M. 
Archdeacon, then Capt. Ferber's apparatus, 
which was one of the first to be built . in 
France, after the work of Chanute in America, 
'rhe Drzewieck aeroplane is in construction 
at the Chalais-Meudon aeronautic establish
ment near Paris. 

M. Archdeacon's aeroplane is shown in the 
engraving, mounted by the aeronaut. It was 
built at Chalais and then taken to the Aero
static Park at St.  ClOUd. It resembles the 
Wright ( American ) aeroplane in its general 
principles, but contains different modifications 
in detail which will no doubt make it an im
provement over the former. It is built of an 
ash frame braced by steel piano wires of 0 .06  
inch diameter. The frame supports two su
perposed planes which are slightly convex from 
front to rear. The planes are formed of extra 
light French silk and measure 24 feet long and 
4 , 5 feet wide. The planes are spaced 4.4 feet 
apart. The total surface is 25  square yards. 
The effective surface is sl ightly less, owing to 
the lower frame which supports the aeronaut 
in the position shown. The aeroplane has a 
horizontal rudder in front and a vertical one 
in the rear. The whole apparatus weighs 
about 75 pounds and is very strong in spite of 
its light construction. M. Dargent, the con
structor, has succeeded in building it so that 
it can be taken apart for transportation. The 
aeroplane is to be taken to the new Merlimont 
aerodrome near Berck on the channel coast, 
where M. Archdeacon is to try it. 

The new commission of the Aero Club re-
cently held a meeting to fix the question of 

aeroplane competition and the conditions under which 
the trials are to be held. Commandant Renard, Messrs. 
Henri Deutsch, IVI. Tatin ( who has already built the 
new airship "City Of Paris" ) ,  Capt. Ferber, Girardot, 
the automobile champion, and others are among the 
members. The immense Galerie des Machines at the 
Champ-de-Mars is to be  placed at the disposal of the 

aeronauts, who will 
find ample room for 
making the prelim, 
inary experiments. 
More extended trials 
are to be made on 
different spaces of 
ground near Paris, 
and the main con
courses of aero
planes will be held 
at Berck, where the 
fiat beach affords a 
good place. Com-
mandant R e n a I' d 
proposed a set of 
rules for regulating 
the future competi
tive tests of aero
planes in France, 
and these have been 
adopted. This is an 
important point and 
makes it possible to 
compare the aero
planes with each 
other. 

The rules which 
h ave been advocated 
b y C o m m a n d a n t 



Renard for comparing the flight of different aero
planes and thus make the competitive tests possible, 
are the following. The rules apply to aeroplanes 
without motors, and either with or without an aero
naut. Three series of tests are to be considered : 1. 
Tests of the most gradual slope. 2. Tests of sustain
ing quality. 3 .  Tests of  specific lightness. For the 
tests of the most gradual slope, the landing is to take 
place within a sector having its center at the starting 
point and determined by the commission. The axis 
of the sector is to be directed against the wind, and 
its total amplitude is not to exceed 4 0  degrees. The 
apparatus .will be observed at the moment when it 
passes two test l ines perpendicular to its trajectory. 
At each of the observations the height above th e  
line will be measured a n d  the instant of passage will 
be chronometered. An anemometer will be installed 
at least 3 0  feet above the summit of the hill used as 
the starting point. I f  E represents the horizontal 
distance of the two test lines, E' the distance traversed 
by the wind between the two observations, H the 
height of the apparatus also between the two readings, 
the slope will be given by the formula 

H 
a = ---. 

E + E' 
It is this fraction which is to be used as the base for 
awarding the prizes or determining the records of the 
m inimum slope made by the aeroplane. 

The sustaining power Q of an aeroplane is equal to 
,\ 

the ratio - of its load ,\ per square meter to the 
'\' 

l oad ,\ , of a parachute falling in a straight line with 
the same vertical speed V. To obtain the load per 
square meter, i t  suffices to measure the weight P of 
the apparatus at rest and the carrying .surface S. We 
then have 

P 
il = -. 

S 

On the other hand, we measure the height of fall  H 
during a given time T " whence· 

H 
- .  V 
T 

will give the speed of fall. We then calculate the 
surface il '  which the parachute would have when 
falling with the same speed by the formula 

it' = 0 . 0 8 5 V' ;  
V being the measured speed H -;- T and 0 . 085 
senting the mean coefficient of air-resistance. 
ratio 

it 
- = Q 
il' 

repre
The 

which is thus oHained will serve as the base for 
awarding the prizes and establishing the record ' of  
sustaining quality of the aeroplane. In this case it 
i s  not necessary to measure the speed of the wind. 

The speCific lightness of the aeroplane is the ratio 

P' 
- = L  
P" 

of the net weight P' sustained, to the weight P" of the 
apparatus, including the planes. The weights P' and 
P" are easily found when the apparatus is at rest. 
The fraction L is to serve as a base for giving the 

. prizes and for records of specific lightness of the 
aeroplane. 

The total value of the apparatus is defined by the 
number of points given to it, letting 0, 0', and 0" 
represent . the value from the standpoint of minimum 
slope, sustaining capacity, and specific l ightness re
spectively. Each of the awards 0 will vary from 0 
to 20, and the total value will be obtained from the 
formula 

G = O + 0' + lh O".  
The awards 0 will  be determined by the following 
formulre : 

1. For the minimum slope : 

1 
0 = -

a 
which gives the maximum of 20 for a = 1-20. 

2. For sustaining quality : 
1 

O' = - Q , 
5 

\:�ich gives the maximum of 20 for Q = 100. 
3. For specific lightness : 

0" = 4L, 
which gives the maximum of 20 for L = 5 . 

. . . , . 
The United States Bureau of Naval Construction has 

made an inquiry into the expense of building warships 
in government yards, and in the report decides in 
favor of private companies. This is due to the fact 
that government workmen are paid higher rates. 

Scientific America.n. 
Raising Drng Plants. 

BY GEORGE E. WALSH. 
The United States raises a good many of its medi

cinal plants, but it is so addicted to the drug habit that 
it pa.ys an annual bill of some $16,000,000 to other 
countries for importations. If these drugs must be 
used, it is only natural to ask if the patient cannot 
save some of the money by encouraging the home 
industry. A good many of  the drug plants are prod
ucts of the tropics, and cannot be raised here ; but ex
pert authorities inform us that some four or five mil
lion dollars' worth of the others could readily be pro-
duced in the back-yards of our suburban homes. . 

The early pioneers in this country considered their 
herb and medicinal gardens of prime importance ; but 
with the development · of medicine, an d particularly 
in the establishment of the ubiquitous drug store, this 
practice fell into disuse. There was no need to raise 
your own medicinal plants. They could be obtained 
much easier, and at l ittle expense, at the apothecary's. 

There has been a steadily increasing shortage in 
the common golden seal, or Hydrastis canadensis. At 

,one time golden seal was so abundant in the East that 
it was torn up and burnt by farmers to keep it from 
overrunning their fields. In the Ohio Valley it was 
considered a pest. But to-day it is worth about 75 
cents per pound wholesale in the market, and it  is 
eagerly hunted for by drug plant collectors. There 
are scarcely 1 5 0,000 pounds collected annually in this 
country, and the actual demand is several times this 
amount. 

Golden seal will grow easily on rich, loose garden 
soil. The soil should be made to imitate that of the 
woods or forest as nearly as possible. The plants are 
put in rows six inches from each other, with a foot 
between each row. It  takes about three years from 
planting before harvesting, and after that an annual 
supply of roots should be had. In two seasons the orig
inal plants should increase four times by dividing the 
rhizomes, which can be cut up in the fall .  After the 
second year the increase should be much faster, for 
the rhizomes can be cut into small  pieces, and each 
one bearing a bud will form a new pIant. The original 
plants can either be obtained from the woods o r  from 
nurseries. In either case they should be planted in 
late summer, and carefully protected the first winter. 

The cultivation of seneca root, or snakeroot 
( Po 7lygala senega ) , has also been undertaken in this 
country. Like golden seal it was at one time very 
abundant in this country, and it was gathered by 
collectors of drug plants in the South. The annual 
shortage has sent the price for it soaring. Oasca�a 
sagrada, Rhamnus purshiana, and the coneflower, or  
Echinacea angustifolia, are also running short in this 
country, and their cultivation could be undertaken with 
a sure knowledge that prices would be maintained for 
years to come. Plantations of these drug plants should 
yield a good income after the second year, and if the 
propagation increased by cuttings, the supply should 
be satisfactory. 

A curious fact in regard to the drug trade is that 
we are to-day importing in considerable quantities 
ordinary medicinal plants which are found growing 
wild in this country, and are largely neglected. In 
some cases these wild plants are 'destroyed by farmers 
as noxious weeds, and their very presence on the farm 
is an eyesore to them. In this class of despised drug. 
plants we have the common dandelion, burdock, couch 
grass, and curly dock. The poor Italians of  our towns 
and cities are apparently the only ones to appreciate 
the value of these common medicinal plants. In the 
spring and summer of the year they go forth to dig 
the roots of the dandelion and dock in gardens, lanes, 
and by the roadsides. In speaking to one of these 
Italian collectors, the writer ascertained that he made 
nearly a hundred dollars a year in this way. Only a 
small fraction of his time was given to collecting. 

Fair prices are quoted in the drug trade for dock 
and dandelion roots, and the cultivated sorts are so 
much superior to the wild that there is money in them. 
All that the farmer or householder needs to do is to 
start a rich piece of damp ground with the roots of  
the dandelion or burdock, and then by transplanting 
cuttings each year a large supply could be raised. 
The plants take possession of  the soil, but the small 
ones should be thinned out to give the better growths 
more room. To cultivate dandelions, burdock, and 
couch grass seems like an absurdity to some, but we 
have it upon the authority of the D epartment of . Agri
culture that many tons of these roots are imported 
annually into this country for the drug trade. 

Experiments have been made to introduce the cam
phor and cork trees in the Southetn States, and some 
little success has been attained ; but it . would seem 
much more to the point if  farmers would attempt the 
cultivation of wild native plants that we now have to 
import to meet the ordinary drug trade demand. There 
is common sage, which we raise in such small quanti
ties that we have to depend upon Italy for our needs. 
The prices for sage are small, and this fact has dis
couraged many from undertaking to raise it. But the 

plant is easily cultivated, requiring practically no great 
attention, and its annual crop of leaves is large. Five 
or ten acres devot-ed to sage growing yields excellent 
returns on the money and labor invested. It will grow 
in soil that is not very rich, and once the plantation 
is started, it  continues to yield an income for the 
simple . work of harvesting it. To make it  profitable.  
it should be raised on a fairly liberal scale-not less 
than five or  ten acres. In the South in particular it 
can be raised at l ittle cost. It  can be started from 
seed, and then increased rapidly by cuttings, so that 
within two or three years a plantation should be in 
full growth. The leaves are simply stripped from 
the bushes and dried out of doors on wooden racks, ' 
after which they are baled for market. 

Belladonna, henbane, and stramonium grow in this 
country under cultivation, so that good crops can be 
harvested, and they all occur here as wild plants or 
weeds. We import quantities of all three from middle 
and southern Europe, and pay a good price for them. 
All of these are susceptible to culture in small gar
dens, their roots growing rapidly, and their leaves 
furnishing an abundance of  medicinal material for 
drug purposes. Stramonium is  an annual, and must 
be planted from seed each year, but belladonna and 
henbane are biennials, and can be increased by root 
division. The leaves are collected and dried in warm, 
airy places for market. 

Prices for these drugs are moderately good, and an 
acre of  land devoted to their culture should yield fair 
profits. The labor of cultivating is small, the chief 
item of expense being harvestil).g and drying of the 
leaves. In the case of belladonna the roots are also 
collected and sold for medicinal purposes. The work 
is all light, interesting, and profitable for man or 
woman. 

While caraway, anise, and coriander seeds are not 
usually classed among drugs in the eyes of the average 
person, they are thus classified by dealers. They are 
imported in large quantities from other countries. 
The value of imported anise-seed oil alone is nearly 
one hundred thousand dollars. All three of these 
plants can be successfully raised in the average well
d rained garden. The seeds are gathered just before 
they are ripened, and when dried they have a steady 
market at n early all seasons of the year. Unlike 
many garden products, they are not subject to violent 
fluctuations in price, nor are they perishable goods 
if held for some time, or shipped to a distant market. 

We import nearly three million dollars' worth of 
crude opium for smoking purposes or in the form of 
alkaloids derived from the opium poppy. In many 
parts of the South the true opium poppy grows suc
cessfully, and the products are of the highest com
mercial value. 

There is needed a well-drained, rich soil for the 
opium poppy, and the small seeds are drilled or  sown 
into rows. There is  more skill required for this plant 
than most of  the others mentioned. When the cap
sules appear on the plant they are gently scraped or 
scored with a knife, and through this slight incision 
the milk of the plant oozes. This quickly coagulates, 
hardens, and turns black. It  is  collected then for 
medicinal purposes, and refined by various processes. 
The incision on the capsule is not deep enough to in
jure the maturing of the seeds, which later are shaken 
out, and the oil is expressed from them. Southern 
California, Texas, Florida, and other Southern States 
appear adapted to the culture of the opium poppy for 
commercial purposes. 

We import some 40,000 pounds of thyme oil, which 
is made from the ordinary thyme of our old New 
England gardens, while great quantities of the leaves 
are used for culinary purposes The commercial grow_ 
ing of thyme on a small scale should prove a profitable 
industry, especially as a side issue in gardening or 
farming where land is cheap and plentiful. 

Lavender oil is of medicinal value, and lavender 
seeds and leaves of great toilet value. Oui- total im
portations of this oil and l eaves amounts in value to 
over one hundred thousand dollars. The lavender of 
commerce is raised in this country for private uses, 
and it should find a place in the ordinary garden of 
d rugs that one starts for proflt. Its sweet odor should 
add materially to the pleasure of cultivating the 
plants. 

Chamomile flowers, s enna leaves, and the leaves and 
flowers of saffron and safflower are imported for the 
drug trade to a total valuation of about $170,000 . 
They are all plants that thrive in this country, and in 
the early New England days, when drug-stores were 
scarce, they were found in nearly every herb or medic
inal-plant garden. They are found ' growing wild in 
some parts of this country, especially in the neighbor
hood of old gardens, .  where they were probably at one 
'time cultivated. 

The roots of  sarsaparIlla grow wild in the Caro
l inas, and they h ave been cultivated to some extent in 
other parts of the country, while orris, gentian, and 
ginger roots have been experimented with in the warm 
Southern States. 
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THE BIOSCOPE-AN INSTRUMENT FOR THE STUDY OF 
INSECT LIFE. 

BY EMILE GUARINI. 
The highly-improved and powerful microscope, to 

which modern science is indebted for most important 
discoveries, and the value of which is inestimable in 
certain domains, is becoming inadequate for the prose
cution of some lines of study. It  is capable of revealing 
the inmost structure of minute beings that escape our 
sight, and of counting the number of cells of which 

How the Bioscope is Employed. 

Two Ants Sharing a Victim. 
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instrument becomes inadequate. It is such an instru
ment that has recently been devised by M. De Gasparis, 
of the University of Naples, and constructed by the 
Contaldi establishment of the same city. 

The apparatus, which is called a "bioscope" by its 
inventor, was recently exhibited to the Regio Instituto 
d ' lncoraggiamento di Napoli. I t  is really a very long
focus microscope designed, as its name implies, for the 
study of the phenomena of animal life in all cases in 
which it  is impossible for the observer to get close 

A Crippled Ant. 
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of the objects observed. It consists of a tube with a 
rack provided internally with a system of achromatic 
objectives perfectly free from spherical aberration, and 
with a wide-field eye-piece. The apparatus is also pro
vided with a system of mensuration and various ar
rangements for supporting diaphragms. At a distance 
of 19 .5  inches, the microscope has a magnifying power 
of more than 12  diameters, say of 144 times the surface 

In . the field of the bioscope, the astonished eye of 
the observer perceives a new world-a series of scien· 

An Ant Cleaning Itself. 

Small Spider Preparing to Pounce on Its Prey. 

\Vhat a Spider I .. ooks Like Through the Bioscope. The Fierce Battle of Two Ants. 

DE GASPARIS'S BIOSCOPE -AN INSTRUMENT FOR STUDYING INSECTS. 

they are composed, but it is almost impossible to ob
serve with it the phases of the normal life of such 
organisms. How, in fact, can we say that we ob
serve the normal life of an organism when, in order 
to examine it, we are obliged to bring within a frac
tion of an inch of such an organism an apparatus that 
cannot fai l  to frighten it ? In order to o bserve the 
normal lif,c of microscopic organisms another instru
ment is therefore necbssary, a long-focus microscope 
capable of being used in cases in whicb. the ordinary 

enough to the object that he is examining without 
running the risk of misinterpreting what he sees The 
apparatus therefore permits of obtaining thb com
pletest understanding possible of the normal life of 
insects, of the various manifestations of their intelli
gence, of their  customs and habits, and of their rela
tions with each other and the external world. 

The apparatus, which is extremely simple, is shown 
in the first of the accompanying engravings. It is pro
vided with a camera lucida to permit of the drawing 

tific surprises. Hatred, anger, joy, and love are de

picted in the acts of the infinitely small ; we distin

guish their weapons _ and their wounds and observe 
their palpitating viscera through their sides, and see 

their minute bodi�'R, in the last convulsions of the 
agony of death, trembling with a final spasm. 

Ants furnish a particularly interesting field for ob
servation , We see, in our various illustrations, an ant 
making its toilet at the entrance of a formicary cov
ered externally with lichens and mosses ; a battle b�-
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tween two ants ; an ant lacerating the abdom en of a 

fly ; two ants sharing a large victim with each other ; 
a sun-struck ant, etc_ Spiders are no less curious 
objects for observation. We may see especially, with 
interest, the common l eaping spider ( Satticus scenicus ) 

at the moment at which it is leaping from a fissure 
upon its prey, and remark its preparations previous 
to leaping, etc. 

The struggle for existence among these small organ
isms takes on a character of almost human unsocia
tleness. The smallest animals present themselves in 
the light of genuine monsters. Their rapid motions, 
evoked by no external cause, reveal their muscular 
power. The ' environment in which they live appears 
through the apparatus like a landscape with strange 
and fantastic forms, made attractive by multi-colored 
plants of which the transparent structure carries our 
thoughts into other worlds o r  toward the remote 
epochs of the prehistoric ages o f  our planet. The bio
scope is no less valuable for scrutinizing the l ife of 
aquatic animals through the sides of an aquarium, or 
evendn their n atural element. It permits of studying 
bodies submitted to very high temperatures, electric 
discharges, etc. In the domain of medicine, it renders 
possible the observation, under a strong magnification, 
of dimly lighted cavities ( the larynx, ears, etc. ) ,  and 
of formulating a diagnosis in many cases that have 
up to the present been doubtful. 

The bioscope, therefore, cannot fail t o  give the sci
ences o f  observation a new impulse. It has the advan
tage over the microscope of not necessitating a knowl
edge of a special technique, delicate and difficult to 
acquire. In this respect it puts scientific observation 
within reach of the amateur, who, as there are many 
examples. to prove, is not to be d espised. , 

• .  e . •  
New Researches on Photographic Photometry. 

BY THE BELGiAN CORRESPONDENT O F  T H E  SCIENTIFIO AMERICAN. 

MM. Carlo Cesari and C esare Manicardi have re
cently ' made ' a ,  very interesting double series of ex
peri:r;nents" upon photographic photometry, the results 
of which they have communicated to the Royal Acad
emy ,'of SCiences, Letters , and Arts of Modena, and 
which are of too great importance to remain buried in 
the publications of this learned SOCiety, s ince the two 
new experimenters, contrary to the procedure of their 
predecessors, made , it a point to conduct their re
searches , in the interest , of industrial p ractice. It is 
the result of such researches and the method employed 
for o,btaining them that we shall endeavor to describe 
in the lines that follow. 

A comparison between a standard source of l ight and 
any other luminous source may b e  effected by making 
a quantitative chemical analysis of a d eposit of silver 
reduced upon a sensitized plate through the effect of 
l i ght. In order, however, that the results shall pre· 
sent guarantees of accuracy, the operation must be 
p erformed very rapidly. 

I n  order to obtain the most favorable conditions 

for their experiments, MM. Cesari and Manicardi de
cided to select a constant time of exposure ; and for 
th e purpose of obviating the inconvenience of the di
versity of the images, the photographic objective was 
di scarded and replaced by a system of lenses causing 
a parallelism of the rays that strike the plate at right 
angles. They also operated without any lens at all and 
caused the light to pass through the round aperture de
signed for the- objective. In both cases, the results were 
exactly proportional. The first method, however, is 
preferable because it gives a sharper image upon the 
plate. The determination of the quantity of metallic 
silTer liberated under the action of a source of light 
may be obtained directly or indirectly. The indirect 
method, instead of making known the quantity of sil
ver liberated, shows the quantity that ' has not been 
reduced. It is based upon the dissolving action of 
hyposulphite of soda. Although it appears to be 
practical and permits of preserving th e negative, it pre
sents two drawbacks that compelled the experiment
ers to discard it. In the first place, there is no cer
tainty that two plates contain exactly the same quan
tity of silver, and, in the second, the recovery of such 
silver requires a long and complicated operation. All 
that remains ' to . be done, then, is to ascertain the 
quantity. of reduced silver directly. With this object 
in view, the negative i s  treated with hot nitric acid, 
which converts the silver into nitrate and d estroys the 
orgaJ;lic matter-the gelatine of the plate. The whole 
is then evaporated to dryness on a water-bath, and the 
residuum is taken up by dilute nitric acid. The so

I ' ution obtained is very well adapted for volumetric 
. :uantitative analysis. Through treatment with chro
mate of potash and hydrochloric acid, diluted one
tenth, the results 

'
obtained are exact to with in about a 

hundredth of a milligramme. 
About fifty minutes suffice for obtaining the photo

metric results sought. The standard luminous source 
and

' 
the source to be studied are photographed under 

absolutely identical conditions, and then the deter

mination of the reduced silver is proceeded with. 

The following are some of the r esults obtained with 
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th is method. In order to obtain them use was made 
o f  Capelli plates and a system o f  biconvex lenses of 2 
centimeters diameter and having a focal distance of 2 3  
c entimeters. A Carcel lamp of 9 English candle power 
was selected as the photometric unit. With this lamp, 
the experiments gave, for the silver reduced, an ap
proximate value of 0.002 gramme, say about 0 .00022 
gramme per candle. With a gas flame, B engel tube 
type, at a pressure of 1 5  mill imeters, consuming 1 0 5  
liters, a n d  equivalent to t h e  ordinary Carcel lamp pho
tometer, there was obtained, in the first experiment, 
0 . 0 0 1 9  gramme, in the second, 0 .00195 gramme, and, in 
the third, 0 .0019 gramme of reduced silver. 

A free bats-wing gas flame, with No. 7 burner, hav
ing a pressure of 28 millimeters and a consumption of 
1 8 0  liters, and equival ent to the ordinary photometer 
at 1 . 2 carcel, gave 0 .00242 gramme in the first experi
ment and 0.0024 gramme in the second. 

A free gas flame, with No. 6 burner, with a pressure 
of 2 8  millimeters and a consumption of 125 liters, and 
a photometric value of 1 carcel, gave 0.0019 gramme of 
reduced s ilver in three successive experiments. 

A circular tube gas burner, with a pressure ' of 28 
millimeters and a consumption of from 200 t o  2 5 0  
l iters, equival ent to a 1 . 8  carcel photometer, gave 0 . 0 0 3 6  
gramme i n  t h e  first experiment a n d  0 . 0 0 3 5  in t w o  sub
sequent ones. Finally, a No. 2 Auer burner w ith a 
mantle 1 .5  centimeters in height, a pressure of 30 milli
meters, 'a consumption of 110 l iters, and a photometric 
value not exactly determined, gave 0.005 gramme of re
duced silver in two experiments and 0.005 in another. 

In the second part of their study, the experimenters 
made a comparison of various flames. For this pur
pose they employed panchromatic and orthochromatic 
plates with and without colored screens. The panchro
matic plates were of the Lumiere and the orthochro
matic ones of the Capelli type. The modus operandi 

was slightly changed in order to prevent the rap,id al
teration of the nitrate. The negative, well washed 
with water, was placed in a porcelain tray c ontaining 
n itric acid concentrated to a maximum, and provided 
w ith an opaque cover. 

The nitric acid quickly destroyed the gr�ater part 
of the organic matter, even when cold, and left the 
s ilver intact in the form of nitrate. The liquid thus 
obtained is not very limp,id, but is very well adapted 
for volumetric quantitative analysis when it is diluted 
with distilled water. On the other hand, the analyses 
were made in employing a normal solution of chloride 
of sodium as a developing liquid. 

Three experiments were made with the panchromatic 
plates. With the Carcel lamp the deposit of silver was 
respectively, in the three experiments, 0 .004158,  0 .004163,  
and · 0 .004161 gramme. 

With a free bats-wing flame ( consumption 125 l iters, 
and equivalent to 1.5 carce! ) ,  the figures were 0.0061, 
0.0063, and 0.00648 gramme of reduced silver. With a 
circular tube gas burner ( consumption 200 liters, and 

equivalent to 1.8 carce! ) ,  0.00701, 0.0072, and 0.00739 
gramme of reduced silver were obtained. With an Auer 
mantle burner No. 2 ( consumption 1 1 0  l iters ) ,  0 .0225,  
0 . 0 2 245,  and 0 . 0 2 2 6  gramme of silver were deposited. 

Two series of three experiments were performed 
with th e orthochromatic plates, one with a grass-green 
screen, and the other with a bright orange-yellow one. 
With the flrst, the Carcel lamp gave respectively 
0.002169,  0 . 0 0 2 2  and 0.002142 gramme of reduced silver. 
With the free bats-wing flame ( 1 .5  carcel ) ,  the figures 
were 0.0029,  0 .00289,  and 0.00291.  With the circular 
gas burner ( 1. 8  carce! ) ,  the figures were 0.0034,  0 .00341,  
and 0 .003402.  Finally, with the Auer No. 2,  0 .01001,  
0 . 0 1 ,  and 0 .010002 gramme of reduced silveI' were ob
tained. 

With the yellow screen, the Carcel lamp permitted 
of obtaining, respectively, in the three experiments, 
a silver deposit o f  0 .001854,  0 . 0 0 1 8 5 2 ,  and 0 .001855 
gramme. The free bats-wing flame gave 0 . 002012, 
0 .002169,  0 . 0 0 2 2 ,  and 0 . 0 0 2 1 4 2  gramm e  of reduced silver. 
circular gas burner permitted of obtaining a silver de
posit of 0 ; 0 0 3 1 ,  0 . 0 0 3 1 4 ,  and 0 . 0 0 3 0 6 9  gramme. Finally, 
the Auer burner gave 0 . 0 0 9 2 ,  0 .009601,  and 0 . 0 0 9 0 2  
gramme. 

These experiments were supplemented by some 
others with ordinary plates. I n  these, as in the pre
ceding, three were made with each luminous source. 
The results were not without interest. The Carcel lamp 
ga ve respective depos its o f  0 . 0 0 2  gramme in th e three 
experiments ; the free b ats-wing flame gave 0.0021,  
0 .00209,  and 0 . 0 0 2 1  gramme ; the circular gas burner, 
0 . 0 0 32, 0 .00324,  and 0 . 0 0 3 1 7 ; the Auer burner No. 2,  
0 .006,  0 .00602,  and 0 .00589 ; the free flame of the Bengel 
type ( 1  carce! ) ,  0 .0019,  0 . 0 0 1 9 5 ,  and 0 .0019 ; and, finally, 
another for bats-wing flame ( consumption, 180 liters, 
and photometric value 1.2 carce! ) ,  0 .0028,  0 .00282,  and 
0 .0028 gramme. 

In all these experiments the pressure of the gas 
was 28 millimeters. Among all the qualities of plates 
employed, those that behaved the best were the pan
chromatic ones. In the absence o f  such plates, it is pos· 
sible to perform the experiments with orthochromatic 
ones with a bright orange-yellow screen, or, if this 
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cannot be had, with a gras.s-green one ; but, in the 
opinion of the experimenters, ordinary plates must be 
absolutely d iscarded as being capable of giving rise 
to greater deviations. 

The results obtained may be very well represented 
in the form of diagrams of genuine industrial util ity, 
although the curves are not absolutely accurate, on 
account of the small number of datum points. The 
accuracy is sufficient, however, for the reqUirements of 
ordinary and especially industrial practice. 

. � . . . 
The Elec,trtc Welding of Chain. 

BY LESLIE B. POWELL. 

El ectricity, long acknowledged to be the most im
portant factor in modern manufacture, is being almost 
daily adapted to new uses, and in most cases revolu
tionizes the various processes of previous manufacture. 
Especially is this the case in the recent adaptation of 
electric welding to the making of chain, doing away 
entirely w ith methods thought to be the most modern 
and labor saving ; introducing a process that cheapens 
the cost of production, and raises th e quality of the 
product. 

To a native of France, Eugene Frangois Giraud, be
longs the honor of first a dapting for commercial use 
in the manufacture of chain, the principles underlying 
the science of welding by the electric current. Used 
in connection with M. Giraud's electric welding ma
chine, is  his machine for forming links, an ingenious 
and complicated device, into which the wire rod is 
fed and automatically cut and formed into links. As 
each link is being formed, it is hooked through th e 
link previously formed, so that the links emerge from 
the chain-making machine cut, formed, and linked to
gether ready to weld. 

An important feature of this machine is that the 
links made thereby are absolutely uniform in dimen
sion and free from twist, and as the process of weld
ing does not in any way alter the shape of the l ink, 
the result is  a chain with every link exactly alike, in
creasing its commercial value. 

The l inks thus formed are fed from the chain- mak
ing machine directly into the electric wel der, where 
every other link is welded on the flrst pass through 
the welder, and the alternate links on the second and 
last pass. 

.This is necessitated by the fact that the l inks pre
sent th emselves alternately in horizontal and vertical 
positions, and the welding machine can weld the hori
zontal l inks only. 

The l inks are so formed in the chain-making ma
chine that the two ends of the l ink to be welded are 
on the side of the link, with a space of probably nor 
over 1-16 of an inch b etween the ends, which are cut 
at right angles with the length of the rod in such a 
manner th;!.t they can be "butted" together to be 
welded. 

As each link reaches the proper position, it is flrmly 
seized by j aws, and the ends of the link to be welded 
brought tightly together. At the same time, two dies 
are operated so as to close o n  the l ink at the point 
where it is to be welded ; and the moment these two 
dies touch th e  link, the connection is made, bringing 
the parts of the l ink between the dies immediately to 
the welding heat. 

By means of the pressure and the heat, the l ink is 
thus welded in such a manner that the welded portion 
of the l ink is as perfect as the rest of the l ink, with 
the exception of a slight ridge formed by the pressure. 

As soon as welded, the link is carried automatical1y 
forward to a point where, by blows of a d ie, the ridge 
is reduced to the size of the balance of the l ink. 

As this latter operation is taking place, th e  succeed
in g  link is b eing welded, and so on indefinitely. 

There are numerous features about this process of 
clulin manufacture which tend to make it of extreme 
commercial value. The absolute certainty of the weld, 
and the fact that there is no waste heat, is an impo rt
ant item. 

Skilled a:..d high-priced labor will be done away with 
to a great extent, the cost of manufacture greatly re
duced, and the daily production increased, one welding 
machine turning out about 1 8 , 0 0 0  links of 5-1 6-inch 
chain per day, equal to about 2,000 pounds in weight. 

The current required for operating one machine is 

not more than 24 watts per square mill imeter of double 

section of material used. 
A great amount of time and money has been spent 

in experimenting, in order to make chain without 
welding, but to no practical avail ; but here we have a 
process that guarantees a perfect weld, perfect links, 
and enormous production at a cost wh ich is less than 
the most inferior chain to-day can be made under . 

Steps are now being taken by prominent chain man
ufacturers in this country toward installing this pro
cess of chain manufacture. 

. •  1 .  
It is stated that M. Pelletan has signed an order to 

begin building ten defensive submarines. Six of the 
small boats, . which will not weigh more than 44 tons , 
will be constructed at CherQQ1}.rg and four at Roche
fort. 
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IRRIGATION IN SOUTHERN CALIFORNIA. 
BY DAY ALLEN WILLEY. 

As an example of the beneficent results of irrigation 
of desert lands, a project which has been undertaken 
in Southern California is probably one of the most 
notable in America, for its promoters selected a region 
most of which was entirely devoid of vegetation in 
any form, the soil, if it can be called such, not even 
containing enough elements of fertility to nourish the 
sparse vegetation found in the so-called desert of the 
Southwest. Prior to the reclamation of this land, one 
could travel for miles without seeing any vegetation. 

Most of  the area referred to forms a part of the 
Colorado Valley, and is  situated in San Diego County. 
The head of the canal was located on the river at a 
point seven miles west of Yuma, Arizona, and but a 
"hort d istance from the boundary between California 
and Mexico. Here the elevation is  120 feet above sea 
level, a sufficient altitude to give an average fall of 
from four to six feet to the mile. I t  was found im
possible to construd the waterway in a straight l ine, 
owing to the topography of the country, and in its 
course it makes a wide detour, passing through a por
tion of the Mexican republic. It is unique from the 
fact that it is probably the only international irriga
tion canal in the world, the water being used to cul
tivate a considerable area in the southern republic. 

Work was not begun until August, 1900.  Nearly all 
o f  the canal was dug by the use of horse excavators 
and land dredges, some of the latter having a capacity 
for removing from 1,000 to 1 ,500 cubic yards in ten 
hours. As the material taken from the bed was util
ized for embankments, such good progress was made 
that farmers in the irrigated district gathered their 
first harvests of grain as  early as 1903. An idea of 
the magnitude of the work can be 
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years. A number of towns have been located in the 
heart of  what was formerly the desert, some of them 
having a population of several thousands. These 
towns form the principal markets for the sale of the 
products of the district. The town of Imperial, which 
is the principal shipping point by rail, during the first 
harvest year sent out on an average five carloads of 
wheat and barley daily during the season. 

An il:�eresting feature in connection with the re
clamation of this s ection of the southwestern desert, 
is  that the canal system carries a large quantity of 
fertilizing material in solution. The Colorado River, 
passing over many miles of  channel which it has cut 
through soft material ,  in times of high water is filled 
with sediment, as is  the Nile at the flood period. 
When its waters are released into the canal, a large 
amount of sediment is carried through the artificial 
waterway, and thus enriches the water which is used 
in the fields. One objection to this deposit is that it 
tends to fill up the bed of the canal, but this is kept 
at a proper depth by dredging. The deposited sedi
ment serves to counteract the natural impoverishment 
of the land by cultivation. 

In the southwestern portion of the United States, 
the government has planned some of its most elaborate 
irrigation schemes. Over 120,000,000 acres of arid arid 
semi-arid territory are believed to be available for 
reclamation with suitable water systems, or more than 
fifteen times the present area of irrigated territory. 
Much of this area is suitabl e  for pasturing, and con
tains sufficient fertility to produce forests of commer
cial timber. Mention has already been made of what 
has been accomplished in the Pecos Valley. It is  a 
fact that the products of this valley form the prin
cipal traffic of a railroad, built specially to carry them 
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The First Iron Works in ADlerIca. 

BY A. N. SOMERS. 
It is not very widely known that the first iron manu

factured in America was from bog ore taken from the 
meadows a long Falling Creek, a tributary of the 
James River a few miles below Richmond. 

In 1619 the London Company, the proprietors of the 
colony of Virginia, sent over a Mr. King and one hun
dred and fifty skilled iron workers to erect furnaces 
on Falling Creek. These men came chiefly from War
wickshire and Staffordshire, and when once in Vir
ginia named the village that grew up about their iron 
works Warwick. The company spent about $200,000 
in the erection of a furnace and opening the mines, 
from which for three years they produced a good qual
ity of iron. Mr. King soon dropped out of the enter
prise, and a Capt. Bluett superintended the erection 
of the works ; but his career was a short one, after 
which John Berkeley, son of Sir John Berkeley, a 
nobleman of much distinction, succeeded to the super
intendency of the establishment, and conducted it 
ably until one day-March 22, 1622-the Indians un
der Opitchapan, a brether of Powhatan, who had 
succeeded the latter on his death in 1618,  surprised the 
village and murdered Berkeley and one hundred and 
fifty men and women. The only survivors of the 
village were a boy and a girl , who hid in the bushes. 
This terminated the iron industry, and Warwick was 
but a name associated with the massacre for a long 
time. In 1700 mills were built upon the ruins of the 
iron furnace. In those mills was ground the first 
flour exported from America, much of it going to 
So�uth America. From that time on Warwick grew 
rapidly until it became an important manufacturing 
and shipping village, as it was at the head of naviga-

tion. Shortly before the outbreak of 
g;ained when it is stated that the main 
canal is at present nearly 100 miles 
in length, with the unusual depth of 
10 feet, while it varies in width from 
100 to 200 feet at the top. These 
dimetlsions show that it is one of the 
largest water courses of its kind in 
the world, if not the largest artificial 
channel for irrigation purposes. Over 
500 miles of lateral canals have been 
connected with the main canal . These 
vary in size from a ditch a few feet 
in width, carrying a foot of water, to 
excavations 30 and 40  feet in width. 
with a depth of five feet. 

The Desert Before Irrigation. Not a Blade of Grass in Sight. 

the Revolutionary war, Col. Archibald 
Cary acquired possession of the vast 
estate known as Ampthill,  that lay 
on the James River and inland along 
Falling Creek for a distance. The es
tate was named after one in England. 
Col. Cary was an active revolutionist, 
being chairman of the committee that 
drafted the first Bill of Rights and 
State Constitution in America, that 
of Virginia. When the war brol,e out, 
he took an active part in the military 
operations of his country in the 
South. 'l'a rleton, the British general, 
sailed up the James River and burnt 
Warwick and Col. Cary's mills on 
Falling Creek. It is said that Bene
dict Arnold the traitor accompanied 
Tarleton on this voyage. It was an 
act in keeping with the baseness of 
his character to have taken part in 
such retaliation against the patriotic 
Cary. 

As in the case of other western ir
rigation schemes, as soon as the canal 
was sufficiently completed to allow a 
portion of the territory to be watered, 
connection was made by laterals, and 
the land placed under cultivation. As 
fast as the supply was increased, the 
area .:;erved was increased in propor
tion, until at present about 150,000 
acres depend entirely for moisture 
upon the system. The land is being 
reclaimed so rapidly that 250,000  acres 
will probably be under cultivation 
within the next two or three years. 
Water began flowing through the sup-

Bags of Grain Harvested on the Irrigated Field, Awaiting Shipment. 

The old Ampthill house occupied 
by Col. Cary at the time is still stand
ing, and portions of  the ruins of 
Warwick are to be seen. On my re
cent visit to the locality, a rainstorm 
drove me into the old Ampthill 

ply canal in the summer of 1902,  so 
that the conversion of the desert into 
ritory dates back less than two years. 

productive ter-
Yet the crops 

of various kinds which are being secured equal in 
quality and quantity those obtained from other irri
gated districts which have been tilled for ten years 
and over, which seems to prove that this formation, 
which in a state of nature could not support even the 
coarsest vegetation, is of ' a high standard of fertility 
when properly irrigated. 

In cultivating the Imperial Valley, as it is called, 
the farms have been divided into small tracts, the 
largest comprising not over 160 acres. It is  probably 
due in part to the intensive system of agriculture that 
the results already attained have been so successful. 
Among the field crops which have been raised with 
profit are such cereals as corn, wheat, and barley ; 
although barley and wheat do not usually thrive as  
wel l  in specially irrigated soi l  as when grown on land 
which is naturally watered. Sorghum has also been 
raised successfully, as well as sugar beets.  Alfalfa
the forage crop which grows so abundantly in other 
irrigated districts-has yielded exceptional crops in 
this valley, and from three to five crops in a year 
can be cut from a single field. Experiments have also 
teen made in the culture of rice and cotton with fair 
success, while vegetables and the tree and bush fruits 
which flourish in other portions of California, bid fair 
to yield as largely here. The extent and value of the 
crops thus far secured are shown

' 
by the receipts of 

some of the farms, which have averaged from $60 to 
$75· per acre. 

With the influx of settlers, a condition ha.s a risen 
similar to that on the prairie lands of Louisiana and 
Texas, where the cultivation of rice 0:" [ " ch an exten·  
sive scale has been carried on within the last few 
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to market, which is 375  miles in length, and represents 
an investment of $5 ,000,000.  

On the morning o f  September 12  last Encke's comet 
was rediscovered at the Koennigstuhl Observatory at 
17  minutes past 1. The first observation gave its right 
ascension a t  1 hour 46  minutes 16  seconds, and its 
inclination 27 degrees 24 minutes north. At the time 
it was seen it was about 2 degrees south of Beta Tri
anguli,  and was moving at the velocity of about one 
minute of time westward in right ascension and of 
eight minutes of arc northward in declination. Its 
course therefore lay due north of the third-magni
tude star Delta Andromedffi. It  was very faint when 
first observed, and was distant 107,000,000 miles from 
the earth, and nearly twice that distance from the sun. 
I t  is, however, approaching both very rapidly, the 
speed being about onc million miles toward the sun, 
and about one and one·half million miles toward the 
earth respEctively PCI' c:ay. 

----------o--or�. __ ----�----

A creat convenienc2 aro l1:l d a garage is a pit wh i�h 
permits of the workman bldng a position under the 
machine and working there with some degree of com
fort. Such a luxury cannot be indulged in except 
by those who can afford to go into the pastime ex
tensively enough to warrant a regularly equipped es
tablishment for the housing of several machines. But 
to answer the same purpose, an inventor has designed 
a specially-arranged pair of pulley blocks with frames 
for seizing the automobile by the hubs, and with these 
the vehicie may be raised and held at any desired 
height above the floor. The device is  made in three 
sizes to meet tho demands of owners having vehicles of 
varying weights. 

manor house, where I was kindly re
ceived by the present owners, who are 

descendants of  the Cary family. The day was a cloudy 
one, and I could do but little with the camera, getting 
only two fairly good views of the site of the old iron 
works and the Cary mills ; but a heavy rain prevented 
me from taking the house at  Ampthill. 

.. I I  • ., 
The C u rrent Supplement. 

The current SUPPLE�IENT, No. 1511, opens with an 
article by Mr. Frank C.  Perkins on the manufacture of 
carbons in England. Excellent illustrations accom
pany the contribution. Mr. Clifford Richardson's valu
able paper on the Constitution of Portland Cement 
from a Physico-Chemical Standpoint is concluded. A 
simple German instrument for testing the magnetic 
properties of iron is described and illustrated. Prof. 
N. Monroe Hopkins'  second paper on Experimental 
E lectro-Chemistry is published. This paper discusses 
i n  a simple way the theory of electrolytic disassoc ia
tion and osmotic pressure and its measurement. By 
far the most interesting feature of the SUPPLEMENT 
is a controversy between Prof. Wood and Prof . .  Blond· 
lot. Prof. Wood sharply criticises the methods adopLcl 
by Blondlot in investigating the N-rays, auc], indEed ,  
casts doubt on their existence. Prof. Blondlot  replies 
in a paper written at the Editor of the SCIENTIFIC 

AMERICAN'S request. Commander R. E. Peary writes 
interestingly of his last North Polar trip. Excellent 
pictures accompany the text. Another installment of 
the monograph on "Current 'Wheels, Their Use in Lift
ing Water for Irrigation," is printed. G. C.  Henning 
tells much that is interesting about diamond tools.  
Miss Agnes Clerke contributes a paper 0: '  absorbing 
interest, which bears the title "The Procession of  the 
SuU[ . 
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BATTLESHIPS " IDAHO " AND " MISSISSIPPI." 

The "Idaho" and "Mississippi" are sister battleships 
that were authorized by act of Congress March 3,  1903,  
which specified that the ships were to have the high
est combination of speed, defensive armor, battery 
power, and coal endurance compatible with a displace
ment of 13,000 tons. The design of these ships was 
promptly taken up by the Bureau of Construction, and 
on May 27 the Chief Constructor presented to the 
Board on Construction five different scale designs for 
these vessels .  On June 10, 1903 ,  the Department adopt
ed the report of the Board, which gave a preference 
to the design which is shown in the accompanying il
lustration, and the contract for the two vessels was 
ultimately let to the Cramp & Sons Company, of Phila
delphia, where the vessels are now under construction. 

Although we are not familiar with the features of 
the alternative designs which were submitted to the 
Board on Construction, it is evident that in the selec
tion of the accepted design the Board was influenced 
by the desire to make the two ships conform, as far 
as possible, to the 16,000-ton battleships of the "Con
necticut" class, to which they have been compared in 
language, more expressive than nautical, as "smaller 
editions."  A difference of 3 ,000  tons in the displace
ment of two battleships is a large one, of course, and 
involves considerable sacrifice. If the reader will com
pare this illustration with views and detailed descrip
tions that we have given of the 16,000·ton "Connecti
cut," he will recognize at once most of the changes in 
battery and general appearance that have been made. 
In the first place, the length on the waterline has been 
reduced from 450 to 375 feet ; the beam is about the 
same, 76 feet 10 inches for the "Connecticut" and 77 
feet for the "Idaho ; "  and the respective drafts are 24 
feet 6 inches for the "Connecticut" and 24 feet 8 inches 
for the "Idaho." From this comparison it  looks as 
though the under· water body of the "Idaho" must be 
somewhat finer than that of the larger ship. A large 
saving has been made in the engine and boiler-room 
weights, the designed indicated horse·power being re
duced from 16,500 in the "Connecticut" to 10,000 in the 
"Idaho." With this, there is a corresponding reduction 
in the space given up to the coal bunkers, the "Con
necticut" carrying a maximum of 2,200 tons as against 
1,750 tons on the "Idaho" ; but, on the other hand, there 
is a marked gain in the steaming radius at 10 knots 
per hour, the smaller vessel being able to steam 5,775 
knots as against 5 ,275 for the "Connecticut." The esti
mated speed on trial, however, of the "Idaho" is but 17 
knots, or one knot less than that of the big ship. 

A further reduction of weights, a very large one in 
itself, is gained in the lowering of the quarter deck. 
In the "Connecticut," the upper deck is continuous 
from stem to stern ; in the "Idaho," it extends from 
the bow to the after end of the central broadside bat
tery, at which pOint the freeboard is reduced by about 
8 feet, or from say 21 to 13 feet. While there is a con
siderable loss of accommodation, this cutting down of 
the topsides is accomplished with a very considerable 
lowering of weights, and a consequent increase in sta
bility. There is, however, a loss of "command" for the 
after pair of 12-inch guns .  Still another reduction has 
been made in the absence of the mainmast, the new 
'Ships carrying only a foremast, as is the case with 
the "Oregon" class . A reduction has been made in the 
armament, which includes the removal of four 7-inch 
guns, eight 3-inch guns, six 3-pound ers, and four 1-
pounders. Not only is  the weight of these twenty-two 
guns removed, but also the weight  of their mounts, 
ammunition hoists, and large stores of ammunition. 

The battery consists of four 12-inch guns, eight  8-
inch guns, eight 7-inch, twelve 3-inch, twelve 3-pound
ers, eight I-pounders, two 3-inch field guns, two machine 
guns, and six Colt automatic guns.  The 12-inch guns 
are carried above two main barbettes, protected with 
armor varying from 10 inches to 6 inches in thickness, 
the turret armor varying from 12 inches to 8 inches 
in thickness, the thinner armor of the barbettes being 
used in the lower portions, where th.e barbettes are 
protected by the armor plating of the ship. The 8-inch 
guns are carried in four barbette turrets at the four 
quarters of the ship, the turret armor being 6% and 6 
inches in thickness, and the barbette armor 6 inches 
and 4 inches in thickness, while that of the sub-bar
bettes, or that portion which lies behind the 7-inch pro
tection of the ship's side armor, js 3%. inches in thick
ness. Eight 7-inch guns are ca�'tied in a central broad
side battery, which is protected by 7 inches of armor, 
and theY 'are mounted in recessed ports with semicircu
lar shields that fit cl�selY the port openings. One and 
one-half inch transverse armor walls, or screens, pro
ject from the ship's side between each pair of guns, 
for the purpose of localizing the effects of bursting 
shell . The dozen 3·inch guns are mounted as follows : 
two forward in the bow in sponsons, four upon the 
upper deck, in broadside between the 8-inch gun tur
rets. On the superstructure deck are four more guns, 
two forward and two a.ft, while the remaining two are 
carried at each end of the main bridge.  The three
pounders and machine guns are distributed through 
tlle bridges and in the tops. Two 18-iIlCll. Whitehead 

torpedo discharge tubes complete the armament of these 
very formidable vessels. The ships are protected at the 
waterline by a continuous belt of armor ( and, by the 
way, all the heavier armor is of the cem ented Krupp 
steel type ) ,  which is 9 inches in thickness at the top 
and 7 inches at the bottom in way of the machinery 
spaces, and this armor reduces toward the ends of the 
ship successively to 7 inches , 5 
inches, and 4 inches in thickness. 
The ship's side from the main 
belt to the main deck is  pro
tected, for nearly two-thirds of 
the ship,s length amidships, by a 
wall of 7 inches of armor, and 
there are athwartship bulkheads 
also 7 inches in thickness. 

Now, although we consider it 
unfortunate that Congress should 
have limited the size of these two 
particular ships to 13,000 tons, 
preferring to have seen them of 
the same displacement and iden
tical in all the features of speed, 
armor, and armament with the 
vessels of the "Connecticut" 
class that are now authorized 0 1' 
under construction, it must be 
admitted that the Bureau of 
Construction has turned out a 
most excellent design on a l im
ited displacement ; for the armor 
protection and the battery power 
of the " Idaho" and "Mississippi" 
are, we consider, fully equal to 
that of any of the largest of the 
foreign battleships that are at 
present being built. For their 
size they are the most effective 
battleships in the United States 
navy. 

THE MODERN BATTLESHIP 
WITHIN AND WITHOUT.  

Scientific � 
ments of engineering, it would be difficult, if not im
possible, to find a structure which, in spite of the many 
parts of which it is made up and the enormous elabora
tion of detail that it manifests, is really so harmonious
ly proportioned, or  is better fitted to the ends for 
which it was d esigned. There are some subjects of 
which an illustration will tell more in five minutes 

On the cover of the present is· 
sue we present a striking iIlus· 
tration of the "Louisiana," the 
latest and largest of the United 
States battleships, with Admiral 
Farragut's famous "Hartford" 
introduced in the offing, to show 
the changes wrought in the past 
forty years. In the accompany
ing cut is shown in detail the in
terior of the "Louisiana." The 
ship carries four 12-inch, eight 
8-inch, twelve 7-inch guns and a 

DlspJacelnent, 13,000 tons. Speed, 17 knot. . C o al S n pp l y ,  1,,'50 tons. ..\ r m o r : Beit, 9 inches t 
]'our 12-1nch, eight 8-inch, eight 7-jnch, twelve 3 inch, twent; 

numerous battery of smaller 
pieces. She has a 12-inch belt, a 
3-inch protective deck, and excellent protection for her 
batteries. Her speed is 18 knots. She is a sister 
ship to the <;Connecticut," which was fully described 
in our issue of October 1, 1904. 

The story of the complicated character of the inte
rior of a modern battleship is one that has grown some
what stale in the telling, and it is not the fault of the 
magazine writer and the occasional correspondent of 
Sunday supplements, if the general public is not satis
fied that a great battleship or cruiser is complicated 
beyond the power of words to express. 

In saying that the battleship is complicated we' must 
be careful to remember that complication does not 
imply confusion ;  and that in all the practicable achieve-

NEW BATTLESHIPS " IDAHO " AND " MISSISSIPPI," 

than tongue or pen can explain in an hour ; and in 
presenting the accompanying view of the interior of 
one of the latest battleships of the United States navy, 
we shall not attempt to give any elaborate description 
of the vessel, but will leave it to the diagram to tell 
its own story. 

The drawing is what is known as an inboard profile ; 
th at is to say, it is a vertical , central, longitudinal s ec· 
tion through the whole length of the ship. The huge 
structure of which we thus obtain an interior view, 
is a little under 450 feet in length from the extreme 
tip of the ram to the end of the rudder. The founda
tion of the whole is the keel, which is nothing more 
nor less than a deep plate girder, 3 feet 6 inches in 

LONUITVl)INAL SECTION 'l'l:U�QVGH THE BAT l'LESHIP " LOUISIANA, "  S: 
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depth, extending from the inboard end of the ram 
structure to the rudder post. Bisecting it at every 4 
feet of its length occurs one of the plate girder frames 
or ribs, which extend athwartship, and run up to the 
under edge of the armor shelf, where they are reduced 
to a depth of say from 12  to 18 inches, the frames ex
tending up the sides of the ship to the level of the 

4 inches ; Deck, 279 inches ; }lain turrets. 12  in ches ; Secondary turrets, 6� inches. 

,maller guns. Torpedo T u bes, 2 snhmet ged. 

NOW BUILDING FOR UNITED STATES NAVY. 

upper d eck. Un tl1e outside of these frames is riveted 
the outer plating of the ship, and upon the inside of 
the frames, extending as high up as the under side of 
the . waterline belt, say 4 or 5 feet below the water
line, is riveted an inn8r shell of plating. The space 
between the outer and inner plating is divided up by 
the frame� i nto transverse water-tight chambers 4 feet 
in width, and every one of these spaces is subdivided 
by seven o r  eight longitudinal plate girders which are 
built into the double bottom, as it  is called, parallel 
with the keel and extending, most of them, the entire 
length from stem to stern. Consequently it will be 
seen that the space between the outer and inner shells 
of the ship's bottom is divided into a great number of 

compartments, measuring 3� feet in depth by 4 feet in 
length by about 6 feet in width. These compartments 
are absolutely watertight. Above the inner floor or 
platform the central portion of the vessel is taken up by 
the magazines, boiler rooms, and engine rooms. These, 
because of their vast importance, are known as the 
ship's vitals , and great care is taken to protect them 

A rmament : 

against the entrance of heavy 
projectiles of the enemy, and, as 
far as m:;t,y be, against the attack 
of the still more deadly torpedo. 
The engines and boilers are so 
proportioned as to heignt that 
they do not . extend above the 
waterline; and to protect them 
from plunging shot, or from the 
entrance of the fragments of 
heavy, high-explosive shells, 
bursting within the ship above 
the waterl ine, a steel deck, 2 to 
3 inches in thickness, known as 
the protective deck, extends at 
about the level of the waterl ine 
over the whole of the vitals, and 
is continued in a gently curving 
slope to the ram forward and to 
the stem aft. In the vessel here 
shown this steel deck is 1 %  
inches thick o n  the flat and 3 
inches thick on the slopes. 

Now, the space below the pro
tective deck is divided up by a 
large number of transverse, wa
ter-tight bnlkheads of steel plat
ing, there being nineteen of 
these bnlkheads altogether. They 
extend from the inner shell of 
the vessel to the under side of 
the protective deck. They are riv
eted perfectly water-tight, com
mnnication from compartment 
to compartment being by water
tight doors. Forward in the bow 
are the trimming tanks, used to 
assist in bringing the vessel to 
an even keel . Then abaft of the 
collision bulkhead are bread and 
dry provision stores, and the 
construction stores. In the next 
compartment, which is divided 
into three decks, we h ave on the 
floor of the ship a storeroom for 
torpedo gear, submarine mines, 
etc. Above this is the nnder
water torpedo room, and immedi-
ately below the protective deck 
are kept the paymaster's stores 
and life preservers. In the next 

compartment, belo w on the platform, are the anchor 

gear and chain lockers, and above this the navigator's 

stores. Passing throngh the next bnlkhead we come 

to the vitals of the ship proper, with the 6-inch gun 

magazines on the floor, the 1 2-inch magazines and 

handling rooms on the deck above, and above this 

the 14-pounder ammunition and blower rooms. Above 

the magazines, and resting on the protective deck, is 

the barbette of the forward pair of 12-inch guns, the 

armor and its relative thickness being shown by heavy, 

black lines ; while in front of the barbette the heavy 

sloping black l ine indicates the athwartship sloping 

bulkhead, placed there to prevent raking projectiles 

from passing through the entire structure of the ship. 

[OWING THE INTERNAL ARRANGEMENTS OF A MODERN WARSHIP. 
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Immediately to the rear of the forward barbette is seeri 
the conning tower, with the heavily armored tube 
which protects the telephones, electric wires, voice 
tubes, etc. , thai pass from the tower down below th(' 
protective deck. In the next compartment, aft of  the 
magazines, are the dynamo rooms ; and then between 
the next two bulkheads is placed an athwartship coal 
bunker. A similar coal bunker extends athwartship' 
on the other side of the boiler rooms ; and it must be 
understood that at  the side of the boiler rooms are 
the wing bunkers which run aft for the whole length 
of the boil\lr rooms and engine rooms. The boiler in
stallation on this particular ship is entirely of the 
water-tube type, and it consists of twenty-four units 
arranged in six separate water-tight compartments, 
three on each side of the center l ine of the vessel. Aft 
of the boiler rooms comes the athwartship coal bunker 
above referred to, and then in two separate water
tight compartments are the twin-screw engines. Aft 
of the engines in another compartment is contained a 
complete set of magazines similar to that beneath the 
forward barbette, and above them, resting on the pro
t('ctive deck, is the after bar bette and turret, with its 
pair of 12-inch guns. Aft of the magazines come more 
compartments, devoted to stores. In the next compart
ment, down on the platform, are the fresh-water tanks 
and two trimming tanks, and on the deck above, below 
the protective deck, are, first, the steering-machinery 
room, and then the steering-gear room, each being in a 
separate water-tight  compartment. This completes the 
description of the space below the protective deck. 

The protective deck is known more generally among 
seamen as the berth deck. Above that, at a distance 
of about 8 %' feet, comes the main deck, and 8% feet 
above that the upper deck, while amidships, between 
the two main turrets, is the superstructure, the deck 
of which is known as the superstructure or boat deck. 
The berth deck and main deck are devoted to the l iving 
accommodations of the officers and crew, the crew 
being amidships and forward, and the officers aft. The 
berth deck, as its name would indicate, is largely de
voted to the berthing and general l iving accommoda
tion of the crew. Here are also to be found,  in the 
wake of the forward gun turrets, on one side the 
sick bay, and on the other side the refrigerating room 
and ice machine. Aft of that, on the port side, are the 
sick bay, lavatory, dispensary, machinists' quarters, 
ordnance workshop and blowers ; while on the star
board side are the petty officers' quarters, the laundry, 
and the drying-room. Then, in the wake of the boiler
rooms, on each side of the ship, are coal bunkers which 
add their protection to that of the side armor of the 
vessel . In the center of the ship are washrooms for 
the crew and firemen. Aft of  the coal bunkers on this 
deck come the officers' quarters. On both sides of the 
ship are the staterooms of the junior officers, and the 
wardroom staterooms, while between them is a large 
wardroom and dining-room w ith its pantry. The ex
treme aft portion of the berth deck is taken up by 
officers' lavatori!,s, etc. 

On the main deck above, forward, is more berthing 
accommodation for the crew, also shower baths and 
lavatories, while amidships are found the various gal
leys for the crew and the officers, arranged between the 
base of the smokestacks, while amidships in the wings 
of the vessel is more berthing space for the crew. Aft 
on the main deck the space is given up largely to ac
commodations for the senior officers and for the admi
ral, which, by the way, give one an impression more 
of commodiousness than of rich or extravagant fur
nishing. Forward, above the conning tower, are the 
pilothouse, chartroom and the room of the command
ing officer. In the particular ship shown, the heavier 
guns are mounted on the upper deck, two 12-inch guns 
in a turret forward and two aft, and eight 8-inch guns 
in four armored turrets, two on each broadside ami d
ships. The intermediate battery of twelve 6-inch guns 
is mounted on the main deck, the guns firing through 
casemates. On this deck are also eight 3-inch guns, 
four forward and four aft ; there are also four 3-inch 
guns, mounted in broadside on the upper deck, within 
the superstructure.  The new method of emplacing 
guns on our warships, by which it is possible to swing 
the guns around until their muzzles are flush with the 
side of the ship, has the good effect of l eaving the side 

of the ship free from projecting objects when the ves

sel is in harbor, and of leaving the l iving spaces of the 

:;rew but very slightly obstructed.-Reprinted from 

'Scientific American Reference Book" of 1905  . 
• • • • 

According to the recently published statistics of the 
Milan Association of Silk Manufacturers and Mer
chants, there are at the present time 1 ,065 silk spin
ning mills in Italy. Of this number 346 are silk throw
ing factories, with 705 ,262 spindles at work, and 49,050 
idle ; 165 silk weaving factories, with 9 ,703 hand looms 
at work and 15·9 idle ; and 7,459 machine looms at 
work and five idle. Silk manufactories are found in 
nearly every part of Italy. but the principal centers 
are in the provinces of Piedmont. Venice . and Lom
bardy. Machine looms are to be found only in Pied
mont and LomJ: ardy. 
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TllE HOW AND WHY OF THE MODERN KEYBOARD.-I. 

BY '1'HE REV. P. W. GALPIN, M.A., F.L.S. 
In the wide range of musical instruments none 

are more popular or more practical than those pro
vided with a keyboard ; and although, as was shown in 
a recent paper 
on the Roman 
W.lter organ, 
,-,18 m o d e r n  
keyboard i s  a 
'Comparntive l y 
recent inven
tion, yet more 
than seven cen
turies have roll
ed by since its 
first introduc
tion, or rather 
its reintroduc
tion in mediffi
val times. We 
purpose to de-
scribe in brief the how and why of this adjunct to our 
music-making, and we begin with the organ, for it was 
to this instrument the keyboard was first applied. The 
ill ustrations accompanying this article represent types 
to be found in the splendid educational collection do
nated by Mrs. J. Crosby Brown to the Metropolitan 
Museum of Art-which has been so scientifically ar
ranged that it is one of the finest of its kind. 

For the loss of the knowledge of the keys of the 
hydraulus or water organ with their tones and semi
tones and their l ight "touch" we have already suggest
ed some possible reasons. When the organ re-appears 
as an aid to purer worship it is a pneumatic and not a 
hydraulic instrument. Keyboard there is none ; but the 
player pulls a perforated slider called in the old man
uscripts a "lingua" or tongue, which is placed under 
each pipe or set of pipes and marked with the names 
of the notes represented. An organ of the eleventh 
century thus constructed is shown in Fig. 1, taken from 
an old version of the Scriptures. In the monastic 
church of Winchester, England, such an organ was 
erected toward the close of the tenth century, and in 
a Latin poem written to celebrate this gre,at work 
we are told that "two brethren of concordant spirit 
sit together at the instrument and each controls his 
own alphabet," an allusion to the lettered sliders. 

At the beginning of the 
twelfth century, however, we 
begin to hear of keys
small levers which when de
pressed push in the wooden 
sliders and when released 
were restored to their origi
nal position by means of a 
horn spring ; in fact they 
were very similar to the 
key-levers described by Hero 
of Alexandria some fourteen 
hundred years before. The 
fiat "touches" of the levers, 
called "lamina," were now 
marked with the letter of 
the note to which they cor
responded and h ence arose 
the name "key" ( clavis ) 

because the letter gave the 
"clue" or "key" to the par
ticular sound required. This 
practice of lettering the keys 
was long continued, appear
ing even in the spinet ant! 
virginal s of .the sixteenth 
and early seventeenth centu
ries. The use, however, of 
levers and sliders as organs 
grew in size was found ex
ceedingly cumbrous, and it 
soon yielded to an invention 
which was destined not only 
to survive to our own day, 
but to revolutionize the kEY
board and bring it to i ts  
present effective form. 
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spring; this allowed the wind to pass through a small 
channel to the pipe standing j ust . behind the button. 
Such a rudimentary keyboard is shown in a painting 
by Mellozzo da Forti ( c.  145 0 )  in the National Gallery, 
London, a survival, doubtless, of an older day. For 

Fig. 4.-A Folding Regal of the Sixteenth Century. 

before this the l ittle buttons had been covered with 
thin slips of wood hinged at the further end and form
ing the keyboard which is found in all the smaller 
organs of the sixteenth and seventeenth centuries. 
Turning to the interesting and valuable collection of 
Mrs. J. Cros- by Brown in 
the M e t r 0 - pol itan Muse-
um of Art we find a m 0 n g 
the numer- .ous s p e c i -
mens there gathered a 
great m a n  y t h a t  w i l l  
serve to illus- trate the sub-
ject in hand. In  Fig. 2 a 
p ortative or
and it will be 
the p i p e s 
rows imme
h i n d the 

gan is shown 
noticed that 
stand in two 
diately b e -
keys. T h i s  

is still more Fig. 1 .- 0  r g a n with clearly seen 
in Figs. 3 Sliders. ( Eleventh and 4, which 
g i v e t w p Century.) forms of the 
rare instru- ment known 
as the regal. In the first instance we have the ordi
nary form with large bellows worked alternately to 
supply the wind to the small "reed'" pipes, the ends of 
which are seen projecting in a double row in the space 
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between the bellows and keyboard. The other instru· 
ment is the folding or Bible regal invented by G. Voll 
in 1575.  The principle is the same and the ends of 
the little pipes are distinctly visible, but the whole of  
the pipes and keyboard mechanism can be packed away 

inside the bel
lows - c a s  e , 
which, when 
closed, was of
ten designed 
to give th e  ap
pearance of a 
large b o o  k . 
Another and la
ter form of 
book organ is 
shown in Fig. 
5 . An old posi
tive organ is 
represented in 
Fig. 7. This 
n a m e  w a s  

given to the larger form of the small organs because 
it had to be placed in position before it could be 
played on. I t  was in a certain sense portable, and the 
reader will observe the iron bands through which the 
carrying poles were put; here, too, the little pins 
which opened the valves of the earlier organs are 
lengthened into long wooden " stickers" communicating 
the action of the key to the valves placed at the bo�
tom of the case. The two straps projecting from the 
right-hand side are for raising the bellows. 

Now the application of the valve or pallet to the 
larger organs probably took place during the early 
part of the thirteenth century. The mechanism, h ow
ever, required some alteration, as owing to the abse

"
nce 

of any means of silencing the various rows of pipes, 
such as the later ventils and the stop sliders, it was 
necessary that every pipe should be furnished with a 
valve. A stout rod of wood, therefore, was placed 
beneath the pipes in each row which were to be 
sounded together and the pallets were attached by 
cords to it. As the rod was hinged at the further 
end, on depressing the nearer end the cords pulled 
the pallets open, and, when it was released, strong 
springs closed them again. So great was the force 
required to open the pallets that the ends of the rods 
were struck with the closed fist and the performer 

was aptly called "the or
gan-beater." In  Praetor
i u s ' s  "Organographia" 
( plate xxv. ) we find an il
'pstration of such key
boards attached to the old 
organ at Halberstadt, 
erected in 1361,  and in the 
light of later developments 
it is interesting to observe 
that it possessed three 
manuals for the hands and 
a small pedal-board for the 
feet. In these old organs 
the keys varied from 2 �2  
t o  nearly 6 inches in 
breadth because the lower 
key had to represent the 
diameter of the largest 
pipe which stood immedi
ately behind it and the size 
of this key regulated that 
of the rest. In the four· 
teenth century, however, 
an important improvement 
was made-wooden rollers 
were used to transmit the 
action of the key in any 
direction right or left ; the 
size of the keys, therefore, 
was no longer dependent 
on the size of the pipes, for 
the latter could be placed 
on either side of the orga::t 
so long as they could be 
reached by the rollers ant! 
t h e  i r "pulldowns" or 
"trackers." Owing to this 
invention we find that in 
the organ built for th" 
church of S.  Aegidius, 
Brunswick, in 1456,  th" 
keys were so reduced in 
size that a fifth could bo 
struck with the thumb and 
little finger, and in 1499  an 
organ was constructed for 
the same city with a key
board whose octave was 
only one note longer than 

Organs of diminutive size, 
called "portativ es" because 
they coul d b e  carried by the 
]lerformer and played as he 
went, hall in early time3 
been constructed, and these 
were furnished with valves 
( technically called "pal
lets" ) for admitting the 
wind to the pipes instead of 
with slides. At first a s"TIlll 
'f-shaped button, somewh:tt 
like those of the concert ina, 
when pressed by the finger 
opened a hinged valve 
placed directly beloVl it and 
Ilwpt in place by a l ittle 

Fig. 8.-An Eighteenth Cetitury Organ. Fig. 6.-Eighteenth Century Organ, Showing 
Roller-Board. 

at present. In the follow
ing century the width was 
further reduced and be-

THE HOW AND WHY OF THE MODERN KEYBOARD.-L came identical with the 
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keyboard of the virginal and harpsichord, of which 
we propose to treat in a subsequent paper. The use 
of the tracker and roller-board in an organ of the 
eighteenth century is seen in Fig. 6.  Here the pipes 
are no longer placed exactly behind their respective 
lLeys ; and to the present day this mechanism is  in 
general use for ordinary organs, though tubular-pneu
matic and electric systems have dispensed with most 
of it in the larger instruments. Our present keyboard 

Fig. 5.-Book Organ. 

is chromatic, but as will be noticed in Fig. 1, the 
oldest organs were diatonic , though Bp was sometimes 
admitted for the sake of the Gregorian tonality 
At Florence the writer was recently told by an organ
builder of a small organ which had come into his pos
session from a convent in which the keyboard had no 
sharps or flats ; to his shame be it said that he had 
broken up this valuable relic of the olden days for 
firewood ! The first accidental to be admitted after 
the Bp was the F#, then followed C# and Ep and lastly 
G#, but in the lowest part of the keyboard the sharps 
and flats wtlre for a long tim e  frequently omitted , and 

in Fig. 8 is represented an organ of the eighteenth 
century with the lowest C# wanting. Of the how and 
why of this we speak hereafter. 

( To be continued . ) 

llIadanl e C urie's Youth. 
From the most recent accounts it would indeed seem 

that we are not a l ittle indebted to the parsimony 
which the Minister of Public Instruction, in Russia, 
inj ected into the appropriations allotted to the experi
mental studies in the colleges, for the marvelous dis
covery of radium. Mr. Roussakov, a compatriot of 
Mme. Curie, gives, in the Novosti of St. Petersburg, 
Lome curious details of her youth, as well as interest
ing facts concerning her first initiation into the mys
teries of her father's physical laboratory. 

Mr. Roussakov was a pupil of Mr. Sklodovska, pro
fessor of physics at Warsaw in the Second College or 
"gymnasium" as the Russians call it, and it was in 
this building that the future Mme. Curie was born. 
Prof. Sklodovska was imbued with a passionate love 
for science ; he  was ready to make any sacrifices for its 
sake, he gave without stint his time, h is energy, 
and his money to its cause. In spite of his strictness 
all of his  pupils adored him, because they recognized 
in him a rare quality-at all events rare in Russia-

Scientific American 

the desire to infuse into his classes the love which h e  
cherished for the branch of science which he  taught. 

Prof. Sklodovska classed physics among the experi
mental sciences. With him theory occupied a second
ary place. Literally, he never allowed a lesson to pass 
without improving the opportunity to p erform some 
experiments before his pupils, and he constantly de
plored the paucity of the resources at the disposition 
of the school laboratory. Even the most essential ap
paratus were wanting, not to mention the funds to 
procure the matE,rials consumed. 

The pupils themselves were constant witnesses .of 
the disputes that raged b etween Prof. Sklodovska and 
Mr. Chmourlo, professor at the Lyceum or classical 
branch of the college. 

Mr. Chmourlo was such a biased partisan of the 
study of the classics that he  considered the experi
m ents in physics but child's play, useless amusement, 
and deemed the meager sums allotted to the mainte
nance of the laboratory as more than sufficient. 

The pupils of Prof. Sklodovska b ecame all the more 
attached to him after they learned that their beloved 
master levied upon the very modest stipend that Rus
sia allowed her professors, to obtain the wherewithal 
to cover the expense of the experiments and furnish 
his cherished laboratory. Every leisure moment was 
passed in his physical room ; every mundane pleasure 
was strictly eschewed. 

Where the proper implements were wanting it  could 
hardly b e  expected that funds would be at command 
to pay an assistant, whose duty it should b e  to keep 
things in order, to do the drudgery, wash the tubes, 
retorts, and alembics after the experiments, and such 
unskilled labor. This thankless task was assumed by 
the little daughter of Prof. Sklodovska, who had evi
dently inherited the passionate fondness of her father 
for science. The paternal laboratory served her as 
a nursery, and the test tubes and ampullffi or flasks 
supplied the place of dolls. Of a serious turn and de
veloped beyond her age, she passed entire days in the 
laboratory. Protected by a large apron and provided 
with towels, she hustled here and there, setting things 
in order and keeping them in the pink of neatness. 

She seemed to know intuitively the proper pla.ce for 
each article, to feel, as it were, just what was needed 
for each experiment, and could even describe the var
ious processes. 

It was evident to the pupils visiting the classes that 
this little girl, with her precocious intelligence, exerted 
herself to penetrate into the h idden meaning of the 
ideas her father let fall as crumbs during the lecture. 
On the other hand, the professor adored his little 
daughter, but considered her work in the laboratory 
only as a pastime, an amusement, never suspecting that 
in this early taste for the management of a laboratory 
there could exist the germ of a future scientific career. 
Wiser than he were the almost idolatrous followers, 
for they dubbed the helpful little maid professorowna. 
The time came when Mlle. Sklodovska must go to 
school ; nevertheless she did not give up her attentions 
to her dear laboratory. At the moment she became 
free from her lessons she rushed to the scenes of her 
chosen labors, where the tubes, retorts, alembics, 
flasks, pumps, and other implements lay around helter
skelter awaiting her arrival . 

She soon had everything orderly, arranged in its 
proper place, and in the evening returned with her 
father to assist him in preparing everything that was 

" " 
It 

443 
necessary for the experiments of the coming morrow. 

It often happened on these occasions that she had an 
opportunity to hear the whole lecture, for her father 
had the habit of giving a resurrU: of the course. 

Little by l ittle the protessorowna developed from 
the simple assistant without remuneration into an ade
quate aid to the professor, particularly when the fath
er, beginning to feel the burdens of age, felt the need 
of some one to prepare the implements for the lecture. 

Along with her regular studies at the "gymnasium" 
Mlle. Sklodovska continued her labors of love beside 
her father in the laboratory. 

The pupils of the professor, even after they had 
passed their examinations and entered into real life, 
never forgot the youthful protessoTowna. It  was no 
surprise to them to learn that she too had passed a 
brilliant examination and, sacrificing everything for 
her love of physical science, had left Warsaw for Paris, 
where she could better complete her studies. There 
can scarcely b e  a doubt that had the Russian govern
ment been more l iberal toward the maintenance of the 
physical laboratories in its colleges, Prof. Sklodovska 
would never have taken the care and trouble to initiate 
his daughter into the secrets of science at so ten
der an age. What strikes us most in this short notice 
of the youth of Mme. Curie is that if the civil law 
permits the daughter, as it  does her brother, to take 

Fig. 2.-Portative Organ. 

possession of the heritage of her father, the laws of 
nature endow her with the same rights regarding the 
intellectual heritage. 

It  is  much to be regretted, however, that in most 
cases the fathers exclude the daughters from this por
tion of their succession, for which many times they 
are more fit than the sons. Fortunately Prof. Sklodov
ska was not of this caste, however, and by proceeding 
upon a path marked out rather by necessity than by 
choice he  has given to the world the discoverer of 
radium. 

Fig. 3 . -I,arge Regal (Seventeenth Century). Fig. 7 .-Portative Organ (Seventeenth Century). 
THl:: HOW AND WHY OF THE MODERN KEYBOARD.-I. 
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RECENTLY PATENTED INVENTIONS. 

Elect rical Devices. 

ELECTRICAl, CABLEWAY-CONVEYER.
C. �lIGSSICK, JH., H ackensack, N.  J, The in
ventor's purpose is  to p rovide a telpher trav
eling the required rate of speed, about six 
hundred fee t  per minute. The device i s  pro
vided with grooved wheel s  having a good 
bearing-surface on the cable being driven hy 
an electric motor of normal speed and to p ro
vide a pivot near as  p ossible to the level 
of the track which will  allow tbe telpher to 
accommodate itself to vertical variation , 
especially in a cable-track, due to its only 
having supports a t  intervals, without c ausing 
the load to sway longitudinal ly  as the telpher 
ascends in approaching and descends in re
ceding from a support. 

able binder for a bank-check-record book and 
check·book together witbin the one binder. 

SPOOL A'l'TACHMENT.-FANNY G. HEN
DRYX, Springfield, Obio. In this patent the in
vention has reference to attachments for spools, 
having for its p rincipal objects the prevention 
of waste of thread and the fUrnishing of means 
fOr retaining the spool against rolling upon 
surfaces upon which it  may be p laced. If the 
spool is loose, as  in a work-basket, the thread 
cannot be accidentally unwound. 

to business houses to regulate such 
tions as sending of cablegrams. 

CLOTHFl S-I,INID HOLDER AND 

transac- tact with feeding-rol ls  on top of machine, 
thereby insuring always an even regular fced 

'I'IGH'I'- of the letters or circulars when the machine 

Of' Interest t o  Farlllers. 

CULTIV A'I'OR.-.T. E.  SPRAGGINS,  Bear
creek, Ala. The object of the invention is 
to produce a cultivator of simple construction 
the hoes or  blades whereof may be adjusted 
in  a simple manner. '1'be improvement Is espe
cially applicable in a construction of culti
vator involving tbe use of three hoes. and a 
further object is to p rovide an arrangement 
for attaching a c entral ly-disposed hoe. 

TONGUE·SU PPORT.-II. W. HAHTWIG, 

'1'aylor Station, \Vis. This support is  for 
tongues of mower s ,  self-binding harvesters, 
threshing-macbin es, and '  other farm machin
ery ; and tbe object is to p rovide a support 
readily applied, and adjustable to hold the 
tongue in a proper position relatively to ani· 
mals drawing tbe machine, so as  to prevent 
undue strain on their necks, and thereby avoid 
sores, futigue, etc. 

COUPLING.-J. W. B ULLEH, .Jansen, Keb. 
I n  this patent the invention relates particu
larly to improvements in coupl ings for at
taching a traction·engine to a device to be 
drawn-sueh as a threshing-machine, separa
tor, tender,  waf'0n, or the Iike�·the object 
being to provide a coupling that will automati
cally move to and lock in closed position. 

Of' Ge neral I nterest. 

'l'II BATEU·CIIAIH.-E. H . WumRcIlIC'<G and 
C .  J. BERGSTIW M ,  Binghamton, � .  Y.. The 
chai 1'8 are normally held in ro,,�s as usual and 
tile seats are normally beld close to the backs 
o f  the chairs  by tension devices.  The cbairs 
are constructed so that at option of an occu
pant a latch may be operated, whereupon a 
spring in the pedestal wil l  act to give the 
body a quarter-turn, bringing it at right angles 
to normal position,  thus opening one row into 
the next, and when all in the rows of a sec
tion are thus operated series of aisles are ob
tained, ellablillg person s io fir:;.d ca.sier exit from 
a theater or hall than when ordinary chairs 
arc n sed. 

S I l'IlON-FII,I�IKG APPARATUS.-L. P. 

S�TZLbJR, Kansas City, �Io. This is  a device 
for charging siphon bottles with carbonated 
liquids, and i t  comprises a peculiar valvular 
mecbanism which upon being engaged by the 
nozzle of the sip bon opens the supply of liquid 
a l lowing it to flow through the siphon in 
through the bottle,  and upon relaxing posses· 
siou of tbe nozzle on the valvular mechanism 
the liquid supply is automatically closed and 
the vent previously closed by the pressure of 
the sirhon nozzle is tbercupon opened to allow 
the escape from the nozzle of the "sniff" or 
waste l iquid lying in the nozzle outward from 
the siphon valve. 

FLUSHING DEVICE.-A. C. DAVIDSON, Chi
cago, Ill. This improvement relates to flush· 
ing devices, and mo�e especially to de�ices con· 
trolled by movable foot-p lates operatIvely con
nected witb valves for c ontroll ing the flow of 
water or  other flushing liquid. One object is  to 
provide a device of this type wbich wil l  be 
nearly automatic in action, being set in oper
a tion by the pressure of the feet of a person 
standing near the basin or hopper to be flushed, 
and which will act automatically to cut off the 
flow of water when pressure upon the foot'p late 
i s  removed. 

NA VAL ARCHITECTURE-G. 1,'. R. BLOCH-

ENER.-C. W. OTT, Pittsburg, Kan. 'I'he pur
pose of this improvement i s  to provide a form 
of holder and tightener that will serve as a 
convenient reel tbat may be carried about in 
the hand and also that may be removably at
tached to a bracket secured to a post or tb� 
side of a building and wbich, further, has a 
means for retaining the line taut when set up 
on tbe poles and drawn tight. 

Household U t ilities. 

TABLE.-W. H .  GIBBES,  Columbia, S .  C. 
'I'he invention relates to improvements in tables 
or desks, the object being to p rovide a table 
o r  desk with a longitudinal ly·movable top ,  
making it particularly useful f o r  bookkeepers, 
draftsmen, or others, inasmuch as the top , 
with a large book or drawing-paper thereon, 
may be moved a long to bring the work into 
proper position for the person sitting at  the 
table, thus obviating tbe necessity of shifting 
his seat. 

�[AN", Kiel ,  Germany. No armor has been ANIl\IAL-TRAP.-W. II. HAI<DEN, Quitman, 
discovered which wil l effectually protect mao Ga. 'l'he trap is  adapted especially for catch
rine vessel s  against the disastrous effects of ing rats and mice. '1'he object of the invention 
submarine explosions. Such protection becomes is  to produce a trap which is SI)]'llllg or shut 
more necessary as the weapons for under-water automatically by the anima l  on entering. It 
a ttack, such as fixed and movable torpedoes comprises a remoyable cage or auxiliary body 
and submal'ine boats, become more higbly de- which the animal enters after the trap i s  shut. veloped and effective for offensive work. The Automatic arrangement is  made for resetting 
invention consists in giving to the ship sev- trap by the weight of the animal after it  has 
eral ( at least two) complete walls  or bottoms passed into the upper body or cage. 
under water, of whicb, however, not the outer T"A"'"LI"n DOCfTI"G 0 SE A II'cT-skin, but perhaps one of the inner skins, may u ,  '" �, ,-' U ... ,' -II R. .- . � 

be armor-clad. 'rEI" Rochester, N. Y. In this p atent the in-

APPARATUS FOR MAKING SIlEET-
vention has reference to improvements in trav-
e ling rocking-horses, the object being to provide 

GLASS.-J. P. TAYLOH, Cicero, Ind. In car- an amusement device of this character of novel 
rying out this invention Mr. Taylor has par- and simple construction,  so arranged as to 
ticularly in view an apparatus for forming- move forward, turn lateral ly ,  or to rock with
the glass sheet so that both sides of the latter out forward or lateral movement. 
wi l l  be polished to the same degree. A 
further object is to provide means whereby 
the mol1en glass may be easily and readily Mach ines and IU echanieal Devices. 

conyeyed to and deposited on or  in a form of 'l'YPE-WHITING IVIACII INE.-,J. D.  WHITE, 
table or carriage arranged adjacent to the 50 Clanricarde Gardens, London, I"Jngland. Mr. 
receptacle ca nying the molten glass. Further Wbite's objects are to provide a macbine to 
an object i s  t o  force tbe molten glass from afford three t imes tbe range of characters af
the receptacle through the medium of a charge forded by h is  macbine of prior patent. He ac· 
of air o r  steum or any gas, and further in complishes this by modified form of the ma

view means for forming a cushion of air or chine, the arrangement being that three char
steam in the receptacle or  table for the acters follow successively through each longi· 
sheet, such noolten ehee! being supported in tudinal row on the type·cylinder and indivi!lu
its formation by the cushion of air,  s team. a l ly brought into action by giving tbe cylinder 
or  any snitable gas or "apo!' .  a regulated sliding movement along the axle,  

YIOLIN 'YRIST·BRACE.-·J. W. S'I ITlI , with which it revolves, and hy providing de
Wellington. Kan. This invention has ref- vices by which the cylinder may oe slid from 
erenee to a brac e for the wrist when p laying one of three positions to the next after each 
the violin ; and the objects of the improvement printing or spacing stroke and may be so slid 
are,  first, to provide a medium to assist the by a further independent movement of printing 
pup i l  in .obtaining the correct position of tbe or spacing. 
wrist while p laying tbe violin, and, second, to  LUBHICATING DEVICE FOR .TOL'RNALS. 
afford facilities for executing the shake. 

CLIP F'OR FAS'1'ENING S I-lOI'·LACES.
R. .T . II .  IltiGHES, Duquesne, Pa. The -general 
object of tbe invention i s  to provide an inex
pensive clip which may be quickly applied to 
shoe-laces, which wil l  hold the laces with 
perfect security, so doing away witb the 
necessity of tying them in a knot in the 01'

dinarY 'manner, and which may be easily laos· 
ened to permit the unlacing of the shoes when 
desired. The invention may be used for fas
tening other cords. 

MEASURING INSTRUME NT. - L. 1\1. 
HODGE, San Jose, Cal .  The invention relates 
to measuring instruments sucb as sbown and 
described in a p rior Letters Patent of tbe 
United States granted to Mr. Hodge. Tbe 
object is  to provide an instrument upon whi<:h 

-.T. .T. :\108 8 ,  Cbicago, Ill .  The object bere is 
to provide a device more espec ially designed 
for lubricating the journals of car-axles and 
like devices and arranged to insure a continu
ous supply of the lubricant to tbe journal or 
other part to be Illbrieated, to prevent waste 
of the lubricant by leakage from the oil·retain
ing vessel, to render tbe journal completely 
dust·proof, and reduce to a minimum the jar 
incident to the running of the j ournal in the 
box. 

DRIER.-T. ANDI<EWS and S .  J .  LOEWEC'<· 

CAHE ,  JR. ,  Ilomestead, Pa.  Tbe object in tbis i s  conven iently arranged tbe lengths, bevels ,  

instance i s  to provide a device in ,vhich a trunk and cuts of rafters, h(lPPE'l's ,  etc . ,  and arms 
upon \vbicb any two of said bevels  can be 
taken at the same time, together with tbeir 
degree of pitcb. 

COiilBI�ED TRTTNK AND DE SK.-T. Mc-

'J'HAL, Rockaway, N. J .  '1'bis drier is  particu
larly designed for drying fabrics of tbat class 
having a series of rotary cylinders through 
which the heating medium, such as steam,  is 
intended to pass. In machines of this charac
ter the cyl inders are rotated through gear con
nections one with another, and owing to the 
friction, very great power and large amount 
of motive agent is  required to operate the 
machine. ]"Iul'ther, these cylinders must be 
filled with steam, which results in waste by 
using more steam than is necessary for drying 
purposes. The object of the inventors is  to 
a void the above objections. 

will serve the usual purpOSES and havjng an 
attachn'cnt that may be used as  a writing
de8k, a drawing-board, a reading-table, or the 
like, the attacbment being so arranged as to 
fold into the trunk when not in use, tbus re-
SUI Llug in economy of space. 

F I tl fI-II O O K.-W. E .  KOCH, Whitehall ,  
� .  Y. The hook i s  particularly adapted for 
using dead minnows as bait ,  a lthough I i\'e bait  
may be used with it .  The object of the in yen· 
tion i s  t.o proYide in connection with the hook 
a simp le means for keeping the bait in proper 
position to simulate a live minnow-that is, 
with the back up when drawn through the 
water. 

DI']NTAL DILA'l'ING-IWHCEPS,  OR AP
PLIAi'i CE FOR DENTAL OR SURGICAL 
USn-G. H .  PAI<SONS, East St. Louis, III .  

CASKET·CATCH.-L. GI<>CE"SIDES, Con· 
stantine, 2\ficb. Tbis catcb is attached to tbe 
cover of a casket and co·operates witb a '!Jar, 
attacbed to tbe main part of tbe casket. The 
bar i s  p rovided with an opening for reception 
of a tongue and witb a 'projection to  enter 
the opening. When tbe covel' is  p laced upon 
the rna in body of tbe frame and tbe tongue 
and the p rojection thrust through tbe open
ings, the casket parts wil l  be locked together, 
as  the projection prevents motion in one di
r ection, while the tongue prevents upward and 
forward motibn. �leans are p rovided by press
ing a projection to readily remove the cover. 

GARMENT-F'ASTENING.-M. W. FERRIS ,  

MACHIKE F O R  SWAGING HmADS O N  
NAIL·BLANI�S.-E. PERKl " " , St. John, New 
Brunswick, Canada. One of the principal ob
:iects of this invention is ·  the p rovision of sim
p lified and effective and reliable devices for 
upsetting or swaging the beads on borsesboe· 
blanks,  which are fed to such devices in tbe 
form of a bar or wire previously rolled to c on
stitute a continuous coil or length of blanks 
connected together head to point successively. 

CHEESE - CUTTER.-I3. BLOon, Coeur 
d'Alene, Idaho. In opemtion if the operat· 
ing·lever be in position and it  i s  desired to 
cut from a cheese weigbing, say, thirty· two 
pounds a sl ice of one pound a cut may be 
made through the cheese, tbe knife raised, and 
the lever be tben moved to the rigbt, wben the 
cheese will have been moved from tbe initial 
cut an extent necessary to p rovide a s lice 
of one pound. and the sl ices may be cut 

is in  operation. 
MACHINE FOR PUKCIlING O R  SHEAR

ING ME'l'AL.-R. NORRIE,  Dalla Dockyard, 
Rangoon, British Burmah, India. In this 
patent the invention relates to improvements 
in machines for cutting metal, and especially 
to those in which a cutting-blade is arranged 
to cut down between two lower stationary 
blades. It  further relates to improvements 
in tbe construction of the upper cutting·blades 
and lower stationary c utting-blades to enable 
tbe machine to be used to shear out a strip 
of metal or puncb out pieces, as  desired. 

SUPPORT Il'OR THHOA't'-PLA'l'ES OF 

S E W ING-M ACII IN ES.-ji'. L. WHI'rNEY, Lin
coln, Neb. Throat or needle plates of sew· 
ing-machines are made quite thin to accommo
date working parts located immediately be
neath them. They are hence considerably 
elastic and correspondingly fai l  to afford firm 
or rigid support for tile work being sewed, so 
that the needle encounters more friction in 
piercing the work. In case the needle is 
broken <11' bent in use it  will strike the p late, 
whicb is liable to be broken, as  wel l as  the 
sbuttle. This is  likely to happen, especia lly 
in machines used for manufacturing purposes. 
Mr. Whitney has devised a support for the 
plate which renders it perfectly rigid, and 
avoids result above indicated. 

PILE-WIRE MOnON FOR LOOMS.-R. 
BEA'L'�'IE, Littlefalls ,  and A. McKENDRI CK, 
Paterson, N.  J.  This p ile-wire motion is 
especially adapted for use in wide carpet
looms. 'rb2 p rineipal object i s  to do away 
with the large and cumbrous grooved wbeel 
and the equivalents thereof wbich are now 
used on all looms of this character and at  the 
same time to provide a less complicated mo
tion as a substitute for the cam-motion now 
employed wbich will require less powel' and 
allow the loom to run at  a greater speed and 
with fewer stoppages, thus increasing tile pro· 
duction. 

l\IIXING-MACHC\,E.-G. M. ANDERS ROC'< ar.<l 
A. G. AULSTHOM, Hydepark, l\lass. '1'ile iu· 
vention relates to machines employed f( lr  
mixing liquids or p lastic materials so as to 
render the mass homogeneous and' thoroughiy 
blend together the compound plpments, and 
its object is  to provide details  of construc tion 
for a device, ,,,hieh adap t it fO I' eonven if'nt 
llse, render it perfeet in operation, and enable 
the quick detachment of its several parts to 
facil itate thorougb c leansing of the interior 
of the machine. One type i s  buil  t for mixing 
cake, which needs hard beating. and it is 
claimed tbat it  will do its work in one-tenth of 
the time required by hand. 

CUTTING - MACIl l );, I" FOR PLASTIC 
MA'l'E IUALS.-E. LOG",", Philadelphia, Pa. 
Mr. Logan' s  invention relates to machines for 
cutting disks or sections from a sheet of 
plastic material, and is  particularly intended 
for cutting biscuit,  cakes. or crackers from 
a sheet of dough. Tbe object is to provide 
a machine which will cut a number of disks 
simultaneously and deposit tbem in a suitable 
receptacle in one operation. Tbe macbine has 
a minimum number of operating parts com
pact in structure and attachable to any table 
or other sui cable support. 

COTTON-l'ICKER-W. W. HOSKINS,  Vel· 
asco. rrexas. An )bject, among otbers, in thi s 
case is to provide a machine in which the 
picking devices s larct .  from their ground ends 
fOl'wardly instead o f  rearwardly or  vertica l ly .  
whereby they c o m '  . " contact with the top 
of the plant first and pick down, thus hayil; ;', 
an upward and backward p u l l  on the plant in 
operation, and also to COltS1T tIct the pich i n s  
devices of a picking-foller anr1 an OppOt�:!��.t! 
feed-roller correspondingly in', Jined, and also 
the provi sion of otber means. 

INSTIWMEN'I' FOR PLOTTING GEAR-
TEE'l'H.-C. F. MOON, Greensboro, N. C. 'rhe 
improvement relates to instrumeuts for plot· 
ting gear-teeth, wbether external or internal, 
and to marking off circles into subdivisions 
of uniform size. The instrument admits of 
general use, but i s  of peculiar value to 
architects, engineers, draftsmen, pattern
makers, and al l  other persons wbo may de· 
sire to divide circles or portions thereof in to 
portions separated by radially·disposed lines. 

APPARA'rus F'OR USE I N  POLISHING 
CUT GLASS.�·.J . . T. �I(' C D' ,  JR. ,  Xew York,  
N. Y. 'rhis apparatlis  is  for use in polishing 
cut glass by means of dipping the article 
in acid. It has been found that polishing 
cut glass by mechanieal methods is  mucb less 
efficient than by means of an ac id-batb. While 
the invention is espeeially designed for car
rying out this p rocess, it is  not strictly lim· 
ited thereto and is capable of otber uses. 

New York, N. Y. One purpose of the inven!Jr. l 'arsons' invention is a� app.l iance. or im- tion is to provide a supporting device with 
plement adap�e� for . use �n dlstendlllg th: I means for attachment to a tab, strip , tape, or 
month to faCIlItate Illspectron. and tbe . per-

I the like and with end bearings or hangers for 
for�ance .of dental and. surgl.cal .operatl?ns. j the free passage 01' a safety-pin attachmeut of 
It IS  part!cularly useful III takmg ImpressIOns · any desired type which bearings wil l  afford a 
of the jaws, and especially of aged p ersons ; i uniform and

' 
fir� support for the pins effec. 

i� s.etting gold .crowns ; and for sur�ical 01'- 1 tually preventing displacement of the pin 01' 
el atIOns on the Jaw and throat. It  aIds every I any injurious or inconvenient twisting ae ,tion. 
operation in the oral ('avity, sHc h  a s  disease i rrbis device is  adapted for u s e  psppcial ly  jn 
of the antr'lm or extraction of wisdom-teeth connection with h ose-supporters or l ike articles. 
under chloroform, also in removing tonsils � INDICATOR.-F. J. B. COnm>IHO, New 

successively of any weight by moving the Pertaining t o  Vehl .... les. 

or fi l l ing teeth. ! York, N. Y. This invention relates to devices 
BA�K - CIIECK, RECORD - BOOK, AND I for indicating the time at different points upon 

B I NDER.-;\I. A. HOWE, Tacoma. Wash. The the earth's surface, and has for it s  principa l 
objec ts  of this improvement are, to provide a object the provision of such a device f!'Om 
more eronomienI ,  systematic. and convenient which the desircd information may be l'eadi Jy 
form of bank-check and record-book than the obtained without specia I c omputation. The 
s (  n,,-book form n o w  commonly used ; to pro- ! indicator is  s e t  instantly a n d  the tin,es r"ad 
vide a bank·cbeck-record book ' and a bank- I therefrom withont difficulty. It is of great 
check book separated from each otber,  but ut ility for educational purposes to clearly 
wi thin one bindel', and to provide a qetach· illustrate relation ot time anq longitude and 

cheese·p l ate a distance corresponding to the GUIDE-LOOP FOR CHECKRmINS.-E. VAN 
weight of slice desired. DYCK, Adams, Mass. 'rhis improvement refers 

C I HCULAH-FOLDING l\lACHINE.-G. A. to guiding·suppor·" ; for overdmw-checkreine< .  
WBC'<Z and .T . l\IcK}JE , .TR.,  Bridg-ebnrg, Ontario, 'I'he object is to p rovide details  of construction 
Canada. In carrying out the present im- for a device wbich afford means to suitably 
pro"0ment tbe inventors provide a machine support the rein from the crown·piece " I' 
\Vhi' lt wi l i  fold letters or circulars the harness and enable the introducti on of Uw 
reqnisite size to enable ihe same to be in- two members of an overdraw-checkrein within 
fa�rted in envE'lops, such folding or creasing duplicate guide-loops \vithout disconnecting' 
operation being performed with pmdtiveness, said l'Pins from the dJ'iving-hit or  l'equi t'ing 
ease, aud facility. Tbe machine is  so con- I them to IJe biseeted and joined where �nt wit h 
structed that the unfolded circulars wil l  'It buckles to permit their loose insertion within 
all times when in the receptacle be held in con- the loops. 
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11'0 0'1'-PRopr�LLED VE H ICLE ; - W. J Busintss SH IEl.DS, Bedford, Ala. ' The p rincipal object · Ptrsonal Wants. ( 9497 ) O. R. writes : I desire to ob-

of this inventor i s  to provide a vehicle which ---------------------

wil l  enable occupants to propel It easily, while READ. THIS COLUMN CAREFULLY.-You 
will lind inquiries for certain classes of articles affording a far greater degree of comfort than numbered in consecutive order. If you manu

usually attained in vehicles of this class. facture these goods write us at once and we will 

Further, one which may be easily controlled send you the name and address of the party desir-
ing tl:ie information. In every ease it is necesand adapted to be propelled by one or two sary to give the nnlDber oC the inquiry. 

tain or purchase a formula to make the be�t 
up-to-date instrument for locating gold and 
silver. Can you sell  me formula for the same 

I so constructed that it  can be set to attract 
Uerle8� one metal and cut off all other attractions ? _.I:.. ___ =====:;:!!==-:;:========_ I A. We know of no formula or instrument for 

persons, the seats being independently adjust- M U N N  &: CO. 
able to facil itate simultaneous effort of two per-
sons of different sizes In the propulsion of 
the vehicle. 

TIRE-INFLATING PUMP.-S. E. SPENCER, 
Springvi l le ,  N. Y. In this patent the inven
tion has reference to improvements in pump 
mechanism for iuflating the tires of motor
vehicles, an object being the p rovision of a 

pump mechanism that may be detachably con
nected to the driving-shaft of the motor and 
operated therefrom to quickly Inflate the 
tires. 

FELLY-JO I N T.-J'. B. H IGGINBOTHAM, Aber
deen, S.  D. In this instance the invention 
relates to an improved device for connecting 
the sections of a wheel-felly so that the neces
sary tension may be exerted on said sections 
to draw thern forcibly together and produce 
a rigid self-sustaining felly,  which with the 
addition of the tire encircling it forms a most 
secure and durable structure. 

SHIFTING-RAIL FASTENER FOR VEHI
C LE SEATS.-F. H .  DELKER, Henderson, Ky. 
This invention con s ists in  certain improvements 
upon the fastener for which Letters Patent of 
the United States were formerly granted to Mr. 
Delker. The p resent invention has for its 
principal object the provision of a simpler 
fastener than that disclosed in the former 
patent and one which may be more cheaply 
con structed. A further object Is to p rovide 
a fastener which cannot be so easily acci
dentally disengaged and which will operate 
satisfactorily without an aperture In the 
spring-leaf member to weaken It. 

Prime Movers and Their Acee ssorles. 

Manne Iron Works. Chulall'o. Catalogue free. 

Inquiry N o .  62S9.-For manufacturers of or deal
ers in Acldo Anhidrlco Sulfuroso V inario. 

AUTos.-Duryea Power Co .. Reading, Pa. 

Inquiry No. 6�90.-For manufacturers of lens
grinding tools. 

.. U. S." Me� Polish. Indianapolis. Samples free. 

Inquiry No. 6291 .-For makers of gates for bug· 
gles or wagons which may be opened wltliout having to 
get out. 

Perforated Metals. Harrington & King Perforating 
Co. , ChiCMO. 

I n quiry N o .  6292.-For makers of smal l gas, gaso
line and steam engines and parts for amateur use, )4 to l1:i b. p.; also of CRStingS or draft forgings in mild steel 
for dynamos. 

Handle & Spoke Mchy. Ober Mfg. Co . •  10 Bell St. , 
Ghallrin Falls, O. 

I n q nlry N o .  6293.-For machinery for grinding 
alfalfa meal. 

Sawmill machinery and outllts manufactured by the 
Lane Mfg. Co . .  Box 13, Montpeller, Vt. 

Inquiry N o.  6�94.-For makers of hand lire en
gines. or . •  hand tubs," operated by several men at 
pumps, with hose laid into wells or river. 

SpecIal Machinery to order, manufacturing, metal 
stampings, etc., Brickner Machine Co., �itlint Ohio. 

Inquiry No. 6�91i.-For manufacturers of small 
tin caps, such as used on tops of beer bottles. 

Thermo.plles for electrolytic assays and direct-cur
rent work. $3 each. Walsh's Sons & Co., Newark. N. J. 

I n quirv N o .  6�96.-For manufacturers of thread 
and small spools. 

We manufacture trlpoll stones of all dimenSions, 
diSC, cylinders, etc., samples free. Seneca b'ilter Co . •  

Seneca, Mo. 
Inquiry No. 629'1.-For makers of s)l1al1 paste

board boxes lor mailing purposes. 
TURBINE.-C. N. SCHOTTMULLER, Taylor's 

Falls, Minn. In this p atent the invention has a;: t�::,:
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;:::! reference to improvements in steam-turbines,  Life Building, Buffalo, New York. 

and an object is the provision of a motor of Inquiry No. 6�9S.-For turbine water wheel. for this type' that may be operated in either direc- a small mill. 
tlon with an economical use of steam. Two or We manufacture anything in metaL Patented arti
more turbines may be connected together, with cles. metal stamping, dies, screw mach. work, etc. 
condensers attached and operated as com- Metal Novelty Works. 43 Canal Street, Chicago. 
pound condensing-engines. Inquiry N o. 6�99.-For manufacturers of labels. 

SHAFT LIQUID·SEAL PACKING.-C. L. 
COOK, Louisville, Ky. In this case the inven
tion refers to improvements In packing for 
shafting, and partic ularly the shafting of 
turbine-motors and propeller shafts of steam
ships, an object being to provide a novel form 
of packing in which a liquid is employed as 
a packing or sealing medium, rendering the 

Patented tnventioDs of brass, bronze. composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

I n quiry No. 6300. -For manufactnrers of and 
dealers in automobile parts. 

• 
The celebrated " Horns by-Akroyd " Patent Safety OIl 

Engine Is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

packing impervious to atmospheric pressure. 
n!e':J1:s�
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No. 6301 . -For manufacturers of sewing 
ROTARY ENGINE.-I. SEVERANCE, Minne

apolis, Minn. The object of this Inventor Is 
to provide an engine arranged to al low con
venient reversing to insure a positive working 
of the valves i n  unis on with the rotary motion 
of the piston and to p rovide a continuous ac
tion of the motive agent under Initial pressure 
on the piston-heads without the usual cut-off 
for each revolution of the piston. 

Rail ways and Their AccessorIes. 

TIE-PI"ATE.-B. S .  WAS SON, Chicago, I l l .  
In this  patent the  object is to p rovide a 
plate so constructed that when secured on a 

tie it wil l  not buckle or work loose, also pro
viding protection for the tie from cutting or 
wear from the rail-base and furnishing a 
means for rigidly securing the plate to a 
tie without danger of splitting the tie. 

COAL, ORE, OR BALI"AST CAR.-G. F. 
SIMONTON, Vanwert, Ohio. The Invention re. 
lates to metall ic  freight-cars, the same being 
especially adapted for transportation of dump
able material-such as coal,  ore, and bal
last-although it may be employed for 
other classes of dumpable substances. In 
some features the present car is similar to 
the metallic cars disclosed by Mr. S imonton's 
prior applications for Le'tters Patent. One 
Improvement of the present invention Is  ·a 
metal l ic underframlng u sable in connection 
with any style of car. Another, is  the con
struction of the hopper-doors by which ' ma
terial may be discharged in the middle of the 
track, this being especially desirable when 
unloading ballast. 

De signs. 

I.iterature on the manufacture of vulcanized libel' 
and tu bing. Would like to correspond with a pal'ty 
familiar with the subject. .. H" Box No. 128. Fall 
River, Mass. 

Inquiry N o. 630�.-For manufacturers of cast
ings for gas enJ1;lne cyl inders. 

Patents on a machine being manufactured and sold 
on royalt,y which will be used by every grocer and pro
vision man are for sale. Owner In business and need of 
money. W rite for particulars. Address H. W. R .. Box 
74:, Sterling, Mass. 

Inquiry No. 6303.-For manufacturers of corru
gated rollers, such as used for corrugating wrapping 
pap ... r boards. 

Manufacturers of patent articles, dies, metal stamp
ing, screw- machine work, hardware speCialties, machin. 
ery and toois. Quadrlga Manufacturing Company, I. 
South Canal Street. Chicago. 

Inqniry No. 6304.-For makers of rice-milling 
macllmery. 

FOR SALE.-Patent No. 723,253, telegraph key. Simple, 
durable and inexpensive. Would arrange with manu
facturer on royalty. Address Wilham E. Dnncan. Traln 
Dispatcher. G. S. & F. Ry., Macon, Ga. 

I n quiry No. 6301>.-For makers of bottles for soda 
water. un 1 be same style as the English-made " Codd's 
ball-stoppered bottles." 

Tbe SCIENTIFIC AMERICAN SUPPLEMENT Is publishing a practical serIes of illustrated artioles on experi� 
mental elactro-chemlstry by N. Monroe Hopkins. 

I n q u i ry No. 6 3 0 6.-For Foster's gluten tester. and 
for a ti ntumeter to be used in testing whea� and flour. 

Robert W. Hunt & Co. bureau of consultation. chem. 
Ical and physical tests and inspection. The Rookery. 
Chicago. 

h!:d1!'s�ra)s�ror ��3lrsi��n:l��lu:t���rers of razor 

Drawings. Estimates. Tools, Dies. Sbeet. Wire and 
Rod Specialties (all metals). Stamping, Spinning, Turn
ing and Screw Work. Tin Plating. Nickel Plating. 
Bronzing, etc. The W. S. B urn Mfg. Co .. 

New Haven, Conn. 
Inquiry No. 630S.-For manufacturers of decorative glass spangle •. 
Inquiry No. 6309.-For manufacturers of or dealers in voting m achines similar to those used in New 

York 8tate. 

fr�::,
q
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6 3 1 0.-For machInes for making gas 

I n q uiry No. 6 3 1 1 .-For a mill for powdering 
licorioe root or any similar hard root. 

H I N TS TO CORRJJ;SPONDENTS. 
Names and Address mnst accompany all  letters or 

no attention will  be paid thereto. This is for 
our information and not for publication. 

References to former articles o r  answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter o r  In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our colnmns will lle furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest canDot be expected 
without remuneration. 

Seientillo Ameriep.n Supplements r�ferred to may be 
bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. ' 

locating the precious metals but the prospec
tor's judgment, founded upon experience and 
the diamond core dril l .  All so-called devices 
for locating gold and silver are inoperative. 
There i s  a device desc ribed in our i ssue of May 
2 ,  1903, which wil l locate an electrical con
ductor In the ground, but there is no means 
of determining without the use of pick and 
shovel whether this conductor is  a valuable 
mineral deposit or a stratum of moist earth. 

( 9498 ) E. E. P. says : I am trying to 
find out what wil l  be the most satisfactory 
power for grinding corn and pumping wate r 
for Irrigation-gasoline engine, kerosene en
gine, e lectricity by windmil l ,  l iquid air, 01' 
just the old-fashioned Windmill .  A. The 
cheapest power for a farm for a l l  purposes 
is  a windmill  of modern type large enough for 
the requirements of the farm work. A 30-foot 

( 9493 ) E. L. S. asks :  1. How can you windmil l  wi l l  give 3 horse-power in a 1 6-mile
tell from the appearance of copper wire when p er-hour wind, and wil l  do much of the work 
It is burned out ? A. You can tell from the even for a smal l  threshing machine. Where 
appearance of copper wire that i t  has burned large quantities of water for irrigation and 
out. If I t has burned out It wi l l  not be there, the heavier machinery are In use, a kerosene 
any more than a stick of wood or a coal wil l  engine is a very c heap power ever ready and 
sti l l  be In existence after It has burned out. easlly managed. 
A "burn-out" is  a melting and burning of the ( 9499 ) V. K. asks : What is the cause wire because of heat. 2 .  What is meant by of the p itting of steam boilers ? Does such the sidereal system ? A. The siderea l  system pitting occur where soft water is used, rain is the portion of celestial space occupIed by or condensed water or soft spring water ? Do the starb, in distinction to the space occupied you know of any remedy p reventing such pltby the sun and the planets, the solar system. tlng ? I have a steam boiler that is  pitted in 3. Can you give me some of the theories several places below the water l ine, pits nearly why the planet Mars i s  red ? A. The p lanet as  large a s  a dollar, varying in depth to nearMars i s  red because Its surface Is  composed Iy an eighth of an Inch deep i n  p laces. I am of red materials,  or because its atmosphere at a loss to flnd a remedy. I use hard water absorbs the other light waves. 4. Why does containing considerable lime and magnesia, green wall paper contain arsenIc ? A. Green and to prevent or retard formation of scale I wall paper contains arsenic when a rsenic Is daily inject a solution of sodium phosphate. used as a color to print the paper. Paris A. The pitting of boiler tubes and shell is a green Is a very beautiful green, and hence common occurrence due to any kind of water, was frequently used for printing wall papers. but more active with the purer or rain water If P�ris. green i s  not used, there will not be The cause has been attributed to some peculia� arselllC m the color. 5. What causes spon- molecular c ondition of the iron inducing electaneous combustion ? A. A rapid absorption trlcal action, and also to particles of slag or of oxyg�n, sufficiently rapid to injure the ma- other metals that induce electrolysis. terial ,  IS spontaneous combustion. It occurs 
with paint oils, principally when cotton rags I ( 9 5 0 0 ) H. E . F. says : 1 . A claims 
or waste are saturated with a drying oil .  6. that the ocean has deep pits that have never 
Will  you please tell  me the names of the IIght- been sounded, the reason being that no solid 
est and heaviest metals known, and their body could reach the bottom. B claims that 
weights ? A. Potassium i s  the lightest metal, the water of the ocean is ,  no doubt, under a 
with a density of 0.86 to 0 .88,  and Iridium tremendous p ressure, but sti l l  could not exceed 
is  the heaviest metal ,  with a density of 21. 78 the specific gravity of some of the heavy met
to 22.42. 7. Please explain the working of a a ls-granting the depth exceeds 60,000 feet. 
steam turbine ? A. A steam turbine Is  driven A. We have answered this question live times 
by jets of steam striking directly against the In recent years,  In this column, but wil l  try 
blades of the rotating parts.  again. Water is  a very incompressible sub-

( 9494 ) W. O. S.  writes : I am tempted 
stance . . Sea water is c ompressed but for ty
four mIllionths by a pressure of an atmos
phere, and at higher pressures the compression 
i s  less than this. It  is not  very sensibly 
denser at the depth of the bottom of the 
ocean than at its surface, nor are the metals. 
A body which wlIl  sink at the surface of the 
ocean, will continue to sink to Its bottom. 
This i s  known, since the sounding l ines bring 
up from all bottoms the fine ooze, which con
sists of minute forms of l ife which have died 
and sunk till they rested on the ocean bottom. 
There have not been any depths found which 
the sounding line has not measured and 
brought back testimony that it touched the 
bottom. The greatest depth yet found i s  30,-
930 feet, In the South Pacific near the J!'ijl 
I slands. Another depth near J'apan is  27,600 
feet, and one near Porto Rico is  27,366 feet. 
The deepest p laces are near the shores. For 
other Information on this interesting point, 
see Query 8959, volume 88,  No. 17 .  2 .  What 
i s  the increased pressure for volumes injected 
Into a closed vessel filled with water ? A. The 
increase of pressure produced by forcing a 
plunger into a closed vnssel fi l led with water 
may be anything which the walls of the vessel 
can stand. This  pressure may be increased 
till the strongest vessel is burst by the wate.· 
pressure. This is known in books upon phys
Ics a s  hydraul ic  p ressure, and the machine for 
uti lizing It i s  called the Bramah or hydraulic  
press.  Pascal  stated Its law many years ago : 

to use your valuable paper, to find out if it 
is possible to mold articles out of cement, and 
what substance or composhion would have to 
be used to get as clean a cast a s  articles mold
ed out of plaster of Paris. A. It Is possible 
and practic a l  to. mold hydraulic cement In the 
same manner as plaster of Paris.  The cement 
should be finely ground and quickly mixed with 
water, and thick, so as not to run freely, 
pressed Into an oiled mold the same as with 
plaster. It requires longer time to set than 
plaster. 

( 9495 ) A. K. S. writes : In the picture 
of a Panhard going 80 miles an hour, printed 
on front page of your Issue of October 22,  I 
noticed the wheels appear very elliptical and 
the housing is diamond-shaped. Will you lie 
kind enough to explain how this peculiarity 
occurred ? Was it due to the fact that the 
whole surface of  the plate or film was not ex . .  
posed simultaneously by the action of the shut· 
ter, thus a l lowing some parts enough time to 
blur, while others did not have time ? A. The 
drawIng out of the image of a wheel in a snap
shot picture Is  due to the fact that the car 
moved while the picture was being taken. A 
velocity of 80 miles an hour Is 1 1 7  feet a sec 
ond. If the exposure were only a hundredth 
of a second, the car moved a foot while the 
shutter acted. The lengths of snapshots are 
very uncertain quantities, and often they are 
longer than the figures on the shutter would 
indicate. A sl ight friction In the plates will  
make the exposure longer. 

" Pressure exerted upon an Inclosed mass of 
l iquid is transmitted undiminished in all di rec 
tions, and acts w ith equal force on equal sur-

1. Please ' inform faces and In a direction at right angles to those 
surfaces." This press is the most powerfu l 

me of a simple and reliable method of meas- machine man has ever Invented. It has no 
uring the internal resistance of primary bat- limit except the strength of the material upon 
teries.  A. The simplest method of measur- whIch It  p resses. It Is in use for all great 
Ing the internal resistance of battery cells Is  press work. Owing to the slight compressibi l
to connect two cells  or any number of pairs of Ity of water as given above, you cannot inject 
cel l s  in opposition, and measure their reslst- any considerable volume of anything into a 
ance by a Wheatstone bridge, In the same man- closed vessel lilled with water. It wil l  burst 
ner as any other resistance is measured. The the vessel. 

( 9496 ) H. H. says : 

cells in opposition send no current into the 

DESIGN FOR A TOILET-POWDER RE
CEPTACLE.-S. M. COLGATE, Orange, N. J .  The 
design of this ornamental receptacle for con
taining toilet-powder i s  very neat in appear
ance. I t  shows a receptacle very practical In 
shape for easy and convenient handling in use, 
and in fair proportion to its height the rounded 
a rticle shows a width about double the thick
ness .  

D E S I G N  FOR OIL CLOTH.-N .  KLAU, New 
York, N. Y. The design of this ornamental 
oil-cloth Is wholly pictorial, and comprises indl
viduai or cluster pictures of chlldren In dis
tinctly separated scenes of games, sports, and 
diversions of juvenile  life of that kind enjoyed 
almost entirely out of doors. 

No'rE.-Coples of any of these patents wil l  
be furni!lhed by Munn & Co. for ten cents each . 
Please state the name of the patentee, title of 
the Invention. and date of the paper. 

Inquiry No. 6 3 1 2 .-For toy steam engines and 
steam Jocom.otives for experimental purposes, not to be over l1:i h. p. 

I n q uiry N o .  63 1 3 .-For makers of twisted metal 
conerete andoexpanded metal for fireproofing and con
crete construction. 

I n qulrv �o .  6:U 4.-For a m etal out of which to 

:
a
::t:��"tlh��i i�j:f��t�::���?lution of chlorine 

I n q u i ry No. 63 1 !i . -For makers of rug machinery tor manufltctnrinl! old carpets Into rugs ; also for 
broom�maki.Dg machinery. 

I n q u iry N o .  6 3 1 6 . -For It glass disk 10 or 12 Inches In diameter from which to "rind a mirror for a rellect· 
ing telescope. 

I n q u i r v  N ft. 6 3 1 7.-For the address of the manu
facturers of the h Eclipse " smoothing iron. 

apparatus, and thus are l ike any other reslst- ( 95 01 )  C. D. C. asks : Would you 
ance In opposing the current of the battery of kindly explain the following : A three-speed 
the measuring set. 2 .  Also thn formula for desk fan and a 1 6-candle-power light are con
the mixing of paste for positive and negatIve nected across one side of a three-wire direct
plates for storage battery. A. The paste for current. The fan is connected about 20 feet 
c oating the positive plates of a storage cel l  from the l ight, between It and the source of 
is made by mixing red lead to the consistency supply, and is  turned off. A wireman, thlnk
of putty with dilute sulphuric acid made by Ing the circuit disconnected at the service 
slowly pouring one part of concentrated sul- switch, cuts the lamp cord with his pliers,  
9huric acid into four times Its volume of water.  when the short circuit Is  formed, the fan starts 
Be sure to pour the acid into the water slowly and runs until the short circuit Is  broken. 
and with constant stirring. The paste for the What caused the fan to run ? A. In the case 
nega dve p late Is prepared in the same way I you describe, when the short circuit was estab
with litharge. lished by cutting the lamp cord, the rush of 



curren t into the l ine was so great that it set 
the motor in motion. Th is was not a short 
circuit, since the resistance of the motor was 
sufficient to prevent that, but i t  was enough to 
run the motor. We have seen lamps burned 
out on a line In tbe same c ircumstances, lamps 
which were not turned on at all by a burn-out 
on the same line near them. 

( 95 0 2 )  G. F .  G .  asks : Can you make 
clear to me the difference of the terms "force" 
and "energy" ? I am studying physics, and 
find difficulty in understanding j ust what is 
force and what energy. Anything you can fur
nish me with will be appreciated. A. Force 
i s  that which produc es, changes, o r  destroys 
motion. Energy is the power to do work. Put 
forth your energy, and you can" exert force In 
working upon bodies. Energy is not force ; It  
is that in you which makes you feel that you 
can do something. Energy In a moving body 
enables it  to do work upon some other body. 
Energy in a weight which has been raised to 
a height enables It to do work by falling from 
that height. Steam in a boiler has energy or 
ability to do work, but It is not doing any 
work so long as it is shut up in the boiler. 
Let It out into the cylinder, and it will exert 
force in pushing the piston to and fro, and thus 
do work in moving the train. Force does work. 
The energy o r  ability to do work can be meas
ure� in terms of the work which might be 
done if the energy were turned into work. 
The three words energy, force, work, stand in 
a logical series, and each has its place. En
ergy is not force except by an incorrect use 
of words, and force is not work. 

( 95'()3 )  M. M. asks : 1 .  Are dry bat
teries after having run down and been re
charged from dynamo as good as originally ? 
A. A dry cell cannot be made as good as at 
flrst by recharging. The so-called recharging 
consists in sending the z inc back to the posi
tive end of the cell, and thus rendering It 
possible to use the cell as a source of current 
again. It will perhaps give about one-half as 
much as at first. If the electricity for re
charging costs anything, it i s  probably not 
worth the doing. 2.  Can "1900" type dry bat
teries be recharged from direct-eurrent genera
tor giving 3 amperes at 10 volts ? A. Any 
dry cell can be. recharged. Only a direct-cur
rent can be employed for charging storage 
cells or recharging dry cells. 3. How many, 
and how should they be connected ? A.  Five 
or six may be connected in series and connect
ed to the dynamo. Connect the positive pole 
of the dynamo to the carbon, and the negative 
pole to the zinc of the series to be charged. 
4.  If it is possible to connect six in series, 
how long would it take to charge - them ? A. 
We cannot tell how long to continue the 
charge, except to say use a voltmeter anll 
charge till further charging produces no fur
ther increase of voltage in the cells. 

( 95 0 4 )  H. P. S .  asks : Will you please 
give an explanation of the phenomenon which 
I noticed lately ?  I was developing films from 
a film pack, and each time I had to tear o ff  a 
black paper, which was attached to the film 
by means of a silk adhesive strip ; each time I 
noticed a glow, which followed up the parting 
of the paper and adhesive strip between the 
two. My explanation for it was that there 
was electricity formed by the parting of the 
molecules of the two parts. Was I right ? A. 
The light which you observed in pulling a silk 
£trip from a dry paper was due to the charge 
of electricity produced by friction .  There are 
many cases of this in cold weather, especially. 
Stroking a cat in the dark, one may see the 
flashing of light from her dry fur. It does 
not appear to be necessary to consider it due 
to molecular action. 

( 9505 ) T. A. asks : 1. Can you please 
let m e  know, through your "Notes and Que
ries" column, how to make a choke coli such 
as i s  used for wireless .telegraphy ? A. A 
choke coli Is usually wound with a wire core, 
but may have a great'  variety of windings 
according to t�e idea of Its designer. Some 
have omitted the wire core. You will find a 
variety of deSigns in Mayer's "Wireless Teleg
raphy," which we send for $2,  mailed. 2. 
Will you also explain how i t  stops the waves 
from going through the relay and battery in
stead of the coherer ? A. The a ction of a 
choke coil is a self-inductive one.  The rapidly 
alternating surgings of electric waves Is great
ly impeded by the ind" ctlon of the turns of the 
choke coli upon each other. Alternating cur
rents are frequently controlled by choke colis, 
just as direct currents are cut down by rheo
stats. 

( 9506)  C.  H. S .  [lsks : 1. What is the 
extent and knowledge of the Sargasso Sea, and 
is it true that part of the ocean equal to one
half of Europe is  entirely unexplored ? A. 
The Sargasso Sea i s  an area destitute of cur
rents, a quiet place in which there are many 
varieties of sea weeds and lower forms, of ani
mal life. It extends from 25 deg. to 35 deg. 
N. latitude, and from 20 deg. to 30 deg. W. 
longitude. It owes its character to the fact 
that the water is not in motion. It is  n ot 
probable t!mt any extent of ocean except in 
the frigid regions has not often been crossed 
by ships. Atlases do not show any such unex
plored region of ocean a s  you desc ribe. 2. 
Do astronomers still hold that Venus revolves 
only once in a year ? A. It is probable that 
Venus rotates on its axis once In a revolution 
around the sun, or once in one of its years. 

( 9507 ) F. s. P. asks : Will you kind-

Scientific American 
ly Inform me, through your answer, to Inquiry I sis and research have been described with the origin, development, transportation, and COD�epartment, what is the theory of the firefly's greatest care, thus bringing to the knowledge sumption of coal.  The whole range of the �Ig�t ?  Or in other words, what use to the bug of chemists and pharmacists the latest seien- subject Is dealt with, from the theories of the 
IS Its light ? A. The t�eory adv�nced a� to · tlfic novelties

. 
concernin� the analysis of food origin of coal and the geology to the by-prod

the purpose of the firefly m dlsplaymg Its lIght products. S everal additIOnal articles, such a s  ucts. It is very interesting, and its usefulness 
i s  that it is a sexual call, just as I s · the mating those on water, milk, preserves, etc. ,  contain I s  not confined to operators miners dealers 
song of birds. We have never met any other, new and interesting facts ; while others on sac- and c arriers ; but to the muiUtude of consum: 
and this seems· sufficient. charimetry, the analysis of sugars and of ers-the American people. 

( 9508 ) S. E. O. asks : Will you kindly sugary substances, are �ntirely new. Because NOTES ON THE COMPOSITION OF SCIENTIFIC 
let me know what kind of chemical It is that 

of their clear .presentatIO�, the . methods here PAPERS. By T. Clifford Allbutt, M.A. 
changes color with the change of weather ? I 
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calculations which belong to these de licate re-
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a change Is near it turns to violet, and for searches. Tire book treats successively of While this
. 

is  p �l?,arily
. intended as an aid 

rain it turns to bright pink. If you can tell p otable waters, wine, beer, cider, vinegar, alco- to students m w rltmg sCIentific theses, many 
me the name' of the chemical you will  oblige hols and spirits, milk, hutter, cheese, oils,  of our popular wrlter� of fiction an? of fact 
me ver� much. A. The c loth which chan�es meats, cereals, farinaceous products bread, might p rofitably c�nslder the princ Iples and 
color WIth a change of weather Is dyed W?th cakes and cake making, coffee, chic�ry, tea the methods here laId down. It Is a really ex
chloride of cobalt. The change Is due to mOlst- h i t f ' cellent little "preachment " as Fra E lbertus 
ure. You can produce it by breathing upon 

cocoa, c. oco a e,  sugars: preserves, ood p r�- would say 
, 

the cloth ; It does not indicate a change of pres- I ucts, sPlCe� and aromatIcs, colors employed m . 

sure f th t h b t d 1 food materIals, etc. Independently of chemical OPTICAL TABLES AND DATA. For the Use o e a mosp ere as a arome er" oes . f 0 . .  . 
and hence Is usually behind the change of analy�i s  proper, the bacteriologICal and bibllo- 0 ptIClans. By SIlvanus P. Thomp-

'weather. The barometer indicates the cause of 
graphIc parts of

. 
the work

. have been largely son, D. Sc.,  F.R.S .  London : E.  & F. 
the storm ; the color Indicator shows the effect ad�ed to, and theIr connectI.on .wlth the former N. Spon, �td. ; New �ork : Spon & 
of the storm. artIcles �onstltutes . a work m.dlspensable to all Chamberlam, 1900.  PrICe, $ 2.50 .  

persons mterested m t h e  hygIene of foods. As its title indicates, a compilation of tables 
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HINTS ON REVOL'VER SHOOTING. By Walter 
Winans.  New York and London : The 
Knickerbocker Press, 1904. 16mo. ; 
pp. 130.  Price, $1 .  

A revolver I n  itself i s  a very useful weapon 
of defense ; but unfortunately, many people 
are not able to use It properly. It i s  the ob
ject of the present little book to give such in
structions as will  enable anyone to select, 
sight, and flre a revolver. The book dea l s  with 
the competitions at Bisley, Engl and, stage 
shooting, trick shooting, etc. 

THE POLISHING AND PLATING OF METALS. 
A Manual for the Electroplater, Giv
ing Modern Methods of Polishing, 
Plating, Buffing, Oxidizing, and Lac
quering Metals, for the Progressive 
Workman. By Herbert J. Hawkins. 
Chicago : Hazlitt & Walker, 1904.  
12mo. ; pp. 355 .  Price, $2.  

There is considerable c a l l  for a new work 
on plating, to deal with the conditions as we 
now find them. It is a thoroughly practical 
work, giving valuable rules and formullll. It 
is a book which should be welcomed by all 
electroplaters. 

ELECTRICAL ENGINEERING FOR STUDENTS. By 
S.  R. Bottone. London : Guilbert Pit
man, 1904. 16mo. ; pp. 153.  Price, 
80 cents. 

The works of Mr. Bo.ttone have been num
erous, and have proved very helpful to the 
amateur. The present volume will prove no 
exception to the rule. It is divided into two 
parts, the first dealing with magnetism and 
magn etic apparatus, while the second part 
treats of static electrical instruments. The 
book will be of particular value to those who 
are desirous of obtaining practical knowledge 
of electrical work, and find themselves ham
p ered by their inability to see or to make the 
instruments of which they read in textbooks. 
LETTERS ON THE DISEASES OF PLANTS .  By 

N. A. Cobb. Sydney, Australia : The 
GovernIllent of the ·State of New 
South Wales, 1904.  Pp. 133 .  

This book i s '  reprinted from t h e  Agricultural 
Gazette of New South Wales, with additions 
and emendations. There are over 150 original 
illustrations and 7 original colored plates, to
gether with 4 p lates copied from various au
thors. It is a very creditable production. 
THE PuRIFICATION OF SEWAGE. Being a ,  

Brief Account of the Scientific Prin
ciples of Sewage Purification .and 
Their Practical Application. By Sid
n ey Barwise, M.D. ( Lond. ) , B.Sc. ,  
M.R.C.S. ,  D.P.H. ( Camb . )  With nu
merous illustrations and diagrams. 
New York : D. 'Van Nostrand Com
pany ; London : Crosby Lockwood & 
Son, 1904.  8vo. ; pp. 240. Price, 
$3 .50 .  

T h e  progress which h a s  been made during 
the last few years, more particularly in the 
mechancal arrangements for making percolat
ing filters automatic and in the distribution 
of sewage, ha s necessitated the rewriting of 
the present work so as to bring it up to date. 
This work is written by an English medical 
health officer,  and it shows painstaking care 
in its preparation. It will be useful to all 
sanitary engineers and bacteriologists. 

ANALYSE DES MATIERES ALIMENTAIRES ET 
RECHERCHE DE LEURS FALSIFICATIONS. 
By Ch. Girard, Director of the Mu
nicipal Laboratory of Paris, in col
laboration with MM. SangUi-Ferriilre 
and De Briivans, Sub-Chiefs of the 
Municipal Laboratory, and MM. Tru
chon, V. Genin, Pons, D e  Raczkowski, 
Leys, Froideveaux, Cuniasse and La
faye, Chemists of the Municipal 
Laboratory. Paris : Vve. Ch. Dunod, 
1904.  8vo . ; pp. 872,  with illustrations .  
Price, $7 .50 .  

T h e  present, or second, editIon o f  this vol
ume contains some 200 pages more than the 
first edition ; and besides the original articles 
by MM. Bordas, Sagller, Ladan-Bockalry , Rob
in, and P. Girard, which were published in the 
former edition, there is much supplementary 
material, in which the latest methods of analy-

SELF-PRoPELLED VEHICLES.  A Practical a n d  information f o r  op ticians a n d  others, In 
Treatise on the Theory, Construction, notebook form. 
Operation, Care, and Management of THE ACADEMIC REVIEW OF ARITHMETIC 
All Forms of Automobiles. By James WITH QUESTIONS AND PROBLEMS. By 
E. Homans, A.M. New York : Theo- Guy E.  Transue. Clarksville, Mich. : 
dore Audel & Co.,  1904 .  8vo. ; pp.  G. E.  Transue, 1902 .  12mo. ; pp. 281 .  
672.  Price, $ 2. 

An excellent book, dealing with the practical 
side of thE) construction and operation of auto
mobiles. We do not know of any more useful 
book for tho'se who wish to understand the 
mechanism of various types of automobiles. 
The present i s  a revised edition, and it con
tains complete illustrated descriptions of the 
latest American automobiles and auto novel
ties. 

AN INTRODUCTION TO THE MODERN THEORY 
OF EQUATIONS. By Florian Cajori, Ph. 
D. New York : The Macmillan Com
pany, 1904. 1 2mo. ; pp. 239 .  Price, 
$1 .75 .  

Most textbooks, particularly o n  m athemati
cal subjects, can hardly be called books of in
struction, a s  they seem to take it for granted 
that the student is  thoroughly familiar with 
the subject, instead of taking the position that 
the student is Ignorant of the subj ect and all 
details thereof must be explained to him. Dr. 
Cajori Is known as a man who writes clearly 
and interestingly on subjects of difficult na
ture. His present work is  no exc eption to this 
rule ; the arrangement is new, and while the 
subject-matter i s  of course old, his handling 
of i t  is quite different from the usual. Partic
ular attention i s  paid to exercises, making the 
subject more concrete. The Galois theory of 
equations, which i s  usually found by the be
ginner quite difficult of comprehen sion, i s  spe
cially dealt with. 
L'OZONE ET SES APPLICATIONS INDUSTRI

ELLES.  By H. de la Coux, Engineer, 
Chemist, and Inspector of Technical 
Instruction for the Minister of Com
merce. Paris : Vve. Ch. Dun'od, 1904 .  
8vo . ; pp. 5 5 7 ; 159  figures. Price, 
$4 .50 .  

In this n e w  work M. de la Coux, after hav
ing described ozone in its physiological and 
therapeutic rille, studies its methods of prepa
ration, and treats of the considerations which 
influence Its economic preparation. The new 
industrial ozone generators are also described. 
There are some remarkable properties shown 
by this gas from the chemical point of view. 
Certain of these are utilized in the preparation 
of particular products, which the author ac
quaints us with. Ozone acts energetically on 
microbes, and the sterilization of water, air, 
and various other substances is obtained with 
it. Each of the s e  subjects has been the object 
of a spec ial article, showing the compl ete pro· 
cesses and installations Invol-ved. The applica
tion of ozone to the treatment of brandies, 
spirits, and wines, to the manufacture of vin e
gar and cider, and t o  distillation, Is also thor
oughly described. Its use for the whitening of 
textile flbers, tissues, paper, straw, wax, feath
ers, etc.,  i s  described at length, as well as its 
use in starch making and in the manufacture 
of dextrines. After having gone thoroughly 
over the subject of the use of ozone in the 
manufacture of oils, greases, soap, varnish, 
lacquer, etc. , Its use i s  also described in the 
preparation of p erfumes and coloring mat�
rials, and in dyeing. Among other uses to 
which oz one is being put are its emp l oyment in 
silkworm culture, in the aging of woods, in 
bleaching, the disinfection and sterilizR tion of 
l inen and tissues, and in photography. Final· 
Iy, the analysis of ozone, whleh i s  so useful 
in the control of these various operations, has 
been very completely described from the quali
tative and quantitative point of view. 

THE STUDY OF AMERICAN COALS.  By Wil
liam Jasper Nieolls, M.Am.Soc.C.E. 
Philadelphi a  and London : J. B .  Lip
pincott Company, 1904.  8vo. ; pp. 
396 .  Price, $2.  

Primarily t h i s  work is  designed for those 
who wish to be informed on the subject of 
coal without searching through scattered pub
lications. The writer has gathered the mate
rial from every available source, and has added 
It to bls practical knowledge gained by expe: 
dence in the coal fields of Pennsylvania.  The 
book Is an interesting one, and deals with the 

This book has been wBitten for review pur
poses only, and it contains the pith of all  the 
best arithmetical works which have come to the 
author's notice. The first part of the book Is 
devoted to the science of the subject and analy
sis of processes, and the second part to me
chanics and business. A new method of finding 
the exact divisors of any given numbers will 
be found most useful. Simple mechanical draw
ing, with practical measurements and consider· 
able data of value to those interested in the 
mechanical trades, will also be found in its 
pages, as well as a considerable amount of in
formation on the making of notes, figuring of 
Interest, etc. 

CARBURATION ET COMBUSTION DANS LES 
MOTEURS A ALCOOL. By E. Sorel. 
Paris : Vve. Ch. Dunod, 1904. 8vo. ; 
pp. 280.  Price, $2 .50. 

Much has been said, pro and con, regarding 
the employment of a lcohol in explosive motors. 
Its adherents declare that i t  can be substituted 
for gasoline in any motor, and that it does not 
leave any di sagreeable odor or p roduce any 
smoke. Its detractors claim that It produces 
acids which attack the cylinders and valves, 
causing the latter to stick to their seats after 
the motor has cooled off. These praises and re
proaches are not well founded. All depends on 
the circumstances under which It is used, and 
the method of producing the mixture of air and 
the combustible. M. E. Sorel, In this new 
work, indicates the conditions under which 
alcohol can be successfully used. He compares 
alcohol with the other hydrocarbons, and then 
studies various parts of the motors, especially 
the carbureters, which influence its use. Finally 
he makes known the laws which govern the 
phenomena of combustion, and which are gen
erall y  not well understood by the constructors 
of this type of m otor. The book has complete 
tables of the various fuels used in automobile 
motors, and of their conditions at different tem
peratures. The temperature of vaporization 
of these fuels is gone into very thoroughly. 
Many other points that bear on the subject are 
discussed. The book will  be found most valu
able to constructors of explosive motors of all 
types. 

ELEMENTS OF MECHANICAL DBA WING, THEIR 
APPLICATION, AND A COURSE IN ME
CHANICAL DRAWING FOR' ENGINEERING 
STUDENTS. By Alfred Pierce Jami
son, M.E. New York : John Wiley & 
Sons, 1904 .  8vo. ; pp. 226 .  Price, 
$2 .50.  

This textbook is intended to give t h e  student 
such knowledge as will prepare him for a course 
in engineering, besides aiding him in obtaining 
sufficient practice in drawing to qualify him to 
do ordinary commercial drafting. The text 
is  amply illustrated with samples of lettering, 
sample plates, descriptions of instruments, and 
the like. It is written largely in the form ot 
problems and their solutions and there are also 
chapters on mechanical execution of drawings, 
sketching, color work, and the reproduction of 
drawings. The chapter on projection goes Into 
the subject thoroughly, yet concisely. The 
book,  as a whole, is a complete handbook for 
draftsmen. 
ETUDE THEORIQUE DES ALLIAGES METAL

LIQUES. By Leon Guillet. Paris : Vve. 
Ch. Dunod, 1904 .  8vo , ; pp. 232 ; 117 
illustrations. Price, $ 2.75 .  

Alloys have, from an industrial point o f  view, 
a considerable importance ; It is, In fac t, rarely 
that metals are employed in their pure state. 
Recent researches on alloys have shown that 
physical, chemical, and mechanical propertiel 
of these products depend essentially on thQ 
state of the different metals that enter into the 
compound. I t  Is,  therefore, of great Interest to 
determine exactly this state. The aim of the 
present work i s  to study the different methods 
which will lead to this knowledge, to show all 
the conclusion s  that have already been drawn 
from such knowledge, and to describe the dif
fere�t alloys utilized in the Industries. The 

(Contmuea on page 4/,8) 
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work i8 essentially theoretical in character, the 
author having recalled the law of phases on 
which the theory of alloys  is based. In the fol
lowing chapters he has studied the curves of 
fusibility and of cooling, microscopic metallog
raphy, etc. ; in fact, a l l  the methods which con
duce to  c learing up the constitution of metal
lurgical p roducts. Each chapter contains three 
divisions, which give : ( 1 )  the p rinciple ; ( 2 )  
the methods ; and ( 3 )  the examples. The exam
ples have been drawn in every instance from 
important works treating of siderurgical p rod
ucts, and to which are attached particularly the 
names of MM. Le Chatelier, Osmond, and Had
field. 
HISTORY OF C(iMPOSING MACHINES. By 

John S.  Thompson. Chicago :  The In
land Printer Company, 1904 .  12mo . ;  
pp. 200 ; fully illustrated.  Price, 
$ 3 .  

Thi s book gives a good description o f  almost 
every typesetting machine of any importance 
which has come into practical use. Over sixty 
diffpl'ent machines and processes for setting type 
mechanically are i llustrated and described, and 
the entire art of mechanical typesetting is re
viewed in detail .  The book will be found most 
valuable by all printers and others who have 
to do with p rinting, as  a historical and refer
ence work. It  is  completed by an accurate list 
of all patents, both British and American, 
which in any way relate to the subject. The 
book i s  extremely well i l lustrated with some 
fifty half-tone plates. 
STORIES OF INVENTORS. By Russell Double

day. New York : DOUbleday, Page & 
Co., 1904 .  8vo. ; pp. 221 ; 33 il lustra
tions. Price, $1 .25 .  

T h i s  book t e l l s  in a graphic w a y  t h e  inter
esting adventures of inventors and engineers, 
many of which adventures are incidents and 
pm'sonal experiences. )lost well-known mod
ern inventions, which arc now in, or  are rap
idly coming into common use, arc i l lustrated 
and described. Marconi and wireless telegra
phy ; Santos-Dumont and his flying machines ; 
faHt trains and their operation ; automobiles 
and their various uses ; steanlboaLs ,  submarines, 
and l ife-saving apparatus are among the sub
jects touched upon. O ther interesting stories 
are told of bridge builders and some of their 
llcllievements, while artificial ice-making, long
distance telephony, and moving pictures anll 
typesetting machines each come in for a good 
share of descriptive matter. The book is well  
il lu strated with fine half-tone p lates reproduced 
from the SCIENTIFIC A:>IERICAK and the Book-
10verR' and Holiday magazines. I t  will be 
found most interesting reading by al l  who wish 
to learn the romance of invention. 
EXPERll\lENTS WITH ALTER;o,ATE CURREN'.rS 

OF HIGH POTENTIAL AND HIGH FRE
QllENCY. By Nikola Tesla. New 
York : McGraw Publishing Company, 
19q4. 12mo. ; pp. 162 .  Price, $1 .  

T h i s  book consists o f  a lecture del ivered be
fore the Institution of Electrical Engineers at 
London, in which are described some intel'est� 
ing experiments of the author on high potential 
and high frequency currents.  An appendix 
contnins an article on the transmission of elec
trical energy ,vithout wires, which was \vritten 
as the result of experiments hy Tesla with this  
end in view. 'rhe Appendix is i l lustrated with 
pho tographs of the author's experimental 1abor
ator'y in Colorado 'and transmitting tower on 
Long Island for wireless telegraphy. 
LA PRATICA

' 
DELLA FONDERIA. By Aurelio 

Aureli. Milan : Ulrico Hoepli, 1904 .  
8vo . ; pp. 756 ; 5 28 illustrations. Price, 
$5 .  

T h i s  volume forms a very complete treatise 
of Italian foundry pr!lctice as  exempJified by 
some of the best Italian founders. The author 
hU H lIad a large experience in foundry work in 
the Grande Fonderia della Societa degli Alti 
l;'orni, and in other Italian foundries, and the 
resuits of this experience he has set forth very 
clearly in the present volume. 'l.'he work is 
divided into fifteen chapters .  The opening chap
ters  trea  t �f different k inds  of steel and 
the various tests of steel, both mechan
ical and chemical .  '1'he different meth
ods used in casting, refining, and treating 
steel are gone into at great length, and consid
erable attention is given to the manufacture 
of models' from which to make castings. '1'he 
work is very thoroughly i l lustrated by dia
grams, and i t  also contains tableH giving the 
composition of different steels. It will be found 
most useful by all  persons who have to do with 
the steel industry. 

SCAFFOLDING. A Treatise on the Design 
and Erection of Scaffolds, Gantries, 
and Stagings. By A. G. H.  Thatcher, 
Building Surveyor. London : E. P. 
Batsford, 1904 .  New York : D. Van 
Nostrand Company. 8vo. ; pp. 185 ; 
152  illustrations. Price, $2 .  

'1' h e  p ractice o f  al lowing workmen to erect 
scaffolds without the aid of expert supervision 
is strongly to be deprecated. 'fhe architec t, 
builder, or clerk of works should always be 
held responsible for thei r  erection. The risk 
of defective or unsafe work would thereby be 
minimized, and there would be found an econ
omy of both labor and material .  The author 
bas endeavored in this w ork to give practical 
details of construction, and yet the theory of 
eonstruct ion has al�m b()en treated in terms 
well understood in the bui lding trade. '1'he 
book t reats oj' various kinds of scaffolds. scaf
folds for special purposes, shoring and nnder-
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pinning, timber, cordage and knots, the trans
port of material, the stability and strength of 
scaffolds, and scaffold  accessories and their 
use. The p revention of aceidents and the laws 
affecting scaffolding are  also discussed. Be
sides numerous diagrams, the book contains 
six full-page plates reproduced from photo· 
graph s  of actual constructions. 

TRATTATO DI CHIMICA INORGANICA GEN
ERALE E ApPLICATA ALL' I NDUSTRIA. By 
Dott. E. Molinari. Milan : Ulrico Hoe
pli, 1904. 8vo. ; pp. 698 ; 178 illustra
tions. Price, $5.  

This book treats of the preparation and man
ufacture of different chemicals .  All the latest 
processes are described in detai l in the second 
part of the work, while the first part i s  theoret
ical in character, and describes numerous lab
oratory experiments in connection with the 
p reparation of various SUbstances and gases. 
Like most of the volumes published by the 
Hoepli establishment, this one i s  exceedingly 
thorough and complete in dealing with the 
subjec t in hand. It will be found of great 
use to all inorganic chemists who are engaged 
in industrial work. 

ALTER;o,ATING CURRENT E NGINEERING. By 
E. B. Raymond. New York : D. Van 
Nostrand Company, 1904 .  1 2mo. ; pp. 
23 2 ;  1 0 2  illustrations. Price, $2 .50 .  

Most of t h e  treatises on alternating current 
engineering require a knowledge of calcnlus on 
the part of the reader, and the few works 
which avoid the use of calculus are only too 
apt to be filled with difficult algebraic prob
lems. To the large number of young men who 
enter electrical lines of work without a tech-
nical education, such books are valueless.  1\1r. 
Raymond in his present work has realized the 
importance of avoiding all complex explana
tions, and the book is written in a very simple 
and clear style. The first part of the book 
explains the general laws of magnetism as ap
plied to alternating work, an d  the second part 
dea l s  with a lternating apparatus desc ribing 
the p rinciples of design and operation, and giv
ing the best methods of test. 
THE WATERPROm'ING OF FABRICS. By Dr. 

S .  Mieckinski. Translated from the 
German by Arthur Morris and Her
bert Robson, B.Sc. New York : D .  Van 
Nostrand Company ; London : Scott, 
Greenwood & Co.,  1903 .  16mo. ; pp. 
104. Price, $2 .50 .  

'1'here is  hardly a single phase of technology 
that does not have its literature. There has 
1,een a great demand for l iterature on water
p roofing, but the supply is  meager, so that any 
contribution to the subject wiI I  be warmly wel
comed.  The author has performed his task 
i n  such a manner that the p roduct will be 
llHefu1 to thoRe who are interested in the man
ufacture of impermeable fabrics. 'l'h" list of 
waterproof paints is  an excellenl one, and 
formulas  are given. 

del'. The headings havc to deal with the 
contents of the works ca ta1ogued, and do not 
give necessarily the title pages, which are 
often misleading. The entries under the head
ings are arranged in chronological ,order, which 
will be found of considerable assistance to the 
investigation of matters of historical interest. 
�'he list comprises some 2,374 works, represent
ing 3,792 volumes. The entries in the cata
logues relating to these works are 2,948, and 
are distributed under 307 headings and sub
headings. 
HOISTING MACHINERY. Including the Ele

ments of Crane Construction and De
scriptions of the Various Types of 
Cranes in Use. By Joseph Horner. 
Philadelphia : J. B. Lippincott Com
pany, 1903.  1 2mo. ; pp. 2 5 2 ; 215 en
gravings. Price, $3  net. 

book is  so thoroughly up-to-date as to mentiou 
the recent discovery of the decomposition of 
radium into helium. \Ve most heartily reco m ·  
mend the book for u s e  i n  schools a n d  college".  
a s  well a s  for a general handbook of physics .  
I N  ENGLISH HOMES. The I nternal Ch2r· 

acter, Furniture, and Adornments o{  
Some of the Most Notable  Houses of 
E'ngland Historically Depicted from 
Photographs Specially Taken by 
Charles Latham. London : George 
Newnes, 1904.  Imported by Charles 
Scribner's Sons, New York. Folio ; 
pp. 453 .  Price, $15 .  

T h e  historic al  castles a n d  mansions o f  Eng
land have ever been a favorite subject for the 
historian, the romanticist, and the artiKt. 11'1'0111 
the time, sixty years ago, when Nash published 
that justly renowned book ")iansions of E;ng

This treatise is  in four sections. Section 1 land in the O lden Time" down to the appear
deals with the elements of crane construction ; 
section 2, with the methods of operation ; sec
tion 3,  with the materials  used in cranes, and 
their specific application ; and section 4 with 
the various types of cranes, both hand and 
power. A full consideration of all the types 
now in use would require several large vol
umes : to p resent ill concise form the leading 
features of those most in use has been the 
aim of the w riter. By thus keeping the work 
within moderate limits, its value a s  a practi
cal handbook has been enhanced, and refer
ence facilitated. 
TWENTY-SIXTH ANNUAL REPORT OF THE 

STATE BOARD OF HEALTH OF THE STATE 
m' CONNECTICUT. For the Year 1903.  
New Haven, Conn. : The Tuttle, More
house & Taylor Company, 1904.  

While this  public document should be of par
ticular interest to the people  of the Nutmeg 
State, its statistics and records are capable of 
a much wider and more general application. 
Subjects STIch as "'1'he Death Rate Not a Cri-
terion of Public Hygiene,"  ",,-rater Filtration,"  
and "'l.'he Influence of  Vaccination on . Human 
Life," should claim the attention of every 
member of a civilized community. The Report 
includes the registration 1'ecords for 1902 re
lating to births, marriages, deaths, and dl-
vorces. 

ance of the truly magnificent volume "In Eng
lish Homes," which forms the subject of the 
present notice, the historic homes of l�ngland 
have been made more o r  less familiar to the 
world at large, through the agency of pen and 
pencil. It must be confessed, however, that 
it was not until the photographic art had at
tained something of its present excellence 
that the glories of English domestic architect
ure of the grander sort and of the art trea sures 
which it enshrinrd, began to be known out· 
side of the l imited few that had the opportun
ity to study the subject in the capacity 
either of guest or casual visitor. It was in
evitable that such photographic i l lustration 
of the subject as  was done should be concerned 
mainly with exteriors ; and while the public is  
fairl'y familiar at least with the external a 1'
chitecture of the most prominent of the man
sions and castles of England, it  is eerta i n  
that many o f  the interiors have hitherto been a 
sealed book. It was, therefore, a happy ins]> l 
ration that prompted the English publishers j () 
undertake the formidable task of gathering in 
a single volume a series of views of the in
teriors of the most notable mansions of Eng
land and making the work, by .virtue of its 
size, voluminous contents and really superb 
letterpress and engravings, to say nothing of 
the luminous historical text, fully worthy of 
the subject. '1'he i l lustrations, in particular, 

RADIO-ACTIVITY. An Elementary Treatise bring one into such intimate touch, not merely 
from the Standpoint of  the Disinte- with the broad sweep of these grand interiors, 
gration Theory. By Frederick Soddy, but with the intimate detai ls  of their decora
M.A. New York : The D.  Van Nos- j tions and furnishings, that in this work the 
trand Company ; England : The Elec- engraver and p rinter seem to have reached the 
trician Printing and Publishing Com- very acme of their art. 
pany, Ltd., 1904 .  8vo. ; pp. 214 ; 40  'l.'he appearance of this work at a time when 
illustrations. Price, $3 .  �ressrs. Munn & C o .  are bringing out a vo1nme 

In the presen t volume the au lhor has at- dealing in similar manner with the great 
tempted to give a connected account of the re- homes of America, is  peeuliarly opportune, in
mU l'kable serh:s of  investigations which have aSITlueh as the one forms a complement to the 
followed )1. Becqul'r,'l 's  disc overy in 1 8!J6 of other. '1'ogether they cover very completely 
the new property of the element u ranium. 'I'he the broad subject of the grander domestic arch
discovery of ihis new property of self-radiance, itectu l'e  of the two great branches of the 11Jng
or i ' l'adio--aetivi ty ,"  has proved to be the be- l ish-speaking race. 
ginning of a ne,v sdenee, ill the develop ment "In IiJngJ i sh IJomes, "  cOlltains 453 pages, 1 1  

SPECIAL METHOll 1:'1 ELElHE"'I TARY SCIENCE of which physics and Chemistry are worked x Hi inches in size, of Iieavy plate paper, and 
FOIl THE COThlMON SCHOOL. By Charles together in harmon.Y. In these advances phys- over GOO engravings, more than half of which 
A. McMurray, Ph.D. New York : The ics  and chemistry have borne an eljual share ; measure 8 x 1 0 inches and have an entire page 
Macmillan Company, 1904 .  8vo. ; pp. and in the dose communion of the two sd- to themselves. '1'he plates are in themselves 
275 .  Price, 75  cents. enees "th roughout the investigations, the spcret superb specimens of the photo-engraver's art : 

This  book sbould be read by a l l  teachers of of rapidi t.v and definiteness of p rogress is  to and the selection of interior views has pvi
natural science, as  it  contains many very good be fonnd. Harlio-a'ctivity lIas passed from a dently been madt:' , as indeed we are told in the 
ideas, which will be found most helpful as position of a descriptive to that of an inde- histori cal introduction, by one to whom t he 
an aid in the instruc tion of classes. '1'he book p endent philosophic a l  science, based upon prin- work haR been in the fullest sense a 1Hbor o f  
goes into the history and aim (')f science teach- cip1es,  only the germ o f  which i s  t o  b e  found love. 'rhe opening chapter i s  devoted to a I.'  
ing, and helps the teacher p lan a course of i n  physics and chem istry as they were nnder- h istorical introduction i n  which i t  i s  shown t1:n t 
study and simplify it as much as possible. The stood before its ('oming. 'rhe author has gath- the history of the domestic life of the aristo(' 
hasis for selecting and arranging topics for the ered up scattpred threads, and has woven them racy of JDngland from fendal times down to 
course of study is thoroughly disc ussed, as into a book which will he of great interest t o  the p resent day can ver'y clearly be traced in 
well  a s  the gradual approaches to science, and tlle physieist and to the chemist. It  is a the gradual development to its present perfec
the application of science to life. Method in thoroughly satisfactory treatise on a new phase tion of the t,'pical manor house and castle.  
seience lessons is  insisted upon, and the teaeh- of  sci�nce, the literature of which i s  stil l  in I rrhE' cen

.

tral feature of the Saxon house and 
or i s  aided in obtaining this by means of sev- its infancy. Norman castle was the great hall, which was 

d I I · . the plaee of l iving, eating and daily business era1 i l lustrative lessons an a comp ete out me AThIERICA:\ S.l\:I ALL AHlITs.  A Ventable En- of the feudal famil'y. '1'he ball  of the '1'udor of a course of stud'y. The work is  completed cyclopedIa �f. Knowledge for Sports- or Stuart gentleman is the more modern Jorm 1,y a l ist of books wh.ich have been found men and MIlltary Men. By E'dward of tile hall (}f the �'ol'man valuable in science teaching. S. Farrow. New York : The Bradford ' " baron, and the long-
galleries and withdmwing rooms of later ('en-

LES RICHESSES MINERALES DE J�A N01:VELLE- Company, 1904 .  Quarto ; 500  engrav- turies were the outward expression of the 
CALEDONIl£. By M. E .  Glasser, I nge- ings. Pp. 408 .  Price, $5 .  growing refinement a n d  good taste which led 
nieur au Corps des Mines. Paris : Vve. The author of this book is a well-known the lord and lady to seek for a larger measure 
Ch. Dunod, 1904.  8vo. ; pp. 5 6 0 ; 6 writer on mil itary matters, and is a late as- of retirement from the common throng. 'l'he 
plates. Price, $3 .  sisiant instructor of  tacticH at the  United story of the  gradual evolution of 'the leading 

M. E .  Glasser, who was sent by the )1inister States Mil itary Academy. '1'ho book i s  well featmes of the modern great house such as the 
of Colonies to  study the mineral resources of gotten up. is  very comp rehensive, and is  quite hall ,  the long gallery, the grand staircases, etc. ,  
New Caledonia,  has given a very complete the best book we haye seen on the subject. is lucidly and most beautifully told in tile 
account of the same in his p resent report.  TEXTBOOK OF GE:'>ERAL PHYSICS FOR HIGU splendid series of engravings that enrich this 
After having distussed the general geological SCHOOL S AND COLL�:GE S.  By Joseph S .  vol ume. 
formations  that are to be found in different Ames, Ph.D.  New York :  American THE AI:'i"U GROUP AT THE ST. LOUIS Expo-parts of New Caledonia. the author makes Book Company, 1904 .  8vo. ; pp. 768 ; SITION. By Frederick Starr. Chicago : known, for each class of mineral products. 427 cuts. Price, $3 .50 .  Open Court Publishing Company, ��h'�e
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as Professor of Physics and D irector of the 

I 
Price, 

industrial conditions under which the mines Physical Laboratory of the .Tohns Hopkins 'l'his interesting little volume contains a are exploited, as well  as the devel opment to 
which they appeal' capable of attaining. Nick- T;niversi �y.  l ias  had a. wide ;xperiencc ,  and simple  nal'l'a�ive .of . the author's  jour

.
ney in 

el, ('oba1t. chrome, iron, copper, gold. coal, knows ,,,, 1 1  t h e  needs m tl eatmg of the sub- Yezo, and a aescnptlOn of the group of AlIlns 
etc., are thus successfully reviewed. '1'he au- jed in hand . Bel ieying that the most i mpor- which he brought back with him for exh ilJ i
thor ends his  volume, which is  c ompleted by a taut element in a physies eOUl':::-:;e is a textbook tion at the Rt. Louis Exposition. rrhe YU l' i01J 8 

which states the theory of the subject in a features of Ainu l ife are described, and th!; number of p lates showing the m ineral depos- clear and logica l mannrl' , he has endeavored book is ,veIl  i l lustrated with chal'aeteri sii c" its .  by considerations regarding the future of to ght-: concise statements of experimental Ainus, their clothes, headdress, \veapons, pt (' .  these mines and the measures t o  be taken in facts on which the seience is  based, and to 
secu ring their yalues. present with these statements the accepted 
SUBJECT LIST OF WORKS ON ELECTRICITY, theories which correlate or explain them. The 

MAGNETISM, AND ELECTRO-TECH�ICS IN work is  divided int o six sections,  as follows : 
'fHE LIBRARY OF THE ENGLISH PAn�NT :\1echanies and Properties of :\iatter, Heat. Vi
OFFICE. London : The Patent Office, brations and "'aves, Sound, Light, Magnetism 
1904 .  Price, 25 cents. and ]�lec trieit.Y. ],jaeh of these sections is 

This list consistH of two parts,  as  follows : treated in a yery lucid manner.  and i l lustrated 
a general alphabet of subject headings, _with with numerouH ' diagrams of experiments and 
pntl'ies in chronologiea l order of the works al'� pictures of apparatns. �o eXppl' i lllf'nt or oh
ranged under thesp heading's : and a key or a sel'vati(Y!1 which ha s  an imnortant bDlll' ing upon 
summary of these headings shown in elass 01'- the subject in hand has been omitted, and the 

ELECTRIC FURNACES A�D THEIR L:-'ll l ' R
'!'RIAL ApPLICATION S .  By J .  Wrigh t .  
New York : The Norman W. Henley 
Publishing Company. 1905 . 8;-0 . ; 
pp. 288 ; 57 illustrations. Price, $ 3 .  

T h i s  work, which we believe is  the on1'y 
American work on the subject.  i s  of timely 
interest, owing to the rapi d deyp10pmen l o f  
rlectroehemistry in thr  past  fE'\v Yl::�an;:. 'rh r
book opens with a brief historical sketth of the 

(Cuntinued on page 450.) 
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"Star" ���e�d The Screw Cutting 

Lathes Reasons 

FRENCH-GERMAN 
SPANISH -ITALIAN 

Taught and Mastered Through t he 
LANGUAGE 

PHONE
METHOD 

Combined with 

The Rosenthal 

Co m m o n  S e n s e  

Method .f 
Practical Mngni,try 

The Ldtest and R est Work of Or. Rif.bard S. Rosenthol 
YOU HEAR THE EXACT PROl(UNCIATION O F  
EACH WORD AND PHRASE. A few minutes' practice 
severnl times a day at spare moments r:ives a thorough 
mastery of conversational French, German, Spanish, or 
Hulian. Send jor testimonwZs, booklet. a'IUZ wtteT. 
International J, angnage- Phonr' Jlet\t od, 1101-C, MetrupoUs Bldg., Broadway and 16th St. ... oN.l:. 

T A R E  T H E  N I C R E L  PLA'.r E ROAD F O R  
THE ST. L O GIS F A I R .  

Lowest Rates and many unusual pri vilelles. Special 
$1::'.00 rate on certain d ates. F�lI information on appli-

�t��i� �r.��u1far�t�. O�.t�·r EA.�:��C�:roe�:,1 J.����: 
385 Broadway, New York. 

WATER !.���P�:!��Al�r�R!ar�;. pense. The windmill and gasol ine engine 
are �s�!fr��lkt

a
ita��d ��n' !o������ tinuously wherever there is a running 

stre am. Nothing to blow down, blow UP. or require attention. Requires less head of water to operate than 
any other ram. Never need8 1·C· 
pa'tr8. Catalogue free. . 

Niagara Hyd rau l i c  E n g i ne C o . •  

CHESTER, PA . 

T )o(lS ____ ... GRINDER 
Has n o  pumps, no  valves. No 

piping required to supply it with 
water. AlwaY8 ready for use. Sim
plest in constructiun, most efficIent 
In operation. P'r·ice will in"(.t;1·est you. 

W. F. & .JNO. BARNES CO •• 

Established 1872. 1999 Ruby St.. Rockford. Ill. 

T H E  E U R E K A  C L I P  
1'be most useful article evpr invented 

for the purpose. Indis9f'nsable to Law
yers, Editors, Students, Bankers, Insur
ance Companies and business men gen
erally. Book marker and papEr cli p. 
Does not mutilate tt"te paper. Can he 
used repeatedly. In buxes of 100 for .25c. 
'ro be bad of al1 boukseJlers. stat ioners and nDlion dealerR. or b r mail 011 receipt 
of lJrice. Sample card, bymail, fre�. Man
ufactured by Consolidated Safety 
Pin Co., Bo:x: 12I. Bloomfiel d. N. J .  
I f  you want the best C H U CKS,  buy Westcott 's  

Little Giant Double Grip 
Drill C b u c ks, Little Giant 
Drill Cbucks 
Improved. 
Oneida Drill 
Chucks. Cut
ting-on 
Chucks, Scrol l 
Combination 

Latbe Chucks, Geared 
Cumhination Lathe Chucks. Plain Universal Lathe 
Chucks, Independen t Latbe Cb}lcks. Mad,.e b'y_ 
Westcott Chuck C o., OneIda, N. 'Y ., U. S. A. 
Ask for catalogue in Engltsh. French. Spanish or Gm·man. 

FIRST PR1Z"E .AT COLUMBIA N EXPOSITTOX, b93 • 
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V olt Ammeters 
Pocket size, but larlle enough fur aeeu racy 
and practical use. Various ranges for test-
������l����s�l:tC;
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Ammeters for general measurements. 
r;1rSe'IUZ tor Ci,·cutar. 

]" M. PIGNO LET, 80 Co rtlandt St . .  :-iew Y ork, N.Y. 

Kerosene Oi l [ng i ne 
N o t h i n g  hut  Kerosene O i l  to r u n  I t  

Simple, Sate and Efficient. Needs little attention, is l ess l ikely to get out of 
��g:�, e��?n�8 ��:�f:�t��e��E����I�i: 
cal and Easily Operated. 

International Power Vehicle 
Stam ford, Con n. 
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e
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powerful light . It's always ready-simply press ton. Extra batteries 25c each. Agents make big Send for catalogue. 'rUE VIM CO., 68 E. Lake S"., 

Why 
YOUR AUTO SHOULD 
B E  E Q U I P T  W I T H  

SOLAR 
1st (and least) 

LAMPS 
SO LARS ARE HAN OSOnE 

No need for us to enlarge upon 
this ; your own eye sight proves it. 

2d (and of consequence) 
SOLARS ARE RELIABLE In August, I904, when the Packard 

non-stop record was made. So lars 
were chosen for use because the 
operator appreciated that his life 
depended upon the reliability and 
efficiency of the lamps. We quote 
from a letter from the Packard 
Motor Car Co. : ' , We cannot praise 
in terms too strong the powerful 
and steady stream of light which 
hour after hour during all Satur
day and Sunday night enabled Mr. 
Schmidt to make a record without 
parallel. " 

3d (and conclusive) 
SOLARS ARE BEST 

The Gold nedal A warded by the 
Jury at the World's Fair at St. 
Louis confirms our repeated claims 
that Solar Lamps excel all other 
makes of acetylene and oil auto
mobile,  motor car, launch and 
cycle lamps. 

Our Catalog Free for the asking, 
THE BADGER BRASS MFG. CO.,  Kenosha. W is . 

NEW Y O R K  O F F I C E .  

8 LIGHT 
D Y N A M O 

$26.50 
Other sizes 3 t o  300 Lamps 

M OT O R.S 
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ROTH BROS. & CO. 21 S. Clinton St., uhlcugo 
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GRANT.j<'ERIUS CO. 

Troy, N. Y. 

, .  We. Analyze Everything " 
AT REA�ONA BLE ItA TES 

Should you want to know wbat is contained in any 
preparation or product, addres.s 

THE ELLSWOlt'l'H L A B O R A TO.R I E S  . M a x  I I .  Slimmer. P h . D .  
SuiLe 406, El1swortli Bldg., Chicago 
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Bpecialtyof :!.eleCtin� stone� for all spe cial purposes. f;i!r Ask for cataLOGue 

""The CLEVEL A N D  STONE CO. 
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H���r:,�urg:��3� a��mlc!:;[ 
try Houses. made in wood or 
galvanized iron The lightest, strOll!lest. most durable ano 
quIckest erected : o.lso Port
able .E'ence�. Free Catalogue . 
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Central Ave., Rocbester, N. Y.  
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does away entirely with all starting and 
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�:J::.se·Ca� °be��t�h�d 87��nY��;i�� 
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write for descriptive catalog. 

Motsinger  Device Mfg. Co. , 
14 Main St .. Pendleton, Ind. 
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puzzle has come ' round again.  
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of promptnt:ss and the value of time ;
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The Ingersoll is a practical watch just 
as good for a man as a boy. 

1 905 nodel , Neat, Accurate, Guaranteed 
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where or postpaid for = 

Other Ingersolls. $1.50 and $1.7 5 
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Awa.rd at St. Louis. 

A Gra.nd Prize 
at SC. Louis. 1904. 

for Christmas and when he expresses his admiration for your good taste you will know that he has just 
lost his and is hinting for you to give him another one. A Waterman Ideal Fountain Pen is the Universal 
Christmas Gift because everybody wants a ready, cleanly fountain pen that never Hoods or fails to write. 
For sale by all dealers. A pen bought of any dealer may be exchanged at any of our offices. Insist on 
Waterman's Ideal and beware of imitations. Send for catalogue of special Christmas styles and mountings. 

L. E. Waterman Co., 1 73 Broadway, New York. 
8 School Street, Boston. 1 60 State Street, Chicago. 1 38 Montgomery Street, San Francisco. 
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The (onstitution of Portland (ement 
is chemically and physically discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 15 11. Price 10 cents each by 
mail. Order from your newsdealer or from 
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A H I ST O RY O F  
S C I E N C E 

By HENRY SMITH WILLIAMS, B.Sc., M.D., LL.D. 
Author of " The Story of Nineteentlt-Century Science, " " The History 0/ the A1 f 

·of Writing, " Editor oj « The Historians' History of the World, "  etc. , etc. 

IN FIVE VOLUMES 
Profusely Ill ustrated with Portraits of Famous Scientists, Diagrams, 

Facsimiles , and Pictures. 

A OREAT 
EDUCATIONAL 
WORK 

If you are 
a scientist, 
t e a c h e r ,  
s t u d e n t ,  
professi 0 n
al . man,  or 
layman , in
terested in 
the world 's 

progress,  you will be interested in A HIS
TORY OF SCIENCE for it is a record of 
this progress from the earliest discoveries of 
primitive man to such recently discovered 
facts in modern science as radio-activity and 
the new theories of light and electricity. 

It is a complete history of the develop
ment of the natural sciences-Astronomy, 
Physics , Chemistry, Anatomy and Physio
logy, Medicine and Surgery, Meteorology, 
Paleontology, Zoology, Geology, Biology, 
Psychology, and the variou s  i mportant sub- HENRY SMITH WILLIAMS 
divisions of these sciences . There are also biographical sketches of most 
great discoverers , with picturesque incidents that have figuredin so m any 
of their discoveries . The method of presentation as given in A HISTORY 

OF SCIENCE has all the charm of romance and all authority of history. 
It is a Work the Layman can understand . It is Untechnical, yet 

Accurate. It Fascinates the General Reader while commanding the 
respect of the most Critical Students. IT IS THE ONLY WORK 

OF I TS KIND IN THE ENGLISH · LANGUAGE. 

Or. on receipt of the at· 

tached coupon, we will 

send you, f r e e ,  a n  
HARPER �10 illustrated booklet & BROTHERS, 0 describing t h i s  NEW YORK : � u n i q u e  work. 

Please send me, .� 
fft��t��t��b:)��l��'d�g. A 
cribing A HISTORY OF / SCIENCE. � 
Ad&I'ess . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Send for the Books and judge for yourself. 

OUR OFFER On receipt of O n e  poUar w e  will 
send you the entIre set of five 

beautiful volumes. If you do not l ike the books 
wh en they reach you, send . them back lit our expense 
and we will return the $1.00. If  you do like them, 
send us $2.90 a month for nine months. On receipt 
of your request for these books we will  enter your 
n ame as a subscriber for one year, without addi� 
tional cost to you , to either HARPER'S MAGAZINE, 
HARPER ' S  WEEKLY, or THE NORTH --AMERICAN REVIEW . 

. 
In writing, state which periodical you want. 

HARPER 8. BR OTHERS 
N E VV YO R K  

electric furnace. The succeeding chapters then 
describe very clearly the working principles 
of various types of furnaces, including many 
which have not yet passed the experimental 
stage. Electrolytic furnaces, though not strict
ly coming under the head of electric furnaces, 
are also described. The il lustrations are in 
almost every case sectional diagrams, thus 
showing very clearly the different construc
tions. 

THE WORLD' S  WORIC St. Louis Fair Num
ber. New York : Doubleday, Page 
& Co., 1904.  4to ; pp. 200 ; numerous 
illustrations. Price, 50 cents. 

The special Exposition number of the World's 
work, published last August, contains numer
ous fine half-tone illustrations of typical scenes 
at the St.  Louis Fair, as well  as articles on the 
Fair and what it commemorates ; a new epoch 
in the use of power ; transportation and the 
measure of  p rogress ; the people as an exhibit ; 
Ph;lipplne peoples ; Japan's extraordinary ex
hibit ; the inspiring displays of the States ; 
exhibits of pictures and sculpture ; improve
ment of education ; strange races of men ; pano
rama of forestry, fish, and game ; modern min· 
ing and its p rogress, etc. The number forms 
one of the best high-class publications on the 
World's Fair that we have seen. 
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speed regulator ; 2 Small Dry BatterIes 
and 1 0  feet of wire Price $1. P(t',lt

and p�lCldDg 30.:. iSentL ""tamp 
cutulog. Agent" w unted. 

""'" �" "C" "r, 'Postpaid, $0.60 Electric Door cQlllpletf', . . 75 Electric Light complete, po�tnaid, • 1 .05 Electr�c Automob�le, complete with rubLer tires, ;),50 ElectriC Top, postpaid, !15 
ITHACA ELECTRIC NOVELTY CO., Inc., Box 33, Ithaca, N. Y. 

Crescent Machinery 
Quality and Price both right 

. Band Saws, JOinters, Sa" 
Tables, Band Saw 

Blades 
Call1iogue tells the rest 

CrCl!!cent l\'Inc].ine Co • •  230 .I\'laill Street, Lpetonia, O., U. S. A. 

A.W. FABER 
Manufac t ory Established 1 7 6 1 .  

L E A D  PENCILS. C U L O HED PENCI LS, S L A T E  
PENC ILS, WRITING S L A T N S ,  I N K S ,  STATIONERS 
r; UBBER GOODS, R (;1 �E RS, ARTISTS'  COLORS. 

INDEX OF INVENTIONS 7 8 Reade Street. New York. N. Y . 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 6,  1 904 
A N D  . E  A C H B E  A R 1 N O T H A T  D A T E 
[See note at end of list about copies of these patents.] 

G R A N D  PR IZE, H i g h est Award. PAR I S .  1 9 0 0 . 

CASTINGS I R ON. BRASS 

®. ALUMINUM 

HIGHEST GRADE ONLY 
We nlake a specialty of Cylin ders. Casings, etc. ,  

and supply sonle of t h e  most critical autonl0bile and 
en gine concerns. Send patterns or drawings for 
estimate . We guarantee satisfaction. 

!��i�� ����i��: �: �·
ai�e

eit� . : : : : : : : : : : : :  m:��� RACINE BRASS & I RON CO., Inc. - Racine, Wis. 
Adjustable chair or similar article, E. 

Flarry . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  
Air brake, J.  J. Turner . . . . . . . . . . . . . . . . .  . 
Air forcing mechanism, IP. Paul, Jr . . . . .  . 
Ammonium form a te, manufacturing, H.  

776, 740 
776,765 
776, 932 

Pauling . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,543 
Ammunition hoist, L .  D.  Lovekin,  et aI . . . . 776, 667 
Amusement apparatus, H. A. Sbaules . . . .  776, 807 
Auger, post hole, Givens & Gridley . . . . . . 776,90;{ 
Automobile driving gear, P.  Steinbauer . . . .  776,5t:H 
Automobilc spring, L. A. Hill . . . . . . . . . . . . 776, 510 
Ax, C.  E. Fuller . . . . . . . . . . . . . . . . . . . . . . . . 776,734 
Axle cOHr:truction, front, S.  D.  Latty, et al 776, 520 
Axle, lubricating, H .  Nicholson . . . . . . . . . . . 776, 537 
Bulance,  lever, C. W. Allen . . . . . . . . . . . . 776,880 
Baling fibrous material, W .  L .  Spoon . . . . . . 776,956 

P E R F E CT - P U M p · POWE R .  
is attain ed only in the 
T A B E R  ROTARY P U M P S  

'rh ey are mechanical, 
s imple and durab le. W i J l  
p u m p  hot o r  coJ d fluid, 
thin or thick. Requires 

no skllled mechaniC. Most 
power at least cost. AU parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driv�n b y  belt, motor or en ... gine attachment. Large J1lus/irated. Oatalogue free. 

TAB E R  PUMP CO . . 3 2  W e i i s  St . .  Buffa lo ,  N .Y . ,  U .  S . A. 
Baling pl'ess,  J .  S.  Tuttle . . . . . . . . . . . . . . . 776,704 TOOLS AS A TOPIC Balls b y  the m:;e of plastic or gutta pel'cba 

strips, covering golf, F.  H. Richards . 777, 045 
BanaDa storage and show case, D .  D. Rush . 776, 690 
Barrel scrubbing machine, J. Muller . . . . . . 776, 863 
Bearing hOUSing, A. M. Mattice . . . . . . . . . 776, 669 
Bearing, roller, T. A. Blu kcly . . . . . . . . . . . .  77G, 773 
Bed, E.  Michaud . . . . . . . . . . . , . . . . . . . . . . . . .  776, 528 
Bedclothes fastener, R .  E. �'l'ance . . . . . . 777, 016 
Belt, O .  Wider . . . . . . . . . . . . . . . . . . . . . 776. 631 
Belt cutter - and square, 1(', M .  Linderman . 777, 038 
Belt fastener, machine, J. Schnorr . . . . . .  776, 60-1 
Belt loop and garment supporter, combin�d, 

C .  O .  Barnes . . . . . . . . . . . . . . . . . . . . . . . . 776,486 
Belt, ore concentrator, J.  Kane . . . . . . . . . 776,744 
Belt tightener, automatic, H .  E .  Clark, 

776,726, 776, 827 
Bicycle, N. J.  Greenison . . . . . . . . . . . . . . . . . . 776, 661 
Bicycle gearing and . controlling mechanism 

therefor, H. F. Maynes . . . . . . . . . . . . . . 776, 750 
Bill or  invoice, B.  C.  Tillinghast . . . . . . . . 776, 962 
Bin. See Grocery bin. 
Binder, catalogue, E. B. Little . . . . . . . . . . 776, 924 
Binder, loose leaf, F. M. Turck . . . . . . . . . . .  776, 703 

must be interesting to f'very handl� 
craftsman . fl'here is a mine of infor
mati on in 

M o nt g o m e ry & C o . ' s  T o o l  Cata l o g u e 
wh ich enumerates thousands of tool s. 
Capital handbook of reference. Pro� 
f usely illustrated. Sent by mail for 2;") cents. discount sh eet included. 

)IONTGO�IERY & CO., l O r, F u lton St., New Y ork City. 

For PIPE. THREADING 
o r  CUTTING 

there ig no machille on the market, that can com· 
pare for ease of operation and ('xcellence llf work 
with 

F O R B E S  PAT E N T  D I E STO C K  
Vise i s  self.centering- :md dies are adjust· 

able to allY variation of the fittings. Parts 

���. be �iWI�h���� :�dsl;����� �2
h
:: ;��re� 

CATALOGUE FREE. Binding, apparel, B .  J. Ricker . . . . . . . . . . 776,618 / 
Blower, J. E. Kelley . . . . . . . . . . . . . . . . . . . . . .  776,'847 . MACHINE N 30 C U RT I S & C U R T I S  CO . .  
Boat, life, R.  A .  Brown . . . . . . . . . . . . . . . . . .  �+�,�� Range )(-2 In. :lii.: &·L. Harden St., Bridgeport, Conn. 
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r 
. : : : :  : : : : : :  777 :000 --;;;;;:;;;;:;;:;;:;;:;;:;;:::::::::::::::::::::::::;;;;:� Boll�, fU:'nace, steam, J.  Milton . . . . . . . . 776,60 8  I 

Boiler tube cleaners, turbine motor for, H. 
F. Welnland . . .  . . . .  . . . .  . . . . . . 776, 877 

Book attachment, account, H. E'ggel'sgluss. 776, 651 
Bootjack,  E. li'inck . . . . . . . . . . . . . . . . . . . . . .  777,015 
Bottle, J .  L.  Bail' . . . . . . . . . . . . : . . . . . .  ; 776,484 
Bottle, lIoll-refillable, H. Parker . . 776,678, 776, 679 
Bottle, lion-refillable, E. Risse . . . . 776.759, 776,760 
Bottle; nOli- refillable, F. W. Smith . . . . . . . . 776, 762 
Bottle, non-refillable, A. F. Shuw 776, 808 
Bottle washing machine, J.  A. Pl'iuce . . . .  776, 547 
Bottling machine, A. Schneider . . . . . . . . . . 776, 620 
BOX, G. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . 776,942 
Box machine, G .  H .  Rice . . . . . . . . . . . . . . . . 776, 943 
Bracket, G .  E. Squire . . . . . . . . . . . . . . . . . . . 776, 764 
Bread ,  making, C. F. Dietz . . . . . . . . . . . . . . 776. 777 
Brick pressing machine. I .  V. Wolfe . . . . . . 776, 820 
B ridge 01' other structures, expansion or 

movable bearings for, G .  ,"Vard . . . . . . .  776,572 
Brush holder, E .  D.  Priest . . . . . . . . . . . . . .  776, 546 
Bucket, grab. LfHld & Baker . . . . . . . . . . . . . . 776, 854 
Buckle, E .  J .  Colvin . . . . . . . . . . . . . . . . . . . . 776,005 
Building blocks, manufacture of, G .  L.  Pea-

body . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,794 
Bur wheel, R. W .  Gormly . . . . . . . . . . . . . . . . 776. 588 
Button, snap, J.  McLean . . . . . . . . . . . . . . . . 777. 043 
Cabinet for speCialists, T. W. Kelsey . . . . 776,519 
Cables on winding drums, machine for lay-

ing, A .  F .  'Vheaton . 776, 975 
Calculating and r.ecording machine, G. 

Rainey . . . . . . . .  . 
Calendering roll. J. L. Perkins . .  . 
Can ('apping machinf>, A. Hoffman . . . . . . .  . 
Can opener, G. C.  Parish . . . . . . . . . 
Car body, W. W. Smith . . . . . . . . . . . . . . . . .  . 
Car bolster, trussed, A. Stucki . . . . . . . . .  . 
Car brake, H. J.  Bayard . . . . . . . . . . . . . . . .  . 
C a r  coupling. A. Gomer 
Car coupling, C .  A .  McKerahan . . . . . . . . .  . 
Car coupling, J(el1er & Bowel's . . . . . . . . . . 
Car ('oupling, min€', M. G. Moore . . . . . . . .  . 
C a r  door hanging and operating device, 1' . 

J. McCullough . . . . . . . . . . . . . . . . . . .  : . . . . 
Car, dumping. J. D. Hampton . . . . . . . . . . .  . 
Car fender, W. H. Sievers . . . . . . . . . . . . . . 
Car indicating or recording mechanism, 

street, V .  Antony . . . . . . . . . . . . . . . . . .  . . 
Car loader,  F. D. Buffum . . . . . . . . . . . . . . .  . 
Car, passenger, H. Rnmunder . . . . . . . . . . . .  . 
Car Signal, street, J. I-"J. Howard . . . . . . . . . . 
Car underframing, Williamson & Pl'ies . . . 
Caf vestibule door and trap, .r. I�'i1ion . . .  . 

77R,617 
776,796 
776, 910 
776. 540 
776. 8 1 1  
776.814 
776, 7 1 7  
776, 904 
776, 929 
777, 057 
776, 531 

776.928 
777,020 
776, 869 

777,054 
776, �25 
776, 552 
776, 843 
776,579 
776, 507 

Cars, etc. , electric propulsion of, O.  H .  
Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . 776, 826 

Cal's or t1'8ir. s, meRns for 'automatically stop-
ping electric railway, W .  O. Mundy . .  776,534 

Carhureter. F. Paul.  ,Jr. . . . . . . . . . . . . . . . .  776,542 
Carbureting apparatus, explosive engine, J.  

D. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 982 
Cards, edlicational, C.  A. Roberts . . . . . . . . .  776, 689 
C arriage curtain or the like fastener, H. 

Biggin . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  776,838 
Carrier. See Hay carrier. 
CartrIdge. A. H .  Emery . . . . . . . . . . . . . . . . . . 776, 652 
Casket cover, .J. De Long . . . . . . . . . . . . . . . .  776, 500 
Casting plant, C. W. Sherman . . . . . . . . . . . 776,1196 1 
Cement block mold, M. H. Johnson . . . . . . .  7711,�16 
Cement building block molding press, 1. P. 

Hyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,776. 846 . . 

SUBSTITUTfS fOR (OAl 
A re described from the technical 

standpoint in the following Scientific 
American Supplements . 

Each Supplement named costs 10 cents 
by mail : 

C OIlIM E R C J A L U S E S  OF P E " T .  
SCIENTIFIC AMERICAN SUPPLEMENT 1 3 24.  T h e  article enumerates t h e  principa l peat 
bogs and states their financial possibilities. 

GERIlI A N  BRIq UE'J."I' I N G M A C:H ! N 
E U Y  I N  ,\ IlI E R I C A .  SCIENTIFIC 
AMERICAN SUPPLEMENT 1 4 1 1 .  A valu· 
able economic report. 

A N fnv  E I� ECTRI C A L  P R O C E S S  
FOR '('HI< lll A N U F A CTURE OF 
PEAT  FU EL. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 492.  The paper fully des
cribes the Bessey process. 

L J GN I'�E, PE ,\ T, AN D  C OAL D U ST 
I? U E L .  SCIENTIFIC AMERICAN SUPPLE

MENT 1 4 26. A careful consideration of 
Gernlan methods. 

MOOR CTJ I, TIVA'rTO N A N D  P E A T  
I.NDUSTR Y I N  GER1U A N Y .  SCIEN
TIFIC AMERICAN S UPPLEMENT 1 4 8 1 .  An 
excellen t critical review. 

THE IlL>\ N U F A CTURE OF BRI" 
q UE'l."I'E .' (J E I� .  SCIENTIFIC AMERI. 
CAN SUI'PJ�EMENT 1 1 4 5.  A paper on the 
briquette factories of Blallzy, France. 

D O  JlI E S T  I C COK F. A N D  BRI
q U E T �" E S  F R O lU R E T O R  T 
COK E 0 V E N S. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMJ<:::NT 1 2 1 1 .  
A "aluable monograph by an expert. 

THE WHl'f'E lllI N E R A L P R 'I( S S  
.'OR BRlqU ETTING. SCIENTIFIC 
A MERICAN SUPPLE1\fENT 1 224. A n articl e 
describin g  and il lustrating an American 
briquetting machin e. 

BRlqUI':TTING FUEL MATER I A L .  
SCIENTIFIC AMERICAN SUPPLEMENT 1 4 9 5 .  
A n  excellent resume o f  the state o f  the art. 

Price 10 cents each, by mail. 

Order through your Newsdealer or from 

MUNN COMPANY 

361 Broe.dwe..y NEW YO RK Centrifugal machine, S. R. Kennedy . . . . . .  776,745 1 Cbalr, C. E. Whipple . . . . . . . . . . . . . . . . . . .  776,976 ..... __________________ -' 
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S��\'f�R'i 
The prime requisites of a 

perfect u n d  e r  w e a r  are : 
Healthfulness, Durability, Fit, 
Finish. " Jaeger " possesses 
these in a pre-eminent degree. 
Hence its unique distinction as a household word in the land. 

Recommended by l e ading 
physicians eve rywhere 

Booklets ana Samples Free. 

DR. JAEGER'S S. W. S. CO:S OWN STORES : { 306 Fifth Ave New York : 157 Broadway Brooklyn ! 5"4 Fulton St. 
Boston : 230-232 Boylston St Phila. : ISIO Chestnut St .

• 

Chicago : 82 State St. 

MEDART 
Boat Building Materials 
make possible the construc
tion of high-class boa ts by 
amateurs at a slnall cost. 
Send stamp for catalog. 

FRED MEDART 

3545 DeKalb Street, St. Louis, Mo • . 

ohe Cushman Motor 
never disappoints. The J east WI'i2ht for tht" power 
developed makE'S it the l:h:s1' gOA:]' anti A UTO M OTOR 
on the market. The New 1905 Model is bet
ter than ever. The engine pr(lper is valveless. The 

cylinder, water jacket :md head are C1l'''t in one 
p'iece. It is th'l shnplc!ilt as 'well as the most 
efficient. Holds many speed records. l\ltide 

�ingle. Double, Three and Four Cylinder. 
Prices make it economical. Cut shows 2 lI. 
P., l\1arme, wt. 7:'1 Ibs. vVe make a Specid 
Ayto 1\Iotor. Also Stationary Engllles of bIgh speed and great steadiness. Write to

day for catalog. AGEI\ TS WANTED. 
Cushman Motor Co. ,  2 0 2 6  N St. ,  L i ncol n ,  Neb. 

PAT E N T S 
Our Hand Book on Patents , Trade-Marks, etc. ,  Bent free. Patents procnred through 

Munn & Co. receive free n otice in the 

SCIENTIFIC AMERICAN 
MUNN & CO.,  361 Broadway, N. Y. 
BRANCH OFFICE : 625 F St . . Washington, D.C. 

Special $1.00 Postpaid 
THIS VE8T POCKET 

Electric Searchlight Every One Guaranteed 
NOT A TOY 

Useful in a Thommnd 'V nys. It fit.s nicely in "\' c.�st 
Pocket. 1" 0 danger of 

Capt. T. S. BALDWIN'S 

Air Ship "Arrow" 
which gave the remarkable 
exhibitions at "the WorZd/s 
Fair, St. Louis, was pro� 
¥>��1?e �_�ylln���Ul��r�N�Jl:3 
g¥c�tEc7;�y������

r ��tJ�;' 
G. H. Curtiss ]JUg. CO. 

HAMMONDSPORT, N. Y. 

tire. Can't blow out--alwa,'·s ready. invaluable for Phy,"lcinnM� \\T ntchmen, etc. \\' omen i"OJkM find it handy about the house for 

�i�I£-.
n

rGi���foO Cf��re��
s
'xeJ'�\: T�treri:si;����, ���k:f5c. Me�'���)O�r-

paid. Can be replaeed in � mOl11e 'lt. Once you have one you would 
not be without it·. F REE Catalog'ue of Eleetrical "Novelties and other 
goud things for Xma.-> Gifts. 
CO.OPERATIVE ME RCHANDISE CO. 

New Haven. Pa. 

MAP OF THE 
WORLD 

25 A beautiful map, 

C valuable for ref
• ereuce, printed on 

heavy paper, 42x64 ins . ,  mounted 
on rollers, edges bound in cloth, 
showing our new island posses
sions, The Trans-Siberian Rail
way, Pacific Ocean cables, rail
way .lines and other features of Japan, China, Manchuria, Korea 
and the Far East. Sent on re
ceipt of 2Sc. in stamps by W. B. 
Kniskern, PTM., Chicago, Ill. 

CHICAGO & NORTH
WESTERN RAILWAY 

Scientific American 45 1 
Check hook, C. 1. Hoell'el • . . • • • . . . • . . . . .  776,900 I 
Chill. J. R. Whitney . . . . . . . . . . . . . . . . . . . . 776,578 
Chuck, A. D. Leblanc . . , . . . . . . . . . . . . . . . .  , 776. 603 ' 
Churn, It. E'. Corneil . . . . . . . . . . . . . . . . . . . . . . 776,496 1 
Cigar package, non-refinabh�, Dumont & 
. Sentegnan . . 

,
' . . . . . . . . . .  , . .  : . . . . . . . . . . . .  776, 649 1 

CIgar, self-IgnItIng, A. DetwIler • • • • • • • •  776, 646 
Circuit ehanger, J. C. "Taldo • • • • • • • • • • . •  776, H70 i 
Clinker eateher , :;\1. O. Hower . • • • . • • • • • . •  776,591 I Clock mechanism (,f4(:ape�I1ent, W. Webber .  776, 5�4

! Clothes hanger, D. Sheffield . . . . .  , . . . . . . . .  776,868 
Clothes sprinkler, .r. 1 .  Sloat . . . . . . . . . . . . . .  776, 69g 
Cloths, garn1(�llts, e t c . ,  support for sanitary, ID. M. Silberman · . . . . . • . . • . . . . . . . . . . .  
Clutch, friction , ::\1. R. Conway . . . • . • • . . . . .  
Clutch, friction, A. C. Sargpnt . . . . . . . . .  . 
Cock, gaR , \Y. Tevendale, Jr . . . . . • . . . . . .  
Coffin . raising or lowering device, S .  J. 

Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coin' box, J. VV illiams • . . • . . . . . . . . . . . . • • . •  
Coin delivering apvuratus, automatic, E. 

Janik . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  776,784 
Coin receptacle, H. P. To\\'nsend . . • • . . •  77H, 702 
Concentrator, Dillon & WilSOll • • • • • • • • • • • •  776, 647 
Concentrator, H. J-1J. Horn . . . . . . . . . . . . . . . .  776, 662 
Controllel', J. P. Durkin . . . . . . . . . . . • . • . .  776, 895 
Cooking device, steam, M. \V .  Misener . . . .  776· 926 
Cord, braided, ri'. IIoT'\vood . . . . . . . . . . . . • •  77(): S42 

gg�� f
����tn�� 

d
���

ce
'Sh�::;�dd��lgTO�l:��in�: ' 'A: 776, 596 I 

Rosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . •  777, 047 I 
Corn husking hook, "Tolfe & Bro. . • . . . • • •  776, 634 ; 
Cotton chopper and cultivator, .T. A. Bart-

lett,  e t  al . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,986 
Cotton elevator and distributer, pneumatic, 

J. '1' . •  Jackson . . . . . . . . . . . . . . . . . .  , . . . . .  777,024 
Counter molding machine, "V. J. Young . . 776, 7 1 4  
Counter, store storage and display, S. S o 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coupling, A. L. Malone . . . . . . . . . . . . . . . . .  . 
Cover, kettle, �L Kingsbury . . . . . . . • • . • . . .  
Crate, banana, 1\1. Lombardo . . . . . . . . . . .  . 
Cream cooler, automatic, M. B. Miller . .  . 
Cultivator, A. C. Lindgren . . . . . . . . . . . . .  . 
Cultivatol', disk, Bryant & Fain . . . . . • . • . . .  
Cup. See Grease cup. 
CurrPllt controlling system, "7. R. White-

776,707 
777 , 040 
776,917 
776,6(16 
776, 607 
776,788 
776, 995 ! 

horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,878 
Cnrrent rectifier, P .  H. Thomas . 776, 563 t o  776,56.1) 
Curtain fixturp, ",Y. II. Smalley • . . . . . . . . •  776,810 
Curtaill polt�, adjustable, 'V. B.  Fa\veett . .  776, 655 
Dam, F. H. Reed . . . . . . . . . . . .  , . . . . . . . . . . .  776,799 
Deco.y duck, G. "'T. Green . . . . . . � • . . . . . . . .  776,905 
Df'ntal vulcanizer, A. GoebeL . • • • • • • . . • . . .  776,833 
lh�lTick,  �jol"tflbh-_', S .  M. Foltz . . . . . . . . . . . . 776, 651 
])etachublp handle for valises, etc . ,  K. S.alz-

berg . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . .  776,805 
Deteetor. See '1�ime detector. 
Diary, II . Ij. Wilson . . . . . . . . . • . . . • . . . • . . .  
])i(� sinking" machine,  \V. Hullziker . . . . . . .  . 
Disk awl colter holder, J. Durkee . • • • . • • •  
])jsk drill, II. N .  Faas , . .  ' . . . . . . . . , . 
Diteliing," machine, II. "Tehrniller 
Door braeC', P. Dahlund . . . • . . . . . . . . . . • • .  
Door holder, F .  YV. Ruppman • . . . . . . . . . . •  
Door, rotating, S . .11. Cole . . . . . . . . . . . . . . .  . 
Dough dividing method and apparatus, C. F. 

Dietz . . . .  , . . . . . . .  , . . .  , . . . . . . . . . . . . . .  . 
Doug'h forming- rnaehinp, C. F. Dietz . . .  . 
Dough molding apparatus, C. 1'. Dietz . . . •  
Draft attachment, D .  G iberson . • • . . • . . . .  
Drafting instrument, 1\01. A. 'Yurts . . . . . .  . 
Drawpr bin support, F. I. Greenen . . . . . . .  . 
Dredge, ditching, G. 'V. King . . . . . . • . . . • .  
DriPI'.  Spc Grain driei' . 

776, 632 
77G. \ll;; 
776,585 
776, 50-1 
776,576 
77G. 8tl2 
776,946 
777,003 , 

776,776 ! 
776,775 
776,731 
776. 902 
776,713 
776,736 
776,848 

Driel', "T. .Angus . . . . . . . . . . . . . . . . . . . . . . . . 776,581 
Drill and reamer, eombinatioll, L. C. Pres-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776, 865 
Drill press. A. P. Weigel . . . .  " . . . . . . . . . .  776,710 

New nodel Comptometer 
LIght and Uniform Key Touch 

Its Duplex Key Action permits of a single stroke touching several 
keys altogether to instantly add amounts like .$4.55, $13.40 et cetera. 

We have what no other has ; a lnachine operated by keys only wit1� 

Perfect Duplex Light Touch 
Noiseless Operation Durability 
Uniform Key Action Reliability 
Dust Proof Practicability 

All the Really Valuable Features. No Impracticable Complications. 
The result of 16 years' practical experience in the llIaking of 

mechanical calculators. 
Many thousands used by Accountants and Engineers in all lines 

of bUSIness. 
Send for literature and SpeCial Trial Offer. 

Pelt & Tarrant rUg. Co. 52-56 Illinois Street, C;hicago. 

America's Foremost Illustrated Paper is 

LESLIE 'S WEEKLY 
The Pioneer of Illustrated Journalism 
in this Country. Circu lation near the 

HUNDRED THOUSAND MARK 
Regular mail list e xceeds fifty-five thousand subscribers, thus iusuring 

home circulation .  Balance sold by news-stands and newsboys on every 
train in A merica. 

Extent and character of circulation considered, with reasonable rate, make 
LESLIE 'S WEEKLY the best medium for any advertiser. 

Give us an opportunity to demonstrate the value of LESLIE 'S WEEKLY 
for your business. 

Western Representative 

CHAS. B. NICHOLS 
1313 Hartford Building 

Chicago 

WILLIAM L. MILLER 
Advertising Manager 

225 Fourth Ave., New York 

Eastern Representative 

J. PRANK STONB 
20 Journal Building 

Boston, Mass. 

Eleetrie ('onductor suspension clamp, 
Schwarz & Ward . . . . . . . . . . . . . . . . . . . .  776, 695 

A Mn�lc Lnntern for showing Engrav. ings, Prints, Cuts, Illustrations III Books, 
l\-1orltlls and Specimeng on thtl �0reen w:thont 
previous IJrtJparation, brilliantly li;;hted and in natural colors. Send fa]' eiI CUlat'. 

\\rlllialtl�� Brown & Eurle 
Dept. 6, \:l18 Chestnut St., Philadf'lphia, Pa. 
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Elpetrie s\vitch, W. Kingsland . . . . . . . . . . . .  776, 849 Popular Books on ELECTRICITY. ��:V t
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Eleetrie transmission mechanism, C. G. Si-
monds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 557 

Electric wire conduit, Sibley & Lutz . . . . .  77G,fifi6 
Electric wiring cleat, E. C . Hunt . . . . . . . •  776,514 
Electrieal apparatm: coil, J. W. l!'arley . .  776, 654 
Electrical apparatus, winding for, .1. ,V.  

Farley . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  776. 653 
Eleetrical energy, apparatus for wirelessly I transmittiug", D. ",,"- .  Troy • • • • . . • • . . . .  776,876 
Electrodp, t'. .1.  Briggs . . . . . . . . . . . • • • . • • •  776, 490 
I�lectromagnetic apparatus, J. N .  Mahoney . 777, 039 
h'levatol', J<J .  Altman . . . . . . . . . . . . . • . . . • . .  776, 980 
]1Jlevator safety device, J. C. Cottie . • . . • •  776,491 I Engine sparking device, jllternal combus-

. tion,  C. E. SterIle . . . . . . . . . . . . . . . . . . .  776,700 
Engines, hot tube for gas, Ebel & Hud· 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,586 
Envelop, C. \V. vYilson · . • . . . . . . . . . . • . . • . •  776,712 
Exercising apparatus, 'V� J.  Bryon, Jr . . .  776,824 
Explosive engine, F. J. Rocho'"Y . . . . • . • . .  � 776, 800 
Eyeglass scre\v lock, A. ]\;1. Ward . 776,571; 776, 818 
�]yeglasses, R. n. Hal! . . • • . . . . . . . . . . . . . .  776, 739 
li'astener, .T. D .  Stirckler . , . • • • • . . . . . . . .  � 776,�57 
Feeder, animal, P. IG. & C. 1-1\ Howard . . . .  776, 912 
FenCt" post, ,J. Steward . . . . ' . . . • . . . . . . . . . •  776, (}24 1 ; 
Fence post, W. I". Vestal . . . . . . . . . . . . . . . .  776, \168 
I'iber eleaning machine, J. Garcia . . . . . . •  777 , 0 1 7  
11'ifth w h e e l ,  C}' R . . :Morton . . • .  , . . • . • . . . . . .  776,533 FUe, dOC'Il11Wl1t biH(�pr, G. Bonnell . . . . . . . .  7TU, D\JZ 
],'i1e holder, l\l. J. -�Vade . . . . . . . . . . . . . . . . . .  77G. 56!J 
F i l p ,  ll P\vspappr . J1' . X . Krulmeh . . . . . • . . . .  
Filt<·l',  N. B. Rice . . . . . . . . . . . . . .  ' . . . . . . .  . 
Filter, L. v .  Hood . . . .  , . . . . . . . . . . . . . . . .  . 
l�'jJt('r, j)1'('SRure, 'V. 'V. Paddock . . . . . . .  . 
Finger ring", ornampn1:al,  L. l�. Sadler . . .  . 
Fil'p apparatus,  B. lL B riggs . . . . . . . . . . . . .  . 
11'il'(, ('scHpe,  J. S. AlIdl'PWS . . . . . . . . . . . . .  . 
Fire e�L'ape, ..\L \V. l\Iiracle . . . . . . . . . . . .  . 
Fire ('sea pp, F. IT. Habeodi: . . . . . . . . . . . . .  . 
Fire Pxti�lgllj sh('r, automatic stationary, 

77H, 85:J 
77H,550 
77G,801 
776,677 
77G, 804 
776,886 
776, 483 
77H, 60\1 
776, 7 1 6  

]1' . A .  l'lwlps " , . . . . . . . . . . . . . . . . . . . . .  776, 614 Fin� windo,,',  antomati e ,  Schwing & Yunker 776,948 
Fireproof eOllstrlletion,  "'T. A .  l{pnnedy . . . . 770,UH3 I i:�����h t�':�ll�,ln�O ����\�,l:r���;�:
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n'!ig'ht fonning maehiJ\p,  .J. L. Peddy-
eoart . . . . . . . . . . . . . . . . . . . . . .  776, 864 

Floor rack, .J. H. Petroskey . . . . . . . . . . . • •  777, 059 
1'.'1001' sn:IlH'l', L:U-SOll & Dunbar . . . . . . . . . . 777, 03a 
InnRlling" box. elnset, II. AiI'd . . . . . • . . . . .  7741,481 Food . stock, .Tof'huk & vVit'se . . . . . . . . . . . • .  776,595 
Fo!'ging- TlWCballiRIll , h a l' h(':1tl , .T. Hughes. 776, 845 
Foun ta in ,  :')t;.p 'l'al lh' foullta i n .  11' !'auH'. S(·(· Supporting fr:lme . 
Fruit lin l·vpstpr, I'J . Ii'. \Vilson . . . . . . . . . . . .  776,580 
}1'ruit pid;:p1' , L. Terry . • . . . . . . . . . . . . . . . .  77G,B01 
}1'11(>1 hU I"11(' 1', ]1J , Ir. Gwynn, reissue . . . . . . .  12, 2�3 
Furnace, T·].  S. Ormsby . . . . . .  ." . . '. ' 

• •  
' 

. • . . . .  776,539 
FUI"nact' for heating spokes, etc. , E. Ein- , 

feldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,780 
Furnace for reduction of garbage 01' other 

refuse matter, Ijilldfmy & Cunningham. 776, 605 
Fuse and cut O llt,  plectric. B. II. G lover . 776, ()60 
Garment fastener • .T. V. Pi" her . . . . . . . . . . 776, 684 
Garment fastener, 1\1. "r. H(>nins . . . . . . . . .  77(1,741 
Garment hanger, combination, S. N. 

Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 861 
GarmPllt snpporting and locking devi<:'e, F.. 

J. O. Rother . . . . . . . . . . . . . . . . . . . . . . . . 776, 802 
Gal'tpl" sUSIwn SOl"y attaehment, H. E. Kl'et-

schhlar . . . . . . . .  " . . . . . . . . . • • . . . . . . • • • • 
Gas burner, n. H. Fraspr . . . • . . . . . . . • . . • •  
Gas genenltor, P .  Schmidt . . . . . • . • . . . . . .  
Gas generator, acetylene, I.J. P .  Powell • • . .  
Gate, \V .  D .  Harmon . • • • . . . . . . . . . . . • • • . . . 
Glass presRing machine, C. J. Koenig . • • • . .  
Grading and excavating machine, S. H. 

Bloomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grain eonv(�.vt?-l'. portEblt-�, ,J. W. McCoy . . .  . 
Grain dripr for cars, .J. .J. S"vuine • • • • • • . • •  
Graiu drill,  Waa s  & M a rsh . . . . . . . . . • • • • • • • • 
Grain drill, 1<\ E. l\larl'lh . . , . . . . . . . • • . • • • • •  
Grate attaebment: , C.  ]1J . D ittrieh • • • • • • • •  
Grease cup, }1', 80ler . . . . . . . . . . . • • • • • • • • • .  
Grinding apparatns, R. L. Watson • • • • • • •  
Grocery bin, .T.  Strine, Sr . . . . . . . . . . • . • . • • •  
Hair crimper; n. C.  Adams . • . • . . . . . • • • . • 
Hammer, pneumatic, M. Maximilian • • • • • • 

777,028 
776, 659 
776,947 
776. 756 
776. 590 
776. 600 

776, 990 
776. 611 
776, 872 
77G.51)5 
77G,527 
776, 894 
776. 958 
776, 973 
776.812 
776. 636 
776,671 

" Watson, I simply can't  leave that case in this condi
tion. Every instinct that I possess cries out against it. It's 
wrong-it's all wrong- I 'll swear that it's wrong. And 
yet the lady's story was complete, the maid's corroboration 
was sufficient, the detail was fairly exact. What have I 
to put against her ? Three wine-glasses, that is all." 

-Fram "The Adven ture of the A bbey Grange." 

'Sherlock Holmes 
leaves the case, only to return agam because the 
dregs left in three wine-glasses excite his interest. 
How they give clew to the murder is told in "The 
Adventure of the Abbey Grange." Published 
10 the January Household Number of Collier's. 

On sale December 2 9th. 
At all news-stands for an entire month, 1 0 cents. 
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Hatch fastener, A. P. Rankin • • • • . . . . . . . .  
Hay carrier, L. · E. Porter . . . . . . . . . . . . . . . .  . 

776,757 
776, 615 
776,939 
776,787 
776, 823 
776,875 

Heating apparatus, hot water, A. B. Reck . .  
Heel compressing maehine, S. D. Leland . •  
Heel compressing machine, C. L. Allen . . •  
Heel compressing machine, E. A. Tripp . . . •  
Heel compressing machine mold or die, T .  

Lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  776,860 
Hoisting device, rr. S. �Iiller . . . . . . . . . . . . 776, 52t-l 
Hoisting engine, Bowles & Campbell . . . .  776,489 
Holdback attachment, vehicle, J. T. Millen. 7Z�,�6; 
Holdback fastening, O. C. Davis . . . . . . . .  7 , 6, .)8 ... 
Hook and eye, G. A. �Iercer, Jr . . . . . . . . . . 776, 606 
Horse release I', C. B. Collins . . . . . . . . . . . . . .  777 , 004 
Horseshoe, I .  G. Howell . . . . . . . . . . . . . . . . .  777,022 
Horseshoe, composition, H. Bartley . . . . . . . .  776,772 
Horseshoe, composition, Peacock & Bartley. 776, 795 
Horseshoe, soft tread, F. M. Miner . . . . . .  776,925 
House cleaning apparatus, Clements & 

Hostler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777, 002 
Hydraulic ptt'ss, C. Prott . . . . . . . . . . . . . . . . .  776,934 
Hydraulic press multiplier, Deries & Um-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777,008 
Ice el'eepi:.�r, detachabl(�, J. E. Toscan . . . . . . 776, 874 
Identification eard, L. L. Smith . . . . . . . . . . .  776,560 
Indoxyl, etc . ,  making, A. Bi3chler . . . . . . . . 776, 884 
Induction coil, H. Varley . . . . . . . . . . . . . . . . 776,705 
Injector, L. ]lJ.  Hogue . . . . . . . . . . . . . . . . . . .  776, 840 
Inkstand, C. II. l\uman . . . . . . . . . . . . . . . . - . .  77G,675 
Insect trap, H. '1'. Casey . . . . . . . . . . . . . . . . 776. 643 [ 
Ins�l1ator, F . . �1. I.-,ocke . . . . . . . . . . . . . . . . . . . . 776.789 
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Laeing strip, �L K. Ben·tree . . . . . . . . . . . . . . 776,488 
Lamp guard, I'" W. WinboIt . . . . . . . . . . . . . 776. 63:3 
Lamp hanger or support, A. H. Humphrey 776, 593 I 
Lamp igniter, gas, A. H. Humphrey . . . . . .  777,02J 
Latch, sliding door, P. M. Kling . . . . . . . . . .  776,747 
Lathe, R. F. Scott . . . . . . . . . . . . . . . . . . . . . .  776, 55·1 
Lathering device, T. E. Beck . . . . . . . . . . . . . . 776, 719 
Leather goods, cleaning white, 'V. Forger . 776, 830 
Leather 8taking machille, G. 'Y. Baker . . . . 776,984 
Leather stretching machine, B.  L. Post . . . 776, 686 
Lea the l' used for making power belts, 

machine for stretching. E. L. Post . . . .  776, 685 
Letter opener, pencil sharpener, and eraser, 

combined, A. F. Rebhan . . . . . . . . . . . . . .  776,938 
Lettering device, Green & Wagoner . . . . . .  777,018 
Limb, artifieial, S. J. Henry . . . . . . . . . . . . . .  776.908 
Linotype machine, P. T. Dodge . . . . . . . . . .  776,779 
l,iquid elevator, pneumatic, E .  Hastain . . . 776, 907 
Liquid supply sy stl"In , X. Cavcrno . . . . . . . . 776, 724 
Load binder, II. A. Patterson . . . . . . . . . . . . 776,541 
Locomotive, Burger & vVilliams . . . . . . . . . .  776, 494 
Locomotive and stationary engine, converti-

ble, Kelly & Plough . . . . . . . . . . . . . . . . . 776,915 
Log loader and turner, E. E .  'Thomas . . . . . . 776,963 
Log turner, A. D. Shaver . . . . . . . . . . . . . . . . . 77G, 949 
Logging engine, steam, G. SipleI' . . • . . . . . . .  776,809 
Loom picker, F. A. -Wardwell . . . . . . . . . . . .  776, 972 
Loom picker stick motion, C. H. Draper . .  776, 584 
Lubricator, S. B. Forse . . . . . . . . . . . . . . . . . . 776, 900 
Mail box, L. D. West . . . . . . . . . . . . . . . . . . . .  776, 630 
Mail box, Jones & George . . . . . . . . . . . . . . .  777,026 
Mail cal'I'ier box, .Tonsrud & Skyrud . . . . . .  776. 663 
Mashing and conveying process, C. H. Cas-

par . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 999 
1\1atch making machine, J. C. Donnelly . . .  776,648 
Measurp and filter, liquid, J. T. Story . . . .  776,958 
Measnd llg instrument, electrical, F. W. 

Ro ' ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,866 
Measuring instruments, temperature com· 

ppnsating device for electrical, W. Ft. 
Bristol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,491 

Meat tendprer, also vegetable cutter, E'. 
G. Riede I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776, 945 

l\:fining column, R. L. Ambrose . . . . . . . , . . . .  776, 881 
l\-f()h;tcning, laying, and hinding gummed 

paper, machine for, B. Simpson . . . . . . 776, 950 
Mop and wringer, combined, T. G. Amsden. 776,981 
Mop head, C . MOl'gan . . . . . . . . . . . . . . . . . . . . . 776,751 
MO\vel' divic.er attachment, H . M. Schlies-

ser . . . . . . . . . . . . . . . . . . . . . . . ' .' . . . . . . . . . .  776. 693 
Musical instrument, U. C. Pipes . . . . . . . . . 776,933 
Musical instrument mouthpiece, P. 11\ 

I{ruse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Nail feeding mechanism, W. "rolfe . . . . . . .  . 
l\�eedle holder, (x. F. IUchter . . . . . . . . . . .  . 
Nozzle, adjustable flushing, J. C. 'Yilson . .  
Nut lock, J. O'11eara . . . . . . . . . . . . . . . . . . .  . 
Nut lock, E. Blue . . . . . . . . . . . . . . . . . . . . . . .  . 
Oiler, trolley wheel, Sloan & Robinson . . . . 
Ordnance, breech loading, A. H. Emery . .  . 
Ovpn door indicator, II. E. Stelts . . . . . . . . .  . 
Packages, device for applying fluid pressure 

776,785 
776. 635 
776, 688 
777 , 05:1 
77G, G76 
77G. mll 
776,871 
777 . 0 1 0  
776, 699 

to the insides of, G. E. O'l\eill . . . . . . . .  776, 538 
Pan lid or cover holder or lifter, J. N. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,965 
Palwl or front, etc . ,  flexible sliding, H. 

Homunder . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper clip, "T. H. Redington . . . . . . . . . . .  . 
Paper dip, F. H. vViC'Hon . . . . . . . . . . . . . . . .  . 
Paper feeding machine, E. J. Hallberg . .  . 
Paper finI8hing machine, A. "T. Case . . .  . 
Paper muking machine, . J. L. Bonney . . .  . 
Paper pulp brushin � engiIll' , C. E. Pope . . .  . 
Pen, fountain, J. Sin not . . . . . . . . . . . . . . . . .  . 
Pcncil 8harpener and eraser, combination, 

C . Payne . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Perambulator, G. D. Lea<lbetter . . . . . . . . .  . 
Photographic plate holder, F . •  T. :\iauborgne. 
Photographic printing cabinet, D. R. Kin-

sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Piano action, H. Hor'nbeck . . . . . . . . . . . . . .  . 
Piano player key strilwr, J. Courville . . .  . 
Pile fabric cutting mach inc, Read & Hedin . 
Pin clasp, VV-. R. Smith . . . . . . . . . . . . . . . . .  . 
Pin retainer, E'. H. Voigt . . . . . . . . . . . . . . . .  . 
Pipe coupling, .T. D. "'�alsh . . . . . . . . . . . . . .  . 
Pipe grab, P. ;r.  Lukins . . . . . . . . . . . . . . . . .  . 
Pipe mold, L. R. Peck . . . . . . . . . . . . . . . . . . .  . 
Pipes, securing metal coverings upon, R. V. 

776;551 
776, 549 
776,974 
776,8:]7 
776,887 
776. 487 
776,755 
776,951 

776. 544 
776, 6G5 
776, 670 

776.746 
776. 841 
776.8fl1 
77H, 548 
776,763 
776,969 
776,971 
776. 523 
776, 612 

Skowronek . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 952 
Pipes, tubes, or rods, manufacturing screw 

threaded, E. T. Greenfield . . . . . . . . . . . . 776, 737 
Pjston rod s from cross heads, device for 

separating, C . . T. McCarthy . . . . . . . . . . .  776, 927 
Planter and fertili:r.er distributor, combined 

seed, Lynham & Crf'ws . . . . . . . . . . . . .  . 
Plaster, adhesive, J. E. Birney . . . . . . . . . .  . 
Plaster reel, adhesive . •  1. 1<'. McV\"illiam . .  . 
Plate or pan lifter, G. D. Leggett . . . . . . .  . 
I'Hers, I�. HansPI1 . . . . . . . . . . . . . . . . . . . . . . .  . 
Pliers, soldering. R. S. Settle . . . . . • . . . . . .  
Plow, shovel, J. A. li'aught . . . . . . . . . . . . . .  . 
Post. See Fence post. 
Post sharpener, drive and puller, W. H. 

776,025 
776.988 
777,044 
776,786 
777 , 02 1  
776.555 
776,506 

'rhomas . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . 776 , 566 
Power tram;mitting mechanism, McHaffie & 

BeillPl't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,752 
Press, M . .1. "\-Velling . . . . . . . . . . . . . . . . . . . . . 776,577 
Press, G . B. Keplinger . . . . . . . . . . . . . . . . . . . .  776, 597 
Pressure rpglllator, R. J. Hoffman . . . . . . . . . 776, 8::;9 
Print, safety composite colol", F. E. Ives . . . 776, 515 
Printer ' s  galley, H. C. Hinchcliff . . . . . . . . . . 776, 742 
Printcl" 8 .}late bloc],:, Dov(" & La SOl' . . . . . 776,50 2  
Printing framE', blue, Upp & "rakefield . . . .  776,5G7 
Printing machinf', J. S. Duncan . . . . . . . . . . . 776,503 
Printing pr('ss, B. McGinty . . . . . . . . . . . . . . . 776, 703 
Printing' press gripper, B. 1Ic(Hnty . . . . . . . . 7'76,792 
Pr()jediles, deviCl" for controlling flight of 

muItimissile, C .  La Dow . . . . . . . . . . . . . 777,032 
Projf'ctilps. governing the flight of multimis-

sileo C .  La Dow . . . . . . . . . . . . . . . . . . . . . . .  776,918 
Projectiles, means for concentrating multi-

missile, C. La Dow . . . . . . . . . . . . . . . . . . . 776,920 
Projectiles, means for governing the flight 

of lllultimissilc, C. La Dow . . . . . . . . . . .  777,030 
Projectiles to effect close shooting, means 

for controlling the flight of multimis-
sileo C. La Dow . . . . .  : . . . . . . . . . . . . . . . .  776,919 

Propelling and steering mechanism , D. "T. 
Rantine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776, 687 

Protectors, machine for making and insert-
ing, G. Goddu . . . . . . . . . . . . . . . . . . . . . . . . .  776, 832 

Protractor, F. E. Vandercook . . . . . . . . . . . . . . 776,817 
Pruning implement, J. Earnhart . . . . . . . . . . .  776, 828 
Pump, P. L. Ward . • . . . . . . . . . . . . . . . . . . . . . .  776. 573 
Pump, P. J. Leithauser . . . . . . . . . . . . . . . . . . .  776, 922 
Pump, air 11ft, F. J. Kuhlmann . . . . . . . . . . . .  776,601 
Pump, centrifugal, T. R. Goth . . . . . . . . . . . . .  776, 835 
Punching mechanism, sheet metal, W. A. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pyrogl'aphic pencil exciter, J. Anderson . . .  . 
Radiator, W. Leek . . . . . . . . . . . . . . . . . . . • . . . •  
Radiator valve, C. Wlsbech . . . . . . . . . . . . . .  . 
Railway alarm signal, E. C. Lawrence . . . .  . 
Railway, ele�tri�, R. C. l'areone et Ill . . . .  . .  

776,511 
776,482 
777,036 
776, 769 
776,748 776,681 

Scientific American DECEMBER 1 7, 1904. 

YOU DON'T NEED A GUN t1".- t 1'rSU .�., 
I F  YOU KNOW tJ (J ' , "I If YOU would know how to defend yourself, unarmed, against every form of : 

vlcioUB attack and render helpless your assaUant with an ease and rapidity which is astonishing-if you would possess that physical strength and power of enuurance n WhICh characterizes the Japane�e soldier-you must Jearn Jiu-Jitsu. ! Jiu-Jitsu is the most wonderful system of physical training and self-defense the world has ever known. Its practice develops every muscle, every tissue . 
than electricity or acetylene 

·'cheaper than kerosene •• makes 
and strengthens every organ of the human body. It makes men H strong' 
as steel." and women the physical equal of men of tbeir own age and IT weight. As a means of self-defense, it is as potent at short range as the i most deadly weapon. The Science of Jiu-Jitsu includE'S a t horough know- . 

a n d  burns its own gas. led£e of anatomy. and teaches how to produce temporary paralysis by a No GREASE,'J)IR T,S}'rfOKE 01' ODOR. A safe , p owerfu l .white,steady light 
• •  durable and handsome. Over 1 0 0  
styles=·every l amp w arranted. 

sligbt pressure exerted at one of the many vulnerable points. 'Yhenlonce a per-son skilled in the art effects one of the Jiu-Jitsu • •  ho1O.s/' it is utterly useless n for an opponent to oUer resistance. It makes no d ifference how unequalIv . 
matched in point of size or stren,nh tbe contestants may be, a knowledge of Jiu-Jitsu will enable a woman to overcome and rellder p,owerless the strongest man. ACENTS WANTED EVERYWHERE. THE BEST LIGHT CO.,  8'1' E.Sth St., CotoD,O. Owners of Original Patent.. J i u -J i tsu S u ccessfu l ly Taught by M a i l .  

We Pa.y 

Per Cent. 

We issue 
Certificates of Deposit 

on which we pay 
is PER OENT. 

Absolute safetYi de
posits protected by 
bank's capital and its 
first mort ages on i.m� 
proved real estate j 
withdrawable at any 
time. E s t ab l i s h e d  
over 10 years. 

Write for booklet 

For over 2,000 years the principles of Jiu-Jitsu have been religiously 
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and the United States has been instrumental in releasing Jiu-J itBu Worn 
its oath-bound secrecy. and all the secrets of the Japanese National 
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School of Jiu-J itsu, at Rochester, N. Y. Mr. Y. K. Yabe 
formerly of the Ten Shin Ryu School of Japan, bas formu
Jated 8 correspondence course which contains full instructions 
in Jiu-J"itsu. It is identical with the course taught in the 
leading school of Japan. 

F i rst Less o n  Sent F ree 
An intensely interestin!! book which explains the principles of Jiu·Jitsu has 

just been written by _Mr. Yabe. As long as the edition jtk;ts. this book, together 
with the first lesson in the art, will be sent free to interested 

x
ersons. The 
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specimen lesson. They will be sent you by return IT.ail, post-paid. 
Address 

THE VABE SCHOOL OF JIU=JITSU 
344 B Realty B,;!ildlng Rochester, New York 

EQUIT ABLB BANKING .", LOAN CO. , nacon, Oa. 

FOR THE HOLIDA YS 

c..A rn. e ri c a n  E s t a t e s  
a n d G a r d e n s  

4to . 1 1  x 13 Yz i n c h e s .  I l l u m i n a t e d  C o v e r  a n d  
275 Illu s t r a t i o n s .  340 P a g e s .  P r i c e ,  $ 1 0 . 0 0 

B y  B A R R  F E R R E E  
Editor of Scientific American Building Monthly, C orresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British A rchitects 

A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those ' 
who desire to purchase a luxurious book on our American homes. An illus
trated prospectus mailed free on request. 

U\1 U N N  C O M P A N Y  
Subscription Dept. 0.0. 

l'ublishers of .. Scientific American " 3 3 7  Broadway, New York 
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for permanent, profitable occupation. Previous 
experience not reqUIred. The 

KEYSTONE 
Fire Ext inguisher 

has been examined and approved 
under the standard of tbe National 
Board of Fire Underwriters. It sells 
for $l�.OO (freight allowed east of 
the l'tocky Mountains) -the oheapest 
and best approved extinguisher on 
the market. 1.'bis ag-ency can be 
carried in addition to other business 
interests. Write to-day for full particulars. 

JAnES BOYD & BROTHER 
18  N. 4th St. , Philadelphia 

nanufacturers of FJI�B PROTECTION EQ�JIPMENT 
Fire Hose, Hose 

Couplings, Hose Pipes, etc. 

THE PANAMA CANAL IS DESCRIBED 
from the engineering standpOint in SCIKNT1 FIC AMERICAN SUPPLEMENT 13�9. Price 10 cents, by mail. 
Munn & Company, 3lil Broadway,  New York City, and 
all newsdealers. 

Scientific American 453 
RaHway frog and crossing, V. Schaefer • • . • 776,867 
Railway hold ups, device for the prevention 

��:l:��S:����t��£�:��i�ii��: : ��������: : :  HUH ]I fbr,l·stmas Suggtstl·on Railway track sanding device, G, Giolosa , . ,  776,782 / 
Reel and post puller, combined, C, Unsicker 776,627 
Iteeling device, C ,  W. Levine . . . . . . . • . • . . 776, 604 
Resonator, Skirrow & Shirley . . . . . . . . . . . . .  776, 622 
Rivet extractor, J. E. Conard . . . . . • . . . . . . .  777 006 I ,� ... _ •••• __ •••• __ .. Rock drilling machine, L. S. Pfouts . . . . . . .  776; 613 
Roof, tile, W. C. Mitchell • . . . . . • . • . . • . . • .  777,058 
Rope machine, J. Good . . . • . . • • . • . • . • . . . . .  776, 50� 
Rotary engine, F. C. Francisco . . . . . • . . . . . .  776, 658 
Rotary engine, B. F.  Augustine . . . . . . . . . . . 776, 882 
Rotary engine, F. M. Lechner . . . . . . . . . . . . .  777,035 
Rubber or other s a p  yielding trees, device 

for grooving or tapping, C. A.  ::;anborn . 776, 691 
Rulrr, combination, "''", H. Ferris . . . . . . . . .  776,897 
Sash guide and metal weather ·. strip, W. H. 

Scholes , . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  776,621 
Saw, back, W. E' . Lawrence . . . . . . . . . . . . . .  776, 602 
Saw machine, circular, If. von Holdt . . . . . . 776, 743 
Saw mill upper guide, bund, E .. E. Thomas . 776,964 
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776, 562 

Scaffold, T. 1I1acharaceck . . . . . . . . . . . , . . • . .  ++�;= 
Scale, computing, R. D .  fl. Anderson . . . . .  776, 715 
Scale dial, J. H. Osborne . . . . . .  ' . .  , . " . ' . .  776, 931 
Scale relieving gear, track, R. N. I��ail'banks 777,011 
Scale, spring, R.  F. Chat ilIon . . . . . . . . . . . . . 776, 725 
Scale, spring balance, A.  N. Ozias . . . . . . . . 776,754 
Scale, weighing, R. N. }�ail'banks . . . . . . . .  777,012 
Seam, boiler, G. H. Rheutan . .  , . . . .  , . ,  . . . .  776,758 
Search light system, W .  O .  Webber . . . . . . . .  776,709 
Seat brace, C.  B. Limerick . . . . . . . . . . . , . . .  776, 857 
Seeding machine, duplex, J. 111. W. Long . . 773,858 
Separating collated articles, crevice for, B. 

F. Ennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  776,829 
Sepul'a tors. See Wa tel' and gas separator. 
Sewing machine guiUe, G .  C .  Perry . . . . . .  776,683 
Sewing machine, hemstitch, C. M. Abercrom-

bie . . . . . . . . . . . . . . . . . .  , . . .  , . . . . . . . . . . . . 776,822 
Sewing machine pressel' foot, bemstitch, O. 

L de ' H  J I Monthly a les orne ourna �r.OOr 
For Mother, Sister, Wife, Daughter, Niece or Sweetheart 

Saturday Evening Post'i���:y $2.0 0 
For F .... ther, Brother, Husband. Son, Nephew or Friend 

Periodicals may be sent to same or different addresses 

Send us 
ONLY 

ChecKs 
Accepted 

�eriodicals make.the best holiday gifts. Each issue as it is received during the year 15 a constant remInder of the gIver. 
Send us two orders for the above club offer and you may have THE LADIES' 
HOME JOVRNAL F REE one fear as your premIU m ,  sent to any address 
desired. or, for three orders THE SA VRDAY EVENING POST FREE for 
one year. 

THE ABOVE OFFERS are only samples of thousands of rnonev
saving olub offers given in our new cat .... log No. 39 which will be mailed 
free to any address on request. ASK FOR IT TO_DAY. 
R.�ferencet; : Publishers of SCIENTIFIC AlIIERICAN or any other leading periodical. 

D. D. £ottrdr s Subscription Jlg¢ncy 
Heals Outs, Burns, Bru l'ses, Sores, Etc. 111. Abercrombie . . . .  , . . . . , . . . . , . , . . , . ,  

Shade fixture, window, F. G .  Brumbaugh . •  
Shaft, flexibl0, C .  'Vicksteed . . . . . . . . . . . .  . 

776,821 
776, 72:) 776, 977 144BB8.tl:�LL nortb £obotton. n. £. 

At all de31el'S or We. and 25c. pkgs. by maiL Look for above trade mark. 
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at.e-successful and �a1Ding better 
positions and salaries studying 

E1ectrleo.l Engineering, Steam 
EUldneerlng. Mechanical Engln_ 

cprlng, Mee)umlcal Ur8wing, Electric 
MotorJnan'� Course, ])1.uamo 'I'ender's 

Cour�e. 'l'elegraphy. Short Eleetrlcal Course, 
Arithmetic, Algebra, 'by mail. Thomas A. Edis?ll en� 

dorscs instit.ute. Text books free. Students helped to pOSItions. 
Write for free book, " Can I Beeome An Electrical Engineed" 

ELECTRICAL ENGINEER INSTITUTE 
Dept. A, 240 West 2Sd St .• New York 

The�Ap p l e  
For Ga8 EnginE's. Launehe8, 

Automobiles, etc. No more belt, battery and cOlUmutato! 
troubles. Dirt and waterproof. E!i.Sily 
attached ,  increases power and 
speed. Send for full particulars 
on our stor!lge batteries, sp:trk 

�?:/�, ;��
i
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apparatus. 
The Dayton Electrical l\lf#r. Co. 

98 Reibold Bldg., Dayton, OhiO. 

�WARREN'S,---' 
NatlfJ'(l/.//sjJlla/t Sand Sur/aced 

ROO FI N G ''It.ppl�!t;.ou!" 
finished gra Yel roof. Comes . refldy to lay in rolls of 108 
�r���t���r �:Jt�����.sam-

Warren Chemical and Mfg. Co. 1 8  Battery Pl., New York 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's lJse.-'1'he utilization of 1 1 0  volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This val uable article is accompanied by de
tailed working drawings on a large seal e, and the ful'
nace can be mil de by any amateur who is versed in the 
use of t.ools. This article is contained in SCIENTIFIC 
AMERIOAN SUPPL EMENT, No. 1 1 82. Price 10 cents . 
For sale by MUNN & Co. , �"1 Broadway, New Yor\[ City, 
or by any bOOKseller or newsdealer. 

S 1 2.80 

WeUs, 011 and Gas Wells drilled 
by oontract to any depth from 50 to aooo feet, We also manufac. 
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same. Portabl e  Horse Powel 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Write us stattng €xactly wha.t is required and send for illus· 
trated catalogue. Address , m:L�iGi.NE:1!J.l1'ING AND SUPPL Y (;\J. NEW YOUK. U. S. A. 

and 200 eggs will start you in a pleasing a u d  profitable business 
raising pou ltry. HundredS of 
men and women make good 
money raising chicks for early 
market. Why not you ? Write 
for free catalogue. ( 

G EO. H .  STA H L, Q u i ncy,  I I I . 

��� BUILD IT YOURSELF 
We tell Yf)U how to do it, sbow views of 
machines buHt at borne and many letters 

from sRt isHed customers in our new book �i lI°:tl: I'!�l�:.!i'!���::: :"0o"oCZ erM." ��ull of good things. 
Inval uable to the beginner. 
You save hal! the cost of your 
Incubator. None hatch bet
ter. Get , the Book and know for yourself. 

Channon, Snow &  Co.,  Dept. 1 9 G ,  Q u i ncy, I I I .  

are no experiment, a s  they 
are in successtul operation 
In all parts of the worl d. 

Launches tn stock . 
Send fo1' Catalogue. 

PALMER BROS., 
Cos C ob, Conn. 

New York Office, 34 W. 26tb St. 

Shaft supporting and operating mechanism, J. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sbarpener, shears, Van �1'a s.8el & Thornton . 
Shu ving cup, 'V. E. Cooper . . . . . . . . . . . . . . .  . 
�l1aving cup soap bolder, S.  Ehman . . . . . . .  . 

. �beaL's, A. N. Eastman . . . . . . . . . . . . . . . . . .  . 

Shoe attachment, L R. Waters . . . . . . . . .  , .  
Shoe tacking machine, H. A. Ballard . . . . . . 776,771 
Shoe upper tying machine, A. Raiche . . . . .  776, 798 
Shot or other' projectiles, controlling the 

flight of charges of, C, La Dow . . . . . .  777 i02� 
Shower bath, J. R. l\1cl'cel'eau . . . . . . . . . . . .  777,042 
Sidewalk, spring supported, J. S. Gregg . . • •  776,906 
Siding or floor cla mp, H. 'V. Weckman . . .  716, 575 
Sifter or strainer, culinary, M. L. Britton . 776,.640 
Signal transmitting and receiving apparatus, 

R.  A. lfessenden . . . . . . . . . . . . . . . . . . . . . . 
Signaling apparatus, vacuum pneumatic, 'V. 

J. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Slotting machine, �r. C. Dill . . . . . . . . . . . . . .  . 

Smut machine, A. V. Cleland . . . . . . . . . . . .  . 

Snatch block, J. E. Sjoberg . . . . . . . . . . . . .  . 

Sod cutter, Hudlemeyer & Rippey . . . . . . .  . 

Sound box, convertible, J.  K. Reynard . . . .  . 
Spacing rack, automatic adjustable, E. A .  

Stickney . . . . . . . . . .  ' . . . . . ' . . . . . , . . . . . . 
SpE'ed changing mechanism, C . •  r. Reed . . .  . 
Square, folding, H. T. Buhmeier . . . . . . . . .  . 
Stall, animal, W. 11. Underhill . . . . . . . . . .  . 

Steam boiler, E. Lane . . . . . . . . . . . . . . . . . . . •  

Steam \lOiler, A. C .  Stucky . . . . . . . . . . . . . .  . 

Steam engine, impulsive, O. A. Aldrich • • • •  
Steam generator, A. Montupet . . . . . . . . . . . . .  776, 530 
Steam generator, P. E. Leroux . . . . . . . . . . . .  776, 923 
Steam generator, multitubulal', E. Duchesne 776, 7�2 
Stereotype plate clamp, C. P. Cottrell . . . .  776,890 
Stereotype shaving machines, ejecting me-

chanism for, A. H. Cruse . . . . . . . . . . . .  , 776, 499 

Stovepipe, H. F. Streb low . . . . . . . . . . . . . . . .  776, 62 6  
Stove, heating, B .  F .  Voorhis . . . . . . . . . . . . .  776' 568 1 
Stovepipe, C. A. Nelson, et a1. • • • • • • • • • • • •  776,673 
Stovepipe and drum radiator, J. H. G reen . .  776, 589 
Strip or band feeding device, H. Ca slor . • •  776, 723 
Subterl'an�an passage lining, A. Fernandez . 777 , 013 
Sucker rod grab, 0, A. Mann . . . . . . . . . . . . . .  776, 749 
Superheater, P. Blanc . . . . . . . . . . . . . . . . . . . . 776, 639 
Supporting frame, J.  Liebau . .  , . . . . . . . . . . .  , 777,037 
Switch, E.  It'. Porter . . . . . . . . . . . . . . . . . . . . .  776.545 
Switeh operating device, W. R. Thurston • •  776, 966 
Table fountain, portable, 8. '1\ Oldl'ioge . . . 7 76-;·1:)30 
Talking machine, H. B . .Mc Nulty . . . . . . . . .  776, 672 
Teeth, matrix holding device for filling, O. M, Beam . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  776,718 
Telegraph instrument, combinational, P. G .  

' 
Barbosa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776,985 

Telegraph key, self closing, McKinsey & 
Nelson . ,  . . . .  , . , . ' , . , " " , . "  . .  , . , . , . , .  776, 536 

Telephone exchange, automatic, F. A. Lund-
quist . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  ' .  776, 524 

Tf'lephone transmitter, G .  W. Talley . . . • • •  776,960 
Tellurian, A. Hosking . . . . . . . . . . . . . . . . . . . .  776,911 
Temperature reg-ulating device, E. H. 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Theater drop curtain tensioning - device, J. 

R. Clancy . .  . ,  . . . . .  . ,  . . . . . . . . . . . . . . . . . .  776,774 
ThernLostrrt for electric circuits, J .  P. Rob-

ertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777 . 041) 
Thread finishing machine, X. Bossart . . . . .  776, 993 
'l'hreshcr, B. W. Salmon . . . . . . . . . . . . . . . . .  776, 619 
�.rhreshilJg machine self feeder, C.  R.  Parlts . 776, 680 
Ticket, transportati0n, P. C. Dockstader . . .  776,778 
Time tletector, watchman 's,  Vogelmann & 

Nanz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Timepiece dial, A. M. Lane . . . . . . . . . . . . .  . 
Tinner 's mandrel, H. Fly nt • . . . . . . . . . . . . . .  
Tire, C .  G. Fawkes . . . . . . . . . . . . . . . . . . . . .  . 

Tire cover, protective, R. "" allwork . . . . .  . 
Tire, pneumatic, C. E. Duryea . . . . . . . . . . .  . 
Til'es for heating, device for holding, S. L. 

Geddes . . . . . . .  , . . , . . , . " . , . , . . , . ' . . , . . 
Tires, puncture plug for pneumatic, F. A. 

Siev�l'lillg' . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tobacco pouch, _ E. G. Lundquist . . . . . . . . . . . 

Tool, combination , A. P. Berggreen . . . . . . .  . 
Track and switch system, W. R. Thurston . 
Train, traction, D. Brennan, Jr. . . . . . . . . .  . 

Transmi tter attachment, 'V. 'V. Dean . . . . .  . 
Trestle, L. O. Claybaugh . .  . , . . . .  . , . . . . . . . 
Trolley guard, G. W. Watson . . . . . . . . . . .  . .  

Trolley ha nger, R .  W. McIlvaine . . . . . . . . .  . 
Trolley operated electric switch, J. J.  Rud-

dic k  , . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Trolley pole, C, H. Spangler • . . • . . . . . . . . . .  

Trolley track, C .  A. Gower . . . . . . . . . . . . . .  . 
Trolley wheel guard for electric wires, J. L. 

776,803 
776,95,4 
776, 8S6 

Sullivan . . . . . . . . . . . . . . . . . . . . . , . . . . .  , . .  777, 049 
Trolley wire clamp and feed wire support, T. A. Furniss . . . . . . . . . . . . . . . . . . . . . . . . 

Truck bolster, car, G. G. }�loyd . . . . . . . • . . .  

Truck bolster, (last, A. Stucki . . . . . . . . . . . .  . 

Trunk, convertible, R. Guenette . . . . . • . . . . . .  

Truss pad, A.  E. Johnson . . . . . . . . . . . . . . . .  . 
Turbine, O. Junggren . . . . . . . . . . . . . . . . . . . .  . 
'l'urbille, steam, E. Wolner . . . . . . . . . . . . . .  . 

Turuine,  steam or aas, W. L. Boddener . .  
'l'ype writing machine, H. A. Carhart . . . . . . 

776.735 776,899 77.6, 813 77(1;738 
776;.ru.4 
776,518 776,770 
777,055 
776, 495 

Type writing machine, cOllvertible electric, 
G. M.  Kitzmiller . . . . . . . . . . . . . . . . . . . . . , .  777,027 

Type wr1 ting machine line spacing mechan-
ism, G ,  M.  Kitzmiller . . . . ' . . . . . . . . . . .  776,851 

Type writing machine paper feed mechan-
ism, G. M. Kitzmiller . , . . .  , . . . . . . . . . . .  776, 852 

Type writing machine ribbon mechanism, 
automatic reversible, G.  �f. Kitzmiller . 776, 850 

Upholstering machine, J.  H. Hagedorn . . . . 777.019 
Valve, J.  W. Fuller . . . . . . . . . . . . . . . . . . . . . . .  776, 901 
Valve and blow·off, safety, A. Goebel . • • . .  776, 834 
Valve gear, explosive engine, C. H. Way . . 77G.708 
Valve seat truing device, H. L. Mitchell . • .  776,61() 
Vehicle brake, electric, J.  N, Mahoney . . . .  776, 526 
Vehicle controlling device, electrically pro-

pelled. 0,  Lasche . . . . . . . . . . . . . . . . . . . . .  777, 034 
Vehicle stopping device, Viola & Erdelyl . . . 776,766 
Vehicles, plow for electrically propelled, R. 

C ,  Parsons, et al . . . . . . . . . . . . . . . . . . . . .  776,682 
Veilings or other tulles, machine for sizing 

and finishing, L. D .  Morand . . . . . . . . . . 776, 532 
Vending machine, coin operated, A.  B. Davis 776,893 
Ventilating system, C. H. Caspar . . . . . . . .  776, 888 
Ventilator. M. h Budd . .  , . . . . . . . . .  , . . . . .  776, 642 
Voting machine, C.  De Croes . . . . . • • • . . • . • •  776,729 

I Voting machine Independent voting appara· 

We make a special price of $1.25 for single yearly subscriptions to 
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Scientific American 
Reference Book 

1 2mo ; 5 1 6  pages ; illustrated ; 6 colored plates. Price $ 1 . 50, postpaid. 

IIIIHE result of the queries of three generations of readers and correspondents IS 
crystallized in this book, which has been in course of preparation for months. 
It IS indispensable to every family and business man. I t  deals with matters of 

Interest to everybody. The book contains 5 0,000 facts, and IS much more complete 
and more exhaustive than anything of the kind which has ever been attempted. 

(j[ The " Scientific American Reference Book " has been compiled after gauging the known wants of thousands. It has been 
revised by eminent statisticians. Information has been drawn from over one ton of Government reports alone. It is a book for 
everyday reference-more useful than an encylopedia, because you will fin� what you want in an instant in a more condensed form. 

One chapter contains everything relating to shipping, including 
118 SCIENTIFIC AllE1UCAN REFERENCE BOOK. the projected Cunarders of 1 906. The section relating to navies 

is .also most complete. Types of vessels are minutely described 
and illustrated. If you want to find the funnels and house flags 
of transatlantic fleets, look at the frontispiece in eight colors. 
If your son wishes to enter Annapolis, consult the " Scientific 
American Reference Book." The armies of the world are ade� 
quately treated. Railroads, both steam and electric, come in for 
a share of attention. If you wish to know how many are 
engaged in various trades in the United States, consult the full 
index and be referred to an elaborate · table of occupations. 
The chapter relating to patents, trademarks and copyrights is a 
thorough one and aims to give inventors proper legal aid. The 
chapter on manufactures deals with most interesting figures, 
admirably presented for reference. The Departments of the 
Government, Post Office, international bureaus, mines and mining, 
farms and foods, all come in for attention. The astronomical 
section . has a valuable star map. The chapter dealing with 
Mechanical Movements contains nearly three hundred illustrations, 
and they are more reliable than those published in any other 

SCIENTIFIC AllERWAN REFERENCE B()(m. 427 ---------.. -----

Copyright, 1904, by Munn & Co. 
'MECHANICAL MOVEMENTS. 

R E D U C E D  FACSI M I L E PAG E 118. book-they are operative. The chemical chapter has valuable R E D U C E D  FACS I M I LE PAG E 427. 

tables of elelJlents and the value of rare metals and other substances. Weights and measures occupy a considerable section 
of the book, and are indispensable for purposes of reference. Sixty years of experience alone have made it possible for the 
publishers of . the Scientific American to present to the purchasers of this book a remarkable aggregation of information. The 
very wide range of topics covered in the . " Scientific American Reference Book " may be inferred by examining the table of 
contents printed below. The first edition of this work is 1 0,000 copies. The readers of the Scientific American are requested 
to send in their orders promptly. Remit $ 1 .50, and the book will be promptly mailed. Send to�day. 

PART I. 

CHAPTER I. 
T H E  PROGRESS O F  DISCOVERY. 

Division into Races. 
Total Population and Area of 

World. 
LanguageS of  the 'Norld. 
Progress of  Discovery, 
The Polar and Antarctic Regions. 
The Great Cities of  the World. 

CHAPTER II.  SH I P P I N G  A N D  YACHTS. 

Summary of Shipping. 
Number and Tonnage of Ves· 

sels. 
Large and Fast Ocean Steamers. 
The Panama Route. 
The Speeds of Ocean Greyhounds. 
The Largest Steamship Owners. 
Provisioning a Liner. 
Steam Turbines and Speed. 
From Cruiser to Racing Ma· 

chine. 
CHAPTER III.  

T H E  NAVIES OF T H E  WORLD. 
Construction and Classification 

of Warships. 
Navies of the World Compared. 
Relative Strength in Materiel. 
Relative Order of Warship 

Strength. 
Regulations of the Naval Acad

emy. 
List o f  Ships of  the U. S.  Navy. 
Submarine Boats. 

P A R T I A L L I S T OF C O N T E N T S  
The Torpedo Boat. 
The Interior of a Battleship. 
Submarine 1Iines. 
Naval Ammunition. 

CHAPTER IV. 
AR M I E S  OF THE WORLD. 

The Army of the U nitcd States. 
United States Military Academy. 
Foreign Armies. 
Sixteen-inch Gun. 

CHAPTER V. RAILROADS O F  T H E  \\1 ORLD. 

Railroads o f  the VV or Id. 
Railroads of the United States. 
Street and Electric Railroads. 
Cape to Cairo Railway. 
Trans-Siberian Railway. 

CHAPTER VI. POPULAT I O N  O F  THE UN I TED STATES. 

Population of Each State. 
Official Census o f  the United 

States by Counties. 
PopUlation of Cities of  25 ,000 

or over. 
Foreign Born Population. 
PopUlation at Work. 
Indians. 
Number of  Pensioners. 
Immigration. 

CHAPTER VII. 
ED U CATION) LI B RARIES" PR I N T I N G  

A N D  PUBLIS H I N G. 

The Value of an Education. 

N umber of Students in Schools 
and Colleges. 

Libraries of the United States. 
Printing and Publishing. 
Libraries of  the World. 

CHAPTER VIII. 

TELEGRAP H S, TELEP H O N ES, SUB· 

M A R I N E  CABLES, \VIRELESS TELEGRAP HY) AND SI GNALI N G. 

Land Lines of the 'World. 
Mileage of  Lines and Wires. 
Morse Code. 
Telegraphic Time Signals; 
Standard Time. 
Variation of Time. 
Submarine Telegraphs. 
Wireless Telegraphy. 
International Code o f  Signals. 
Weather Bureau. 

CHAPTER IX. PATENTS. 

Patents in Relation to Manufac .. 
tures. 

Distinguished Inventors. 
Progress of Inventions. 
General Information Regardln3' 

Patents. 
Abstracts of Decisions. 
Foreign Patents. 
Patent Laws of the United 

States. 
History o f  the American Patent 

System. 
C0!l[:t

i!
s
�t Law of the United 

CHAPTER X. 
MAN UFACTURES. 

Manufacturing i n  the United 
States. 

Merchandise Imported and Ex-
ported. 

Motive JJower Appliances. 
Iron.and Steel. 
Value of  Agricultural Imple

ments. 
Summary o f  Progress. 

CHAPTER XI. 
DEPART M E N T S  OF T H E FEDERAL 

GOVER N M E NT. 

All Departments. 

CHAPTER XII. 
T H E  POST OFFICE. 

Postal Information. 
The Postal Service of  the World. 

CHAPTER XIII. 

INTERNATIONAL I NSTITUTIONS A N D  

B UREAUS. 

The Nobel Prizes. 
The Pollok Prizes. 
Carnegie H Hero " Commission. 
Rhodes Scholarships. 
Carnegie Institution, etc. 

CHAPTER XIV. 
M I N E S  AND MI N I NG. 

Summary o f  the Mineral Pro
duction o f  the United States. 

Mines and '  Quarries. 

PART II. 

CHAPTER I. 
GEO M ETRI CAL CO N STRUCTIO NS. 

Geometrical Figures. 
Geometrical Constructions. 

CHAPTER II. 

MA C H I N E .  ELE1IENTS. 

CHAPTER III. 
ME C H A N I CAL 110VE MENTS. 

With 250 illustrations. 

PART III. 

CHAPTER I. 
CH E )'1: I STRY. 

Table of  Elements. 

�h����m���;i��ales. 
Value of  Rare Elements. 
Radium and Radio-Activity. 
Prices of  French Radium. 

CHAPTER II. 
ASTRO N O M Y .  

Names o f  the Principal Stars. 
Magnitudes and Distances of 

some ,of the Stars. 
Star Map of the Heavens. 

·Refractors of  the vVorld, etc. 

PART IV. 

WEIGl"f?� A N D  MEASURES. 

Gives 36 pages of valuable tables. 
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Hydro%one 
Cures 

Sore Throai 
A Harm.less Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial botHe. Sold by Lead
ing Druggists. Not genuine unless 
label bears my signature : 

llept. U,63 Prince St •• N. Y. 
Write for free booklet on Rational Treat

ment of Disease. 

:tHE fiRST TRULY' SCIENTIfiC rlrE ,OFFERED TO 
THE WORLD 

, GUARANTEE£: :$1000.00 fOR. EVIDENCE: I Of A TONGIIE: BURNT BY' PROPERLY SMOKING A LPE:R.fECT GENUINE ANTI'CANC�., -- \ANY TOBACCO., 

tus, C. De Croes . . . . . . . . . . . . . . . . . . . . . .  7'17,007 
Voting machine recording apparatus, C .  

De Croe" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77G;736 
Vulcanizer, J. K. Williams . . . . . . . . . • • . • • . •  776,979 
Vulcanizer attachment, A. J. White " " "  7,'6,819 
'Vad for multimissile charges, C. La DO\v . .  776,921 
Wad to pifect and control spreading of multi-

missile charges, C .  L a  Dow . . . . . . • . • • . .  777,0il! 
Wafers, etc., with paste, etc., machine for 

spreading, G. S. Baker . . . . . . . . . . . . . . .  776, 485 
Wagon drag, Graber & Kahler . . . . • . . • . . •  776,510 
Wagon, dumping, J. H.  Jack . . . . . . . . . . . . .  776, 594 
Wagon, vender's,  P. Smith . . . . . . . . . . . . . •  776, 623 
Water and gas separator, A. rr. Newman . . •  776,753 
"""ater, apparatus for applying bed and bank 

linings under, E .  �'ichefet . . . . . . . . . . . .  776, 898 
Water closet ventilator attachment, C. · A. 

SUllivan, et al. . . . . . . . . . . . . . . . . . . . . . . .  776,815 
Water elevator, comprpssed ail', G. II. Stout 776,959 
vVater gate operating means, A. J. Collar . •  776, 727 
Water heater, J'. Coyne . . . . . . . . . . . . . . . . . . .  776, 498 
Water motor, \V ilkillS & Weber . . . . . . . . . . .  776,978 
Water, purifying, T.  E.  ]�ulghum . . . . . . . . . •  776, G08 
,"Vater raising apparatus, R. A. \Vilkell . . . .  776 711 
�"'aterway, pleasure. A.  Pusterla . . . . • • • . .  7.'l6:936 
Welding, metal, H.  vVachwitz . . . . . . . . . . . . .  770 706 
,,",'heel and crank fastening, J.  V. Pugh . . .  776

'
935 

\Vindin� i ndicator. A. Sp';!rling . . . . . . . • . .  776:955 
\Vindmlll, Fletcher & Frambach . . . . . . . . . . •  776,781 
Window, Brennenstuhl & Sulk in . . . . . . . . . . .  776,721 
vVindow, C.  Baier . • . . . . . . . . . . . . . . . . . . . . • .  776, 983 
\VindO\v closer, automatic, H. C. Rmith . . . 776,559 
Wire grip, J. M .  Wolfe . . . . . . . . . . . . . . . . . .  776,879 
\Vire, making compound ingots for seamh�ss 

gold plated, W .  A. Low, Jr . . . . . . . . . .  776,859 
'Vire stretcher, clamp, and splic�l', H. 

Raines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire tightener, B. Henry . . . . . . . . . . . • . . . •  
Wiring machine, H .  H .  Hull . . . . . . . . . . • . . .  
\Yoodworking machil1(�, Ii�. A. BrO\Ynell • . . .  "r orkholder, J. C. Scoggins . . • . . . . . . . • • . . •  
Wrench, E. E.  Kettelsen • . . . . . . . . • . . . . . • .  
Wrench, T. O.  Sampson . . . . . . . . . . . . . . . . .  . 
Wrench, E. J. and D. T. 'l'homas • . • • . . . .  
Wrench, Richards & Muggley . . . . . . . . . . • . .  
Wrench, P.  Ii'. D llross . . • . . . • . . . . . . . . . . . . • .  
WrenCh, H.  Jacobsen . . . • . . . . . . . . . . . . . . . . .  

I Yoke strap loop, neck, W. E. L. Froggatt 

DESIGNS. 
Bath tub, W. H. Lloyd . . . . . . . . . . . . . . . . . . .  . 
Chafing dish stands, leg for, G. E. Savage .  G lass vessel, N. Kopp • . . . . • • • • • . • • • • • • . . •  
Lavatory, W. H.  Lloyd . . . . . . . . . . . . . . . . . .  . 
Scale base, lettpr, \V. C. Cod man • • . • • . . . .  
Trimmin2'. A. S. Waitzfelder . . . . . . .. . .  ., • •  

TRADE MARKS. 
Agricultural implements, certain named, Mo� 

776, 937 
776, 512 
716, 592 
776,492 
776,553 
776,598 
776,761 
776, f.;;73 
776, 044 
777,009 
777, 025 
776,5�1 

37,257 
37,254 
37,255 
37.256 
37,253 
37,258 
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MODELS & EX P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BILLAARD. Fox Bldg .. Frank l i n  Sq uare, New York.  

Exper imental & Mode l  Work 
Vir. &: ad7Jice free. Wm. Gardam & So".45-51 Rose S t  .. N .  Y 

PATENT AND WORKI N G  DRA W ING!,;. 
G. M. MA YER, M.E., Monadnock Bl.,  Chicago. II I. 
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THE "DIAMOND" 

BltAXD O F 
NON-FI I,LING 

RIRBO N 
JS THE BEST 

EVER PUT ON A 
lUACHINE. 

The "ELK" Brand is cbeaper and is excelled 
only by the "DIA1UOXD" Brand. Ribbons for 
every machine and purpose. AlJ sizes, weights and 
colors of carbon papers. 'rhin " 0," ·'L:gh t \Veight,"  "Elk" and .. Diamond" are some of the brands. 
Write for sam ple of the ' �Elk" and "Dianlond" 
papers. Clean cut corr espondence is ass'Ured by 
using our products. 

Wlite to-day to Dept. M for literature. 
MILLER-BRY ANT-PIERCE CO. 

AU RO RA. ILL. 

fr[ Benders 
We  make hand power 

benders for form ing eyes from straight swcll: 1% in 
t�ick and . under. Any 
SIze eye 7 Inches outsuie d.iameter and under. 
WALLACE S U PPL � C O .  

line PI,)w C o .  . . . . . . . . . . . • • . • . . . . . • . • •  
Baking powaers, Banner Baking Powder Co. 
Boots and shoes and leather for same 

43, 818 _______ � ___ _ �_� _______ __ _  _ 

9 !  0 Royal I n o .  B I d e  Chicago, · I t l .  

I'I'lifRtE-COOLING CHAMBE1\S • •  � RECEIVES SMOKE fROM 
\ A. DISCHMGES IT Ir;10 

� ,c .. DIFFUSED THRatiGl'fHOlES 1 .:1 . . 3. �,-SMOKE <;OOI..ED �Y AIR. HOLE _1' 
'BOOKLET FROM AN'LD!\\I(;g�J 

lea ther, Rice & Hutchins . . . . . . . . . . . .  : 
Boots, shoes, and slippers and leather fOl" 

the same, leather, Clark-Hutchinson Co. 
Brushes, Geo. R. Gibson Co. . . . . . . . . . . . . .  . 
Cigars, Carrera s Limited . . . . . . . . . . . . . . . • .  
Cigars, Frank H .  Jfleer & Co. . . . . . . . . . . . .  . 

43, 824 r Models and Experimental Work. Inventions 
and Models designed and perfected " Years Of succeSs. 

43,797 Modern shop. M. P. Schell. 507 Mission St., San lj'ra ncis('o 
43 796 - How to use Portland C

e

mEint, '50c. ; P' r _ 

43
' 
816 Dement Boo ks. land Cement Sidewalk Conskue1.ioll, fiLe. 

43:810 Cement and Engi neering N ews, 164 La Salle St., Chicago 

43,826 . - .  
Cloth having a polished finish, J'. Milloy & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  I Corsets, 'Yeingart.:>n Bros. . . . . . . . . . . . • . . . .  

Competitive tests have es- Cream, massage, P. C. IUman . . . . . . . . . . . •  

tablished the superiority of Fertilizers, chemical, Bonora Chemical C o .  
the Olds in point of economy lnour, wheat, Dodwell & Co. . . . . . . . . . . . . . . 

over any other engine. Gloves, J. Kantonvitz . . . . . . . . . . . . . . . . . . .  . 

Stationary Engines, 2 to 100 h. V. Hair pins, S .  H .  Goldberg . . . . . . . . . . . . . . . .  . 

Portable Engines. S to is h. ll· i��;�� ��i�: �I
a
a�!�'�!ll 

& H���: N�
'
ii

' C�:3, :��: Our new catalog should be in the hands of every power user. [ I \Vrite to-day for a copy. ...iniment, A. S. Core . . . . . . . . . . . . . . . . . . . .  . 

OLDS GASOLINE ENGINE WORKS Pain t and varllish remover, Adams & EI-
��

21
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- Porter, Aktiebolaget D. Carnegie & Co . . . .  . 

KLIP
KLIP J ISc At your 

• dealeloB' 
or by mail. 

T h e  m o s t  perfect a n d  compa:ct pocket m a n I cure ever invented. T r  i m s, files., cleans perfect-ly.  S i m p le, strong and d urable. 

Did it ever occur to you that perhaps you 
walked miles j ust going around your home, 
shop or office? Perhaps you'd like to know. If 
s o ,  get a Pedometer. A Pedometer is an in� 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from ten to fifteen dol lars. It 
is not a toy. but an accurate and valuable 
recorder of distances. 

YOU CAN G ET 
A FRE E '  P E D O M E T E R  . •  

by sendiug us $1.00 for a year's subscription to MODERN 
MACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in the rna. 
chinery world (and if you would keep abreast of the times you 
must read MODERN MACHINERY), interestingly written, well 
illustrated. Sample Copy, tOc; $1.00 per lear-and a Pcdometerp FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
813 Security Building, CHICAGO. ILLINOIS. 

� 

- - -
50 Years· 

Experience 

. PATENTS 
Trade Marks. 

� , " Designs, 
Copyrights, Etc. 

Anyone sending a sketch and de�crintion may 
quickly ascertain our nninion free whether an 
invention is  probably pat entable. Communica� 

���I£Sf���?tlO{dOe�������� f�:�g��r�����:�;��
s 

HubLer balls, Lambertville Rubber Co. . . .  . 
Seines, C. & 'V. McClean . . . . . . . . . . . . . . .  . 
Shells, ammunition, Robin Hood Powder Co. 
Shirt waists, ladie s ' ,  Friedman, Rosen & 

IIalperin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soap, laundry, N. K. li'airballk Company . .  
�tarc!l, laundry, Reckitt & Sons • •  43,821 , 
Sugar, syrup, and molasses, Goyer Alliance 

Refini!1g Co. . . . . . . . . . . . . •  � • • . . . . • • . • . •  I Tea, Blne Ribbon Tpa Co . . . . . . • . . • . . • . • . . . • I l'obaceo, chewing, Gilbert, Son & Co . • • • • • • I LABELS. 
"Burnt and Painted Work, " for leather hides 

for making pillows and banners, T. D. 
Tarrant & Co. . . . . . . . . . . . . . . . . . . . . . . . .  . 

" ' Creme de Milk Chocolate, " for chocolate, 
Hunkel Brothers . . . . . . . . . . . . . . . . . . . .  . 

"Dixie, " for bleached cotton, J. M. Robin-
son, Norton & Co . . . . . . . . . . . . . . . . . . . .  . 

"Duran t ' s  Yellow Gall Cure , "  for medicine, 
H.  B .  Durant . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Fruit Brandy , " for fruit brandy, Popel & 
Giller . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  . 

"Genuine Insed PO\vder, " for insect pow-
der, "r . .i\filler . . . . . . . . . . . . . . . . . . . . . .  . 

" Gold Medal" for whisky, Green Mountain 
Distillery Co. . . . . . . . . . . . . . . . . . . . . . . .  . .  

" Limonons Chloridum, "  for medicine, C. A. 
Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"l\IaltollP, " for medical compound, J. Jacob-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  

"Mother ' s  Mush , " for mush, O .  Schellert . .  � 
"Novplty · Bags, " for hand bags, T. D. Tar-

rant & Co . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 
"Old Si 'Vhiskey , "  for whisky, J. H. Duker & Bro. Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HOur First, " for bleached cotton, J. M. Rob

inson, Norton & Co. . . . . . . . . . . . . . • . . . .  
"Our Own , "  for bleached cotton, J. M. Rob-

inson, Norton & Co. . . . . . . . . . . . . . . . . . . . 
"Poppies, " for bleached cotton goods, Tay� 

lor, \Vendell & Co. . . . . . . . . . . . . . . . . . . . 
"Purity. Extl'aets Vanilla Compound, " for 

vanIlla extract, C.  J. Black . . . . • • . . . .  
" Red Cross, " for m a ttresses, Southern 

Spring Bed Co . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Saranna, " for Chili sauce, S. M. Huber . .  
"The Shepard Singmore Music Card " for 

music cards, A. A. Shepard . . . .  : . . . . .  . 
"The Shepard Singmore Music Dominoes, " 

for music dominoes, A. , A. Shepard . . . .  
"Toko Bathing Tablets for a Toko Bath " 

for bathing tablpts, A. A. Generaux ' . .  
"Turkish Root Tooth Powder, " for tooth 

powder, S. Isaacs . . . . . . . . . . . . . . . . . . . .  . 
"Utrolene , "  for medicine, C. A. Chapman .  I "Winner, " for bleached cotton, J .  M .  Rob-

inson, Norton & Co. • • • • • • • • • • • • • • • • • •  

I PRINTS. 
" Nabisco Sugar Wafers:," for sugar wafers, 

I National Biscuit Co . . . . . . . . . . . . . . . . . .  . 
"The Sun Typewrite�' Girl, "  for type writ

ers, Sun TypeWrIter Co. . . . . . . . . . . • . . •  I � 'You ' d  like my hand, wouldn't you i'''  for 

b;.ar';t�o. 
ca

.
r�.

3: . .  ��.i��� . .  ������ . •  ���:��: 

43. 800 I 
43, 802 
4:J, �iJ.Y 
43, 812 
43, 825 
43, 803 
43,804 
43, 799 
43,814 
43,820 

43,811 

43,819 
43,808 
43,81 5 
43,817 
43, 813 

43, 801 
43, 806 
43,822 

43, 823 
43, 801 
43,809 

11,664 
11,659 
1 1 , 666 

1 1 , 651 

1 1 , 656 

] 1 . 653 

11,654 

11,650 

11,648 
1 1 , 660 

1 1 , 665 

1 1 , 655 

11, 667 

11,668 
11,670 

1 1 , 651 

11,671 
11, 658 

1 1 , 661 

1 1 , 662 

1 1 , 663 

1 1 , 652 
1 1 , 649 

11.669 

1,153 
1,154 

1,155 
Patents taKen throllg'h M UNN & Co. receive 

Specia.l Notice, without charge, in the 

Scienti fic American 
A handsomely Illustrated weekly. Largest cir
culation of any scientific journal. Terms. $3 a year ; four months. $1. Sold by all newsdealers 

A printed copy of the spedfication and drawing 

of any patent in the toregoinl! lid, or any patent 

in print issued since 1 863, will be furnlshod from 

this office for 10 cents1 provided the name and 
Dumber of the natent desired and the date be 

I'iven. Address Munn & Co., 361 Broadway, New 
York. 

MUNN & CO.3S t Broadway, New York 
Branch Offioo 625 F St. Washington, 1>. C. 

Canadian patents may now be obtained by the In
ventors for anv of the inventions named tn the for� 
going list. 'For terms and further partlcnla ... 
• ddreB8 Munn '" Co. , 361 Broadway. New York. 

NOVELTIES 8: PATENTED AR'tICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, CLE:VE LAND, O. 

Are��� lUb"���ci'gk!�t ���m�� Model or Experimenta 

WHAT WE DO-H OW WE DO IT 
win b e  sent t o  you on request. 

KNICKERBOCKER MAClIINE WOUKS, Inc., 8�10�12 Jones Street. New York. 

WELL DR I L L I  N G I'Wgt?l�ilF.'i�: 
. For W ater, O il , Gas, C oa!, E,tc. LOOMIS DRILL CO., TIFFI", Ohl .. 

NOTI ON PICTU R E  MAC H I N ES A N D  FI LMS 
Profitable Business-Small Outlay 

Catalogue Free-It Explains Fully "1'�""'fI:""I['''il'' Lanterns Wanted :�dE��J: .. :':�d lL.1U !] HAR BACH & CO. 8 0 9  F i l bert St. Phi l a .Pa. 

m �!fo(�k��!IOg������!�l�: 
250. Parlor Tricks Catalogue, free. I 

MARTINKA."& CO., Mirs .. 4�3 Sixth Ave., New York. 

Full Cour�c of' Im�truetionM In Printing Fr'ee 
Over 50,000 �Jodel Printing Presses Sold. Prints from a 

�Ri6TIC���1��;N'i}i�S·Mi�;�I��: A 
��ih��t lI;!U� 

�
t V\'orld's Fairs. Established DO years. Send stamp for 

Illustrated catalogue 212  at Ollce. Prices $5.UO to $150.00. 
Every Press Guaranteed. MODEL l'RINTING 
PRESS CO., 104-6 North 10th St., Philadelphia, Pa. 

ELECTRIC MOTOR &:.$2 COU NTER SHAFTING 
The most practical, use
ful, instructive electri-
cal appliance made. Size ·· 11M x4x7U inches. Works perfe�tly outfit complete, ready for use' :i!2.00. Send for cata� 

logue No. 6 full of ' 
electrical goods. J. Andrae It Sons Co., 474 West Water St. , Milwaukee, Wisconsin. 

MASON'S NEW PAT. W H I P  H O I ST MAKE YOU R OWN GAS E N G I N E  
for .Outri�ger hoists. Faster than .. Eleva;tors, and hoists The FTanklin Gas Engine is an ideal motor for )radicar�se, having direct from teams. Saves �andhng at1ess expense. one half horse power. CompJet � set ot castings lor amateurs to ma-

M
an

fd. by 
}:�O�i�!:Je�'X: I��-t��l1.& (�O 

• •  Inc. $����,
a
��hfrn�o;if;!�:[�:�e;�i�:i��.;�.n��;lf��'i1\������rb�k�!�'J-��'9 

-------.. --.--------. PARSELL &; WEED, 129.1&1 W. 31st St .• New York 
Am returning to England to reside as sales agent \. 

for American Company" and de!'.ire the Agency for 
other . l\1anufacturers, to introduce new patents into 
Great Britian. �� Squabs Pay " Beat 

"" . . . Hens 
Jr..,. I EaSier,. need attention onlY part 01 

time, bring big prices. Raised in one ALF. RODD, 1800 Hickory, St. Louis 

Use 

A M O N EY M A K E R  
Hollow Concrete BuildilljZ Block •. 
Best, . Fastest, Simplest, Cheapest Machine. 

PETT YJ OHN BROS. 
1315 N. 1st Strebt. Terre Haute, Ind, 

TYPEWRITER�M},,'Ki5 AU the Standard machines SOLD or RENTED ANY, WHERE at HALF l\IANUFACTURERS' PRICES. Shipped with privilege of examination. Send for Cat, 
Typewriter E m p o r i u m .  203 L.S.neSt., Chicago 

� \ ¥!��t:rs, ��tr��e��vesi�� fgr
uI���� 

BO O K LET and l earn this immensely 
rich home industry. 

PLYMOUTH ROCK SQUAB Co., 2

89 Atlantic Ave. , Boston, l\Iass. 

MOTOR CYCLES �- ' ''1'' • & CA STINGS Cor 
B I C Y C L E ,  A U T O ,  

? M A R I N E  STATI O NARY 
• 1Ji to 10 H. P. 

'" _ Send stamp for catalog 
� I S2r:E��n�t.�t�:, �2· 

The Oliver Speed Lathe 
and find your work as true as the device Itself. Power, 

tj Precision, Perfect Lining of Centers. Has Hollow Spindle 

�n�;ro;;:;;
es
OLIVER BENCH S H EAR 

and find a gearlng that works blamelesslv . works securely. 

� All power, no friction. Has a rod-cutting device for bars. 
��d�"' Prices hand in hand with our handy tools. Catalogue Free. 

"""' . ..... THE W. W. OLIVE R MFG. CO. .. 1482 Niagara Street, Buffalo, N. Y. 

BATES A u t n m a t i c  H a n d  
Numbering Machines 

INDISPENSABLE TO ALL 

AND PROFESSIONAL 
BUSINESS 
MEN 

WILL DO GOOD WORK FOR A LIFETIME 

.rend for Catalogue 26 
BATES MANUFACTURING CO., 83 Chambers Street, NEW YOR,K 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Weigh 2 oz. Any store SOC 
and $1 .00 postpaid for choicest patterns. 

THE (J. A. EDGARTON MFG. CO., Box 810. Shlrlo;v. H ... 



The Orient Surrey I 

Speed about twenty miles per hour:'· Wfll climb all or
.. mary grades. 

Write for catalogue 
WA LT H A M  M A N U FA C T U R I N G  C O. 

Walthaln. Mass. 

Model N 28 H. P .  Eatrlace Toaoelu 
Winner of the Grand Prize, World's  
Fair, St .  Lonis .  $3500 f .o.b,factory. Send for catalogue J. 

Packard M otor Car Co. 
lIIember .l. L. A .  M.  DETROIT, JlIOR. New York Branch, 1540 BroadwB1 

CHARTE R  
GAS and GASOLINE 

For All Work. 
Stationaries. Portables, HOlSters. Pump. 
ers. Sawing & Boat Outfits. Send jor Oatalogue aoo Testimonial. 

State Yonr Power Needs. 
CHARTER GAS E N G I N E  CO . •  Box 1 4 8 .  ST ERL I NG . ILL. 

W h at l s  D aus ' T i p - '"('o p ,?  

8cal� � All v

. 

arieties at IOWeS[. prlces. Best .llaUroad 
Track and Wag-on or Stock Scale, made. 
Also 1000 useful artlcles. including Safe8. 
SeWing Machines, Bieyctes9 Tools. etc. �ave 

Money. Lists Free. CHICAGO SCALE CO •. Chicago. II I. 

H O R O L O O I C A L  D E PARTM E NT 
BRA D LEY P O L Y 'l' E C HNIC INSTIT UTE 

Formerly Parsons Horological Institute 
l'EORIA. ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL i n  A M ERICA 

�':\'f:;��I:k
t
�O::�Pt�:s�

el
¥';I�� 

reasonable. Board and rooms near 
school at moderate rates. 

Send for Caialog of Information. 

CRUDE  ASB ESTOS 
D I R E CT F R O M  M I N E S  

P R E PA R E D  R.  H .  M A RTI N ,  
ASBESTOS F I B R E  OFFICE,  ST. PAU L B U I L D I N G  
l o r  Manulacll.rers u s e  220 B 'way .  N ew York . 

1.=.'�S�te!r:eoPli1cona and Moving Picture Ma.chin .... l'ublic I;;xhibUions PAY BlG. 11II"' •• l smallc&Pitalrequired. Views and Films 
�:;rcai�fte�� :g�ii:me C:::�C:���i.ee. 

McAllister. 49 � .. c:.t�����:...J.. 
£<:LECTRONS AND THE ELECTRONIC 
l'heory are discussed by STR OLIVER LODGE in SelEN· 
rIFle AMERICAN SUPPLE�rENTS 1428. 1429. 1 430, 1431.  1432. 1433. 1434. Price 10 cents each. by 
mail. Munn & Company, 361 Broadway, New York City, 
Bnd a1J newsdealers. 

UNIVERSITY 
SHOE 

( Trade-Mark. ) Heavles� oily grai n I eather-tan col
ored. Watertigh t construction . .  Com
fortahle and nearly indestructible. 
Bend fo� pamphlet. J. P. TWADDELL, IIlIO.IIU. Market Bt., Philadelphia 

J ESSO P'S S T E E LTHB\yr 
F O R  TOO L S, S AW S  E TC. 

VV'!! J E S SOP /;. S O N S  t.: �  91 JOHN ST. NEVI" YORK 

Scientific American 

1 854- 1 904 

WALTHAM WATCH ES 
ALWAYS fAITHfUL. 

Ask your jeweler for a WALTHAM WATCH. He will supply it, 
no matter if he happens to have personal prejudices in favor of some 
other. Insist upon having a WALTHAM. There are other American 
'Watches, and other American watch companies, but none of them can 
make WALTHAM WATCHES. 

The American Waltham Watch Company was the first 
American Company to make watches (half a century ago), and the first 
at the present time in the volume and quality of its product. W AIr 
THAM WATCHES are all good and durable timekeepers-some of 
them are better suited for one class of service, some for another. We 
particularly recommend the movement engraved with our trade-mark 
.. Riverside," as combining high quality and medium price. 

All Waltham Watches Are Guaranteed. 

I C  The Perfected American Watch, " an illustrated book oj interesting 

information about ZlJatches, jree upon request. 

AMERICAN WAL THAM WA TCH COMPANY 

WAL THAM, MASS. 

ESPECIALLY SEI,ECTED FOil 

MA GIC LA N TERNS 
Also 200 of,her slides from 'l'IS8ot'S Lire of Ohrist. 

Just the thing for holiday entertainmt:nts. Send for description. 
WILLIAM H. RAU. 1322 Chestnut St., Philadelphia, Pa. 

" TaB caIistmas StOIg " 

til 
2 
o 
2 
til 
til 
;g � 

Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material ; practical. 
So simple no electrician required. Light A ll the Time. 
as storage battery included. Gas, Gasoline or Steam 
engjnes used give .plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

EL.ECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 

M A C H I N I S T S  L U M B E R rl E N  R A I L R O A D E R S T E LE O R A P H B R S  

A &ataloiuc for Sinilc Men 
FREE T O  A N Y  

ADDRESS 
S O M E T H I N C  N EW 

S I N C L E  M E N  R EA D  
A new catalogue containing everything you 

can p08sibly need if you are not a family· man. 
Almost 700 pages devoted to illustrating. des .. 
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logue and buyer's guide No. 'l3-the catalogue we 
advertise so extensively for home owners-and 
omitted everytbing of no interest tu sin�le Joen. Tbe revised book which we call the Men's Abridg .. 
ed Edition. contains everything for men. Almost 700 pages of reliahle. 10w-pricM merchandise. No 
�o�t�irthfl�11��t?';��;t�gui
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goods, camping outfits. harness. photo g-oods, 
electrical suppJies, telephones, band instruments, 
mUSical goods, books, watches, and jewelry for 
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brellas. etc.-about 60,000 different articles in all. 
�he Men�s. �YrtP!�n�e�� :It'l?S�� �'k�r!;,.���s?�fI �{;���h��1li�

d
��'��':,���e'i-'; Abrl.dgeFd Ed I t lon Single man in this cour.try to have a copy of the Men's Abridged Edition. IS ree It will pay you to keep a copy for reference. We have everything you 

use ; the
�

rices are so much lower than those you are accustomed to 
l

aYin�, that you will be sur-
�!���he �:��8 blbr���d
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will send It the moment your request Is received. 

MONTGOMERY WARD & CO., 
Michigan Ave., Madison and Washington Streets, CHICAGO. 

R � N C H E R S  M I N E R S  B L A C K S rl l T H S  M A SO NS L I V E R V rl S N  

Skeleton Watch 
Are you i n  doubt about a Christmas 
present for that boy of yours ? Buy 
our Skeleton Watch. He can look 
through it and see how Time is made. 
It is a Guaranteed Watch. � $ $ 

FOR SALE BY ALL JEWELERS 

T H E  N E W  E N G L A N D  W A T C H C O M P A N Y  
OFFICES 

37 &: 39 rlaldea Laae. N. V. City. 1 3 1 ·137 Wabasb �ve •• CblQlJO. I 
5pred!;el. Bid, • • Sao Fraad8l:q 

DECEMBER 1 7, 1904. 

Ease of Control 
No other automobile is so easy to 

manage as a Cadillac. Simple mech
anism, powerful brake, reliable, noise
less speed gear, and accurate steering 
apparatus make the Cadillac an easily 
controlled car at all times, and under 
all conditions. 

Cadillacs cost $750 to $900. You may 
pay more for others not so efficient. 

Write for booklet N which tells all about 
�:e����h:r�dtIfe�:a;��

r
:�n °!n8t�fe1. 

CADILLAC AUTOMOBILE CO. ,  Detroit. M ich • .  
'" Hember AssociatioQ of Lioensed Automobile Manufacturers. 

SPECIAL CHRISTMAS 

OFFHR 

Laughl in 
FOUNTAIN PEN 

Ouaranteed Finest Orade 14k. 
SOLID GOLD PEN 

Sent on .IIpproval 
To responsible people 

§�,$1:2� address 
(By Registerea mail 8 cents extra) 
Holder is made of finest qual
ity hard rubber� in four simple 
parts. fitted with very high
est grade, large size 14k. gold 
pen, any flexibility desired 
- ink feeding device perfect. 

You may try the pen a week ; if you do not find it as repre
sented, a better value than you call secure for three times 
the price in any other make. 
if not entirely satisfactory in 
every respect, retur n it. and 
we will lSend you $1. 10 for 
it, the extra 10 cents be; 
ing for y o u r  trouble in 
writing us and to show 
our confidence i n  t h e  
Laugh lin Pen - (Not one 
custo me r  in 5,000 has asked 
for his money back. )  

Either style - Richly Gold 
Mounted, including a hand. some extra fine leather case 
for presen tation p u r p o s e s. $1 50 extra. 

G RAN D S P E C I A L  O FFER For a n  in vestment oj $2.50 we scoo you a l!'ountain Pen outfit 
mc!uding richll} gold m o u n t e d  
i o u n t a i·n pen and extra fine 
leather case, t.hat you cannot du· 
plicate elsewhere ror $1O.00-and 
retund you}" money if you are not 
enthusiastic 1V'ith your pwrchase. 

Lay this .. Scientific A mericao " down aod write DOW 
Sajety Pocket Pen HoWer sent free of charge with e"ch pen. 
Address LAUGH L I N  M FC .  CO. 
770 (jrlswold St • •  Detroit. Mich. 

. .  ON T H E  L EV E L " 
w:;kui:

e
�l:� �� i�:;:;

t 
t�l�

st
"'�';h��h

e �\'{��; 
Pocket Level. Size of a silver dollar, %-in. , . nickeled. Sample for twellty-

�Caliper catalog free. 
COt.UMBA, P A'I U. S. A. 

GAS ENGINE DETAILt3.-·A VALUA-
ble and fully illustrated article on this subject is con
tained in SUPPL"F.MENT No. 1 292. Price 10 cents. ]'or 
Bale by Munn & Co. and all newsdealers. 

FI R E  �:;:Yp�!��:rs S T O P  ��!�lfo:�no§::e��cI�:�l 
Temple Clasps " stay put " so they wonOt faJJ 

o
�J'

e
�i��B

e
�67 ��ll t�g.;;;�re:. 

ar
�e��tie8. too. 

Our book, U Eye�Logic," tells all about them and 
it's �'REE. 

BIlIGGS OPT I CAl, tJO. 844 C. Triangle BuHdlng RocheMter. N. Y. 



ROPS 
SILVER 

MOUNTED 
No. 985 sw. Polisbed 

Linen H ose, ext ra se� lccted Genuine 11 0 r s e 
Hide, S t e r l i n g  Silver 
Trimmings, $5.00. 

No. 755 8W. w i th 
Fancy Silver P l a t e d  'l'rimmings, $ 3.50. 

Otherstylestropsat50c, � '15c, $1 , $ 1 .50, £2 and $2.[;0. 
y ��

n
r
t J'e�fe�P�a\��� supply. 

Torrey's Oil-Edge 
Dressing will k e c p 
any strop soft and 
�;�1�;'�; ()�r

:;'�d�
�
d g� receipt of price. 

Catalogue of T o r. 
rey Strops, contain_ 
ingvaluaLJle informa.
tion for those who 
shave, sent free. 

1. R. TORREY & co. P.O. Dox S4, Worcester, Mass. 

The Underwood Typewriter (0. 
received the 

GRAND PRIZE 
The highest possible award , 
by the unanimous vote of  
the International Jury at 

S1. LOUIS WORLD'S FAIR 
The other awards, gold,  silver and 
bronze medals, are second, third 
and fourth prizes respectively, 
and all are inferior to the GR.AND 
PR.IZE awarded the 

U N D E RWOO D  
UNDERWOOD TYPEWRITER CO. 

241 Broadway, New York 

MUSIC LOVERS 

Will find the g-reatest value ever given in music collec
tions . Full folio size. BeCluti fll l l y  printed on extra 
quality paper and well bound. Worth $ 5 . 0 0  as sheet 
music. Any one of the fol l owing sent anyv.'here on re
ceipt of 50�. in Unite,l States stam ps. 
Dance V/altzes for the Pia�o. 64 pages. 
Easy Four-Hand Pieces (2d and 3d grD.(1es) . 62 pages. 
Easy Pieces in Easy Keys. ( Two Vol u _'Jes.) 56 pages. 
Easy Salon Music for the Piano. 64- pag-es. 
Favorite Duets for Violin and Piano. 60 pages. 
Forty Very Easy Piano Pieces. 64 pages. 
Four-Hand Recreations (Rd grade).  62 pages. 
Marches and Two-Steps for the Piano. 62 pages. 
Very Easy Piano Duets O st and 2cl grades}. 60 pages. 
Selected Duets for Cornet and Piano. 62 pages. 

A Delightful Christmas Present for any Musical Friend 
THE MUSICIAN 

$1.50 a year ; 15 cents a copy. Contains music in one 
year that ·would cost at least $25.00. 

I) 
The Musicians Library 
"which when completed will contain 
all the masterpieces of song and 

-. ]�[ .. piano nlusic, edited by living authori
ties on the subject, each volume con
taining a biograpl1ical and critical 
introduction and the best obtainable 
portrait of the composer. \Vrite for 
descriptive hooklet free on request. 

Price, per volume, in paper, $1.50 ; in cloth, $2.50 ; 20 
volumes issued and sold separately j postpaid. 

OLIVER DITSON OOMPANY, - BOSTON C. I-I. Ditson & Co., New York J. E. Ditson & Co., Phila. 
Order of your home dealer or allY of the above houses. 

Also Headquarters for Musical Instruments 
of every description 

• �p=========� 

A FINE 
OHRISTMAS 

G IFT 

S T I R R I N C  

A FINE 
G IFT AT ANY 

T I M E  

P I C T U R E S 
By CHARLES M. R.USSELL 

(l'be Famous Cowboy Artist) 

Will be given free to every purchaler of the new book 

H OPE HATHAWAY 

" Hope Hathaway " 
is another strong 
vvestern story of 
Montana ranch life 
by the author of 
" Marjie of the Lower 
Ranch!' 

BY FRANCES PARKER 

Send at once and secure these eight pic
tures of Western Life. Exact size and 
true reproductions of originals, each bear
ing the artist · s  signature, and all ready 
for framing. 

At all boohsellers' or sent 
postpaid by the publishers. 

Price $1.50 

These " Hope 

pictures Hathaway " 

are for sale is 

at all beautifully 

Art Stores , bound and 

Price, fully 

$8 per set illustrated 

Send at once for 
" Hope Hathaway " 

and receive these 
eight S t u n n i n g  
Pictures. 

Sent postpaid by the publishers for $ 1 . 50, Express, Post Office ,order or Stamps. 

C. M .  C LA R K  P U B L I S H  I N C  C O M PANY, I ncorporated 
2 1  1 T re m o n t  Street, Bosto n ,  M ass. 

? ? ? • • • 

What Do You Want To Buy ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties. Special T ooIs, Machinery, Equipments, New Patent LABOR SAVING DEVICES • 

MUNN &. CO. ,  Publlshers of the SCIENTIFIC AMERICAN. 3 6 1  BROA DWAY, NEW YORK. 

M E T R'O P O L I T A N  
M A G A Z I N E 

S�ecial Holiday Otter 
The following special offer is for those who wish to send a 
gift to a friend Rnd at the same time receive free four holiday 
gifts for thems: , ves : 

CUT OUT THIS COUPON 

CH RISTMAS PRESENT COUPON 
To any one sending us immedia tely $1. 80 (and this 

coupon) we will send free of other cost-
GIFT I-A superb portfolio, stamped in gilt, and containing photo

studies of beautIful women, models and players. 
GIF T 2-A fac-simile water-color, ready for framing, sbowing 

tbe sky:scrapers of New York as seen at twiligbt-an exquisite 
work of art. 

GIFl 3- An art booklet, in brown covers, stamped in gold and 
containing sixteen full·page portraits of well·known so�iety 
beauties printed on plate paper. 

GIF T 4- Copies of tbe November and December (Cbristmas) 
issues of 1116 Metropolitan, inclnding all tbe color insert illus
trations. 

'! Tbese four gifts can be sent to tbe remitter of tbe $1.80. 
Y 'l'be two gifts below can be sent to the remitter's frI end. 

\[ If you prefer we will send ALL SlX direct to yon. 
GIFT 5-A full year's subscription to The Metropolitan, com

men cing with tbe Jannary, 1905, number. 
GIFT (l,-A beautifuf subSCription c�rtificate to be sent to the re-

cipient of the magazine and bearmg the name of the sender. 

R.educed half.tone reproduction of 
one of the heads in the portfolio 

ALL of the above for the price of the magazine !,lone-$1 - 80. 
Have Th, Mefrnpolilan sent for a vear to your friend. together 

witb the illuminated subscription c< rtifi cate , and have the " Port
folio of Beauty , "  tbe book Of American Society Types, tbe fac
sim ile  water- color and the November and December Issues of the 
magazine all sellt to your own address This offer is good only 
for one month from date. Send at once to avoid delay in re
ceiving January " Holiday Issue." Mention this paper and send 
US this coupon. S. A. 

THE METROPOLITAN MAGAZINE 3 West 29th Street 
New Yorh 



H I consider i t  in every resp e c t  th e BB S T  Bn cyclop edia p u blisll ed. "--
P. N .  JOH NSTON, Reference Librarian, New York Publ i c  Library. I 

.< 
H I am truly deligh ted �vi th th e ton e and arrangem en t of this s tric tly 

American p U blica tion . "-B. J. CIGRAND, Director Chicago Publ ic  Library. 

The Encyclopedia Americana was 

given the highest award. the G RAND PRIZE at the Louisiana Pu rchase I Exh i  bit ion , St . L ou j < , 1 904 
ON THE FO LLOWING TEN CLAIMS OF M ERIT: 

I . -It is the only work that has ever been pre
pared with the distinct idea of making a thoroughly 
American work , giving to American History , Indus
try, Geography, B iography, etc . ,  that ad equate 
treatment which the growth of this country demands. 

2 . -The A;lIERICANA has original and practical 

features which stamp it as a superior work and the 
greatest of its class, intellectually and practically. 

3 . -The sp irit of the A M ERICANA d ifferentiates it 
from all other encycloped ias . A l l  subj ects and par
ties have been treated with absolute fairness and 
impartiality , resulting in a broader, more candid 
and comprehensive treatment of rel igious ,  scientific 
and historical matters . 

4 . -The A M ERI CANA 'S leading articles are signed 
with the authors '  n ames and official design ations ,  
thus making i t a ZlJork 0.1 authority. 

5 . -The best scholarship and the leading au

thorities of the United States , Canada and South 
America h ave been secured to write the special arti
cles , thus making the AMERICANA truly American 
and representative. 

Editor of Scientific American. 
Editor of Encyclopedia Americana. 

6 . --The A M E R ICANA is the latest encyclopedia 

publ ished ,  and is therefore the best because thor
oughly up to date. 

7 · -The AMERICAXA is entirely new from cOlJer to 

cover and is  not a revision o f  an old work . 

S . -Though uni versal in scope , the AMER ICANA is 
especial l y  prepared to meet the needs of the Ameri 
can people,  and while scholady and scientific it is  
untechnical i n  style. 

9 · -The maps and il lustrations , especially pre
pared for the AMERICANA, are without an equal in 

any similar work . 

r o . -The AMER ICANA shows superior discrimina
tion i n the relative a moun t  of space devoted to the 

vario11s s11bj ccts . Bei ng the l atest work published , 
it has profited by th e blun ders and errors of judg
ment of i t s  predecessors , and the treatment of the 
subj ects i n  the differen t  departments is consequently 
lUore even and consistent. 

TEACH ERS, EDUCATORS AND LI BRARIANS 
WILL FIND THE 

Encyclopedia Americana 
(Published under the editorial supervision 01 the Scientific American) 

The Most Modern, Complete, and Practical 

Reference Work in the English Lan guage 

Our belief that the time had come when the American people demanded an American Encyclopedia, made by American scholars 
and specialists, and from the American point of view, has been more than j ustified. The orders received in advance of publication 
aggregate 

N EARLY TWO M I LLION DOLLARS 
AN A DVANCE SALE NEVER BEFORE EQUALED IN THE HI STORY OF PUBLISHING 

More than a thousand American experts) each an authority upon his subject, have contributed the results of their ripest 
scholarship, study and experiment to this great work. Prepared u n der the editorial supervision of the Scientific American, FRED
ERICK CON V ERSE B EACH Editor-in-chief, assisted by the l argest corps of distinguished editors, specialists and experts ever 
engaged upon a similar work, our readers may be assured that it represe nts the highest type of modern scholarship, the latest results 
d modern scientific investigation. . 

THE WORK-It is more than an Encyclopedia-it is au AMERICANA. The departments of American History, American 
Biography, American Li terature, and such fields in applied ph ilosophy and science as Government,  I nd ustries, Finance and the like, 
which we can claim as essential l y  American, are treated more clearly and comprehensively than in any other work. Its 65,000 
subj ects, if written in the h eavi wordy English style, might easil y  have been extended to 50 volumes ; but the American system of 
condensation has enabled us to cover the entire field of TWENTIETH CENTURY KNOWLEDGE IN SIXTEEN ROYAL OCTAVO VOLUMES. 

In its mechanical detai ls ,  paper, l inding, maps, plates and illustrations, it is superior to any w ork of its kind in existence. 

S P ECIAL P R I C E  
1'H E  PLAN OF S ALE vv h ch we II 'lve ad opted has been devised for the  p nrpose (1f giving- those who order i n  advance of 

publication the benefit of th e lowest wholesale price. We thus enable the intelligent and prompt p nrchaser t�)  assist i n  making the 
first distribution of the A M ERICA N A  a S1lccess, and w e  compensate him by giving a great reduction i :l price i ll return for this 
co-operation and assistance. 

Let us tell yon more about th i s  great work and o ur  n e w  allel llovel plan of sale. A postal carel addressed to 

The Scient ific American Compi l i ng Department 
258 FIFTH AVENUE, NEW YORK 

will bring you a beautiful 64-page booklet, and full information about the work, the price, and the plan of sale to advance buyers. 
As the work is now nearly completed the spedalprice offer will S0011 end. 

"�.""I.""."""."I"" •• ". 
' '' '' D l r J. N  f"1"I' ''' DTVt>C" "' 1"1 "  N ,  Y � (' H I  




