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SUPERPOSED TURRETS FOR OUR LATEST BATTLE­
SHIPS, 

It might seem to any outsider who closely followed 
the action from time to time of the Naval Board on 
Construction in the matter of the designs for our 
latest battleships, that it was very far from knowing 
its own mind; so frequently has it decided on certain 
plans only to modify them in favor of others to­
tally different. We refer now to the seven latest 
battleships whose construction has been authorized by 
Congress. The first three of these, the "Georgia," 
"Pennsylvania" and "New Jersey," were at first de· 
signed to earry their battery of 8·inch guns on the 
quadrilateral plan which is seen in the ships of the 
"Oregon" e1a'E. Shortly after this action of the 
Boarct, CO.lgre2s sanctioned the construction of two 
battleships, the "Virginia" and "Rhode Island," and 
the Board, having j-l mind the satisfactory perform­
ance of the superposed turrets in the "Kearsarge," 
endeavored to secure unanimity of action in favor of 
uEing the superposed turret on these two vessels, and 
also on the three ships of the "Georgia" class. After 
a long discussion, in which neither side would give 
way. a compromise was effected by which it was de­
cided that the "Georgia" class should carry the super­
posed turret, and that the "Virginia" and "Rhode Isl­
and" should be ('onstructed with their 8-inch batteries 
arranged on the "Oregon" plan. Meanwhile the "Ken­
tucky," another superposed turret hattleship, had been 
tested, and the results so strongly confirmed the 
high opinion of this type or construction in the navy, 
that the Naval Board on Construction ha:s thrashed 
out the question once more, with the result that a rna· 
jority of the members are in favor of making the two 
Ehips authorized this year, and aiso the "Virginia" 
anJ "Rhode Island," conform to the general plan of 
the three ships of the "Georgia" class. 

"'Tis a consummation devoutly to be wished;" for 
if this be done, the United States, in a few years' 
time. will possess a perfectly homogeneous fleet of 
seven battleships of the largest displacement and 
carrying the most powerful batteries of any ships in 
the world. No other navy would possess a fleet of 
seven identical vessels that would compare with it 
in fighting power. Judged from the point of view of 
the naval tactician, it is scarcely possible to over­
estimate the value of such a fleet in determining the 
issues of a great naval war. 

�+.� .. �------------

AN ALUMINIUM TRANSMISSION LINE, 
The Niagara Falls Power Company has about com­

pleted its second power transmission line hetween 
Niagara Falls and Buffalo. The neW line parallelS' 
the old line as far as Tonawanda, where it diverges 
and runs over a new right·of-way to Buffalo. It pos­
sesses special interest because of the fact that the new 
cables are made of aluminium. The three·phlise c�r­
rent is transmitted by three cables. each ('omposed of 
thjrty-seven strands. The old lir e consists of six cop­
per cables. each 0f which has nineteen strands. One 
advantage galIled in the UEe of aluminium is that the 
cables being so much lighter, the span between poles, 
which in the old line is about 75 feet, averages 112V� 
feet in the new line. On the completion of the alu­
minium line, the voltage of the current that is trans­
mitted will be raised from 11,000 to 22 DOO volts. 
vVhen the line was first built, the electrical plant was 
rler;igned with a view to this doubling of the voltage 
whenever the time was ripe to carry it out and hence 
no material changes will be necessary. 

... I • •  

A POINT IN BOILER CON STRUCTION. 
A recent issue of our contemporary, The Locomotive, 

contains some practical advice as to the fitting of the 
tubes of water·tube boilers. After explaining til" na-

J' citntilic �tntticnu. 
ture or the fon'es tending to draw tIl!' t1l1JP� frolll the 
drulll. tulip-plate. etc .. the writer stati's that he has 
found in ilis experiments that tubes set in plates 
thinner than those customarily used in water·tube 
boilers, and merely expanded without being flared or 
beaded, do not begin to draw out until the pull is from 
5,000 to 7,000 pounds. After making allowances for 
the greater thickness of the usual headers or tube­
sheets of water· tube boilers, Mr. Allen eoncludes that 
the .factor of safety, so far as the pulling out of the 
expanded tube is coneerned, is from 5 to 7. This is 
assuming that there is no stress thrown on the tube 
beyond that which is due to the ctirect pressure of 
the steam. While this all·important condition is prob· 
ably very nearly fulfilled in the case of long tubes, it 
is not usually fulfilled for the nipples which aril 
frequently used for connecting the different parts of 
the boiler. Moreover, we can reckon on this factor 
of 5 to 7 only when the material and workmanship 
are of the best. The tubes must be of proper thickness 
and the rolling must be carefully and well done. 

Another important condition is that the design and 
construetion must be such that the stresses are prop· 
erly distributed among the tubes that enter any par· 
ticular sheet or drum, eac:h _ tube carrying its own 
proper share of the load. Unequal distribution of load 
will occur when the tubes are expanded into a flat, 
unstayecl sheet, which forms one side of a box or 
drum. In this case the pressure tends to bulge the 
tube sheet, with the resul,t that there is an extra 
stress upon the outside tubes tending to draw them. 
This should be guarded against by arranging a suffi· 
cient number of staybolts to keep the tube-plate per· 
fectly flat. 

.... f t � • 

VIBRATION FROM UNDERGROUND TRAINS. 
The new under'ground railway In London has al· 

ready embarked on a sea of litigation, which promises 
to be very tempestuous. Householders whose property 
is located above the route of the tunnel are complain· 
ing of the excessive vibration which is set up by pass­
ing trains. Judging from dispatches from the other 
side, the trouble fOS a serious one for the railway eom· 
pany, as the rights of property holders are very seeure· 
Iy guarded by English law The matter has raised a 
fear in some quarters- that the same trouble will be 
experienced with our own Rllif!id Transit Subway, al­
though we think the fears are probahl,y unfounded. 
The vibratio11 from the London trains is due to the 
extreme weight of the eleetric locomotives which are 
used to haul the trains. These weigh something over 
forty tons each, and the great concentration of load 
on the drivers might easily produce excessive vibra· 
tion, especially if the rail joints are poorly designed 
or constructed. The trains of the New York Subway 
will probabJ.y be operated by motors carried on the 
axles of the two end cars, as in the new eleetrical 
train of the Manhatt-an Elevated Rail ways, or else 
each car will carry its own hl1:ltors and form an inde· 
penaent unit. In either caEe there will be no such 
great eon.centration of weight as occurs in the London 
Central Railway. At the same time, it will be well 
for the engi'neers of the subwav to give special atten· 
tion to this question of vibration, and make some full­
sl24<d teiilts to deterrrthle what system of roadbed will 
provide the smoothest and most silent track. 

• • • 

THE ANNUAL REPORT OF THE COMMISSIONER OF 
PATEN TS. 

A perusal of the Annual Report of the Commissioner 
of Patents shows that tile affairs of the Patent Offiee 
are in a thoroughly satisfactory eonclition, and that 
its business is steadily increasing, the total number 
of patents and reissues being the greatest in the his· 
tory of this institution. In the year 1900 there were 
received 39,673 applications for patents, 2,225 appli­
cations for designs, 82 applications for reissues, 2,-
09�h for registration of trade-marks. 943 for labels alHI 
127 for pnnts. Incl1Hling .lesigns. there were 26,418 
patents granted, 81 patents were reissued, 1,721 trade­
m>M'lW registered, besides 727 labels and 93 prints. The 
tot&1 expenditure for the year was $1,260,019.62; the 
F&;eipts exceeded the expenditure by $90,808.91. The 
total balance to the credit of the Patent Office in the 
Treasury on the first day of tfi-is year was $5,177,-
45R55. The number of patents i,sElled in praportion 
to the number of citizens was greatest in the case of 
t'he District of Columbia, in which one patent was is· 
su-ed to every 1.110 inhabitants. Then followed' Con­
necticut, Massaehusetts, Rhode Island, New Jersey and 
Ne'w YOl'k, the ratio in the last-named State being 1 
to every 1.918. The State to which the least number 
of patents was granted in proportion to its inhabitants 
is South Carolina, in which on'ly one mit or every 28,· 
517 inhabitants received a patent. With regard to 
foreign patentees the greatest t1umlJer or paLents was 
granted to Great Britain, which received 1.088; then 
came Germany witn 1.070. Canada 367, Francf' :l41 
Austria·Hungary 117 and Switzerland 7fJ, the total 

uumher of foreigu patent" granted being 3.483. The 
first patent to be granted h�' the ('lllte.l States Patent 
Offiee under the present series uumber of letters bore 
date July 28, 1836, an(l in that year a total of 109 pat· 
ents was iSEued. In 1840 the number of patents and reo 
issues was 473; in 1850, 993; in 1860, 4,819; in 1870, 
13,321; in 1880. 13,947; and in 1890, 26,292. There was 
a decline in the number of issues during the decade un­
til it fell to 20.867 in 1894. From that time on there was 
an increase in the total number until it reached the fig· 
ure, in 1900. of 26,499. The largest surplus of any year 
was in 1883, when it amouClted to $471,005. The small-
est surplus sinee 1861 
amounted to only $1,538. 
in 1900 it was $90,808. 

occurred in 1898, when it 
In 1899 it was $113,673, and 

It is interesting to know that 
the total number of patents issued by foreign countries 
up to the close of the nineteenth century was 1,328,309. 
while the total number of patents issued during the 
same period by the United States was 674,944, making 
a grand total of 2,003,253 patents issued in the whole 
worrel. 

We are glad to learn from the report before us that 
the examining work of the office has been kept well in 
han(l in the year 1900. On December 31, 1900, 4,982 
applications were awaiting action, as compared with 
5,:392 on December 26 of the previous year. Again on 
December 26, 1899, thirty-three divisions were examin· 
ing applications filed within one month, and three di­
visions those filed within two months; while on De­
cember 31, 1:)00, thirty·five divisions were examining 
applications filed within one month and one division 
those filed within five weeks. At both dates substan· 
tially all of the divisions were taking up amended 
cases for a(':ion within fifteen days after the amend· 
ments were file:l. Although during the past six 
months EOme of the space in the Patent Office building 
vacated by the Ge:1Cral Land Offi('e has come into tlte 
possession of the clerical staff, suffieient room for the 
necessary work of the office is not yet available. We 
heartily agree with the statement of the Commissioner 
that the only solution of the problem lies in the ('on· 
struction of a fireproof building, the whole of it to be 
used for the accommodation of the Patent Office. 

The latter half of the report contains an exhaustive 
and valuable account of the American Patent Office 
as ,mch. It reviews the historical and economical 
phases of the extraordinary growth of the American 
sYi'tem. This portion of the report, which is too long 
to be reproduced in these columns, will be found in full 
in the current issue of the Sn'I'LE�a;xT. 

• • • 
ENGLAND'S LONG-DEFERRED DECADEN CE � 

While recently reading some of the famous "Letters 
of Junius" the Editor came across the following sen­
tence in a letter bearing date December 19, 1767, in 
which the writer bewails the impendin� wreck of 
England's commerce: "The taxes and duties neces· 
sarily laid upon trade in order to pay the interest of a 
debt of one hundred and thirty millions are so heavy 
that our manufactures no longer find a vent in for­
eign countries. ,\Ve are undersold and beaten out of 
the branches of trade of which we had once an al­
most exclusive possession. The progress toward a to· 
tal loss of our whole foreign trade has been rapid; the 
consequence of it must be fatal." There is something 
very familiar in the foregoing, and one asks himself 
whether, a hundred years from now, the columns of 
the daily press, which are just now so eloquently reo 
iterating these predictions of Junius, will provoke 
again the involuntary smile which is called forth by 
the above quotation. Apropos of Great Britain's deca­
dence, there is a most thoughtful and statesmanlike 
article in the present number of The Fortnightly Re· 
view, whose title, "Will England Last the Century?" 
would be more characterisfic if it read "Will England's 
Predominance Last the Century?" The author, who 
signs himselt "Calcha�," evidently believes that she 
will last the century, though not in her present com· 
manding position. Although it is Hot distinctly so 
stated. the author is evidently of the opinion that the 
struggle of the century will be a scientific, industrial 
and commercial one. Starting out with the assump· 
tion that the decadence of France is inevitable, atten­
tion is turnect to three countries w'hich are as cer­
tainly UPO;1 the ascent, namely, the United States, Ger­
many and Russia. Leaving out the third, whose full 
development cannot be reached in one century, if, 
indeed, in two, it is asked, as compared with the as­
sured progressiveness of these three expansive pow· 
ers anct the settled cleeline of France. at what point be· 
tween (leeHe.1 <leeaclence and spontaneous develop­
ment does England stand? The British are judged to 
be a natio'l in jeopardy, but not in decadenee. The ef· 
ficiency of the nation has been vitiated by the sense of 
ease that has followed an unexampled prosperity; but 
in the opinion of the author the drowsiness will disap· 
pear when the eomfortable cause is gone, and the pres­
sure of Amflrican and German competition becomes 
more constant and pinching. rIlE' exact want of the 
!ration IS (leeper ami more sciflntific cultivation. The 
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material is not exhauste<l and it exists to be devel­
oped; since there is a stronger smack of the vigorous 
barbarian than any suggestion of morbid exhaustion 
in the English character. "Calchas" yearns for a Ger­
man Kaiser, believing tilat British politics do as much 
to paralyze national enthusiasm and to confuse nation­
al effort as the Kaiser does to stimulate the ideas and 
concentrate the action of his people: indeed, the writer 
is of the opinion that if the British nation could be 
taken in hand for ten years by a benevolent despot, 
with a genius for constructive statesmanship, no na­
tion would prove a more prafitable subject. 

To any one who is acquainted with the habits of 
the English people of all ranks. it will be agreed that 
the author speaks with a true judgment of the situ­
ation when he says that the weakness of the British, 
as compared with th�ir two greatest competitors, is 
the difference in the view which is taken of the re­
lation between pleasure and work. The German, with 
his thorough, intellectual interest in his own line 
takes more pleasure in work than in play. The Am­
erican goes with irresistible vigor into both work and 
play, while the average Briton thinks far too much of 
sport while at his job. The situation is admirably 
summed up in the statement that to the nation which 
is supreme in the scientific spirit will supremacy in 
the twentieth century belong, and if England is to 
remain an international ignoramus. and to be depend­
ent more and more upon America and Germany for 
her electricians and chemists, and for all the newest 
appliances in her oldest trades, the wavering balance 
in which the future of the country hangs must drop 
downward. It is considered that America cannot be 
prevented in any case from attaining, at some period 
dnring the twentieth century, the industrial leader­
ship of the world, and that the real task of Great 
Britain and her best chance of success, if she is thor­
oughly awakened in time, will be in the struggle with 
Germany for the second place. 

The writer finds considerable satisfaction as regards 
the future in the fact that' the immense lead which 
Great Britain at present possesses, which is consiti., 
ered to be in itself a solid and enormous asset, if ;ight­
ly understood and utilized, should enable th:.t country 
to fight a formidable defensive struggle in the endeavor 
to make the inevitable encroachments more gradual 
than the Pan·German mind imagines, and to hold its 
own for all sufficient periods of power and prosperity 
until the reconsideration of the British outlook a hun­
dred yea�s hence. It is pointed out that the total vol­
ume of British exports and imports is still half as 
much again as that of Germany, and twice that of 
the United States; and the reader is reminded that it 
takes time for the swiftest pursuer to reduce a long 
lead. 

THE UNSCIENTIFIC CHARACTER OF CHINESE PLAY, 
BY ISAAC TAYLOR HEADI.AND. 

Little has been written thus far on Chinese play, and 
what has been written has been for the most part a 
mere reference to children's games in the treatment of 
other, perhaps more important, subjects. 

The games of all peoples may be divided into two 
general classes. First, those which arise from a natu­
ral disposition or need for exercise or entertainment, 
which need may be either mental or physical, and is 
the same among all peoples. Second, those which are 
the product of inventive genius for the purpose of a 
more scientific mental or physical development of the 
race. Up to the beginning of the nineteenth century 
there were few complicated games invented in Europe, 
and none in Asia, cricket dating from about the begin­
ning of the eighteenth, and baseball from the middle of 
the ninetee.nth, century. 

All Chinese games, unless we except chess-and I 
think we need not except even that-are tc. be classed 
in the category of natural productions. These spring 
from various instincts, such as the parental or protec­
tive instinct which is inherent in every boy and girl. 
Fo; its development every people have dolls prepared 
for their girls and games for both girls and boys. One 
of the most interesting Chinese games of this kind is 

THE HAWK f'ATf'HIX(J TITE ¥ovXU"CUWKEXS. 
'

The children stand one behind the othBr, having 
their largest and most kindly disposed boy or girl in 
front, who protects them from the hawk. The hawk 
comes to snatch away the chickens, but the line of 
small chicks swing around from side to side, while the 
old hen spreads her wings and keeps between bel' 
brood and the hawk. 

AIiother instinct is curiosity-or hunting and catch­
ing-a disposition which, in the child, originates all 
kinds of blindfold games, and is not very different 
from that which induces the anatomist to dissect a 
body, the botanist a flower, or the cat to put her paw in 
a mouse-hole. 

Closely akin to this is the guessing instinct, which, 
in China as elsewhere. has originated a large number 
of games, many of whie:) are similar to those played in 
Europe and America, though, so far as can be deter-

J ,itutifi, jtUtti'Ju. 
mined, there is no trace of either having borrowed 
from the other. One of these games is 

l'OI:'llTlX(; AT Till, 1I100X Olt STAllS. 
The children form themselves into a ring, with one 

of their number blindfolded in the center. As the ring 
moves around they sing: 

I point at the moon or stars as they pass. 
It may be a laddie, it may be a lass; 
But, whether a laddie or lass that I sing, 
His duty is clear-to come into the ring. 

The ring stops and the boy points. If his finger should 
be directed toward the vacant space between two boy", 
the ring moves again, but if directed toward a boy, he 
takes the place of the one blindfolded. 

Other instincts are those of striking, pounding, kick­
ing. hopping, bumping, and the games which illustrate 
them are both as numerous and as interesting as those 
which are played by our own children; while other in­
stincts, such as that of exclUSion, are represented by 
games corresponding to our tit, tat, toe, or e-ne-me.ne­
mione-mo. 

There are certain parts and eonditions of the human 
body which are peculiarly adapted to being played 
with or to call forth games. These are the fingers, and 
all the various pOSitions in which they may be placed; 
the toes, the five senses, and the tickling of the neck 
and the knee, and so we have various games corre­
sponding to our "Little Pig went to market," "Knock 
at the door," "This is the church and this is the stee­
ple," etc. 

Every boy has a desire to excel, whether it be in the 
matter of �ulcl\:ness of reaction, activity, exertion, 
strength or ingenuity. And so, in China, as elsewhere, 
we have games which contribute to all these compound 
or complex mentai and physical qualities. They pitch 
cash very much as ,�'e pitch quoits. Two boys hook 
their fingers togeth2.' 'lnd pull until they break apart, 
after which'th",y both el..d'1im "Honor!" The one who 
says it �I'st is entitled. to an obeisance on the part of 
tl'.;; other as a penalty tor being too slow. In the mat­
ter of the development Gf physical strength they have 
games in which there are all the elem€'lts of danger to 
be found in our baseball; these are the pitching of the 
stone lock, the use of the great stone dumbbells, and 
the man-wheel, which require the exercise of all the 
muscle the boys possess, and contribute to its develop­
ment as well as our own game�, 

Closely allied to their games, and based on the same 
natural instincts and principles, are contortions and 
acrobatic performances. For, this purpose the Chinese 
invoke the friendly aid of a tree limb, or, in the ab­
SflHce of a tree, two boys hold a carrying pole on their 
shoulders, and a third goes through all the contortions 
natural to boy life-"skinning the cat," hanging by his 
heels, toes, legs, arms or hands. He learns to bend 
over backward, picking up a handkerchief with his 
teeth, and two boys double up together in such a way 
as to make a cart-wheel and roll about the court. 

All these games, it will be seen, are simply out­
growths of natural dispositions and needs. None of 
them represent anything like the inveations of our 
own complicated sports. Indeed, while the games 
played by Chinese children are in many cases very in­
teresting, in few cases are they complex. They have 
nothing which corresponds to our complicated inven­
tions, such as cricket, football, baseball, croquet, golf 
and a hundred others, which, by the way, are the result 

'of the most modern inventive genius, and were not 
known or but little played in the time of our grand­
fathers. They are of the age of electricity, steam, pho, 
tography, stenography and a thousand other kinds of 
scientific progress not known a hundred years ago-the 
distinguishing characteristic of the nineteenth cen­
tury, the greatest of all centuries in the matter of sci­
entific invention. 

One of these games, played by boys from eight to 
eighte€n, contains a moral element I have never seen 
in the games Of any other people. It is what they call 

KICKING THE :ilIARBLE. 

They have two marbl(ls an inch or more in diameter, 
one of which they put upon the ground and shove with 
the foot. Then the other is put down, and one boy tells 
the Qt.iler to put it north (south, east or west) of the 
first. If he shoves it so as to hit the other and still go 
in the position indicated, he wins double and is enti­
tled to two kicks. If he simply goes in the position 
indicated, he wins and is entitled to one kick. When 
he is tht'ough, he tries to leave the two balls in such 
position that they will be difficult to kick. If, how­
ever, he makes the position too difficult, the other says, 
"I will not kick; you may kick," and he is thus com­
pelled to play his own difficult game-or, like Haman, 
hang on his own gallows. The game is one well 
worthy of the Chinese, and one of the most widely 
popular games of any played in the north. 

These games, like everything else Chinese, are a 
further proof of the practical nature of the Chinese 
anrl their almost complete lack of the inventive fac­
ulty The reason for this could easily be sh.own by a 

99 
short review of their metho{ls of education, which eon, 
tribute to the development of memory to the exclusion 
of reason, imagination and invention. 

. .  ' .  

SCIENCE NOTES, 

Greenwich time has been adopted officially by Spain. 
and the hours are numbered from one to' twenty-fol;r 
as in Italy. 

Constantinople was visited with a severe snowstorm 
on January 16. The tramways were stopped and traf· 
fic on the railways was interfered with. 

In Winona, Minn., there have been nine hundred 
cases of smallpox, and some of the surrounding cities 
have established a quarantine against the infected city. 

The official report of the financial department of the 
Paris Exposition shows a loss of only $400,000. The 
expenditures amounted to $23.300,000, and the receipts 
amounted to $22,900,000. 

It is estimated that the amount of money that was 
disbursed on January 3, 1901, in interest and dividends 
amounted to not less than $175,000,000. About half 
this amount goes to savings bank depositors. 

The brother of Andree, the missing aeronaut, de­
spairing of his brother's return from the Arctic re­
gions, has finally opened his will. The tenor of it 
shows that the explorer hardly expected to return. 

A movement is on foot to mark the place of Commo· 
dore Perry's landing at Yokohama, Japan, with a suit­
able memorial. It is probable that it will take the 
form of a lighthouse on the dangerous Plymouth 
Rocks at the entrance to Uruga Bay, the beacon to be 
surmounted by a bronze figure of the commodore. 

The year 1900 was an excellent year for fruit in 
Switzerland, and a manufacturin'g firm in the canton 
of Aagau decided to erect a plant for utilizing the ap­
ple crop. Machinery was put in for peeling, coring 
and slicing apples. The baking was accomplished by 
placing the slices on trays which were something like 
gridirons, one being placed over another in the ovens. 
An electric motor was used to warm the air for the 
baking. 

Rare Egyptian papyri are to be distributed among 
American universities and museums. Antiquities col­
lected by the Egyptian Exploration Fund are dis­
tributed among American institutions pro rata ac­
cording to their subscriptions. Columbia University, 
Vassar College, Hamilton College, Yale University 
and the Metropolitan Museum of Art will receive pap­
yri. They are all numbered and described and are 
sometimes given in facsimile in the volumes issued by 
the Fund. 

The special agent of the United States Department 
of Agriculture in charge of the Experiment Station 
at Sitka, Alaska, reports that there is not the slightest 
doubt that grain can be matured almost anywhere in 
Alaska. He obtained samples of perfectly ripe bar­
ley, oats, wheat and rye from several points in the 
interior, even far north. These grains were grown 
and matured during 1900. With one exception they 
grew from seed accidentally scattered and grown 
wild. If the grain will grow and mature without culture, 
it is reasonable to suppose, that it will grow and im­
prove if properly planted. Flaxwas also grown at Sitka. 
It attained a height of more than three feet. Matured 
seed are produced, and a fiber of excellent quality. 
There is no doubt that flax would be an excellent crop 
to raise. 

The British Museum has recently come into pos­
session of a mummy which is generally believed by 
the experts, who have been privileged to examine it, 
to be the most ancient yet discovered. This addition 
is of unique value, in view of the fact that it conveys 
a more comprehensive idea of the origin of the an­
cient Egyptians than has ever yet been obtained from 
similar,relics. Upon this point there has always been 
a wide' divergence of opinion among archreologists. 
Th� mummy was takEm from a neolithic grave. It is 
the body of a man about 5 feet 9 inches in height. 
Upon the scalp is a remaining lock of hair which 
suggests that it was originally of a fair color. The 
hands and feet are small, and from the intellectual 
formation of his head it is conceded that he must have 
belonged to a superior race. The result of Egypto­
logical investigations declares that the mummy is that 
of an aborigine Of Egypt, which was conquered by an 
Asiatic invasion about 8000 B. C., and which after­
ward intermingled with the conquering race, thus 
constituting the foundation of the race known as. 
Egyptians. The grave from which the body was taken 
out was an oval cavity in a sandstone rock, and cov­
ered with a number of large slabs of stone. Ranged 
round the body were the usual flints and earthen­
ware pottery. It was found impOSsible to remove the 
grave of the body together with the mummy, so an 
exact replica of the tomb was made, and the body now 
reposes in a case in the Egyptian gallery of the mu­
seum in exactly the same pOSition in which it was 
found. 
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VANDERBILT LOCOMOTIVE BOILER. 

Althnugh the locomotive which is herewith illus­
trated belongs to the modern class of freight engines 
which i s  d i stingui shed by great weight, large heating 
surface, big cylin d e r  capacity and high tractive force, 
th i s  particular locomotive does not derive its claim 
to d i stincti on from any o f  these featu res, but from 
the fact that it makes a radical departure from pre­
vi ous system s  of construction in the d esign of its 
boiler.  

To everyone who has even a casual acquaintance 
with locomotive boi ler design, the broad d ifference 
between thi s  locomotive and the standard type will be 
evident at first si ght, the ordinary, rectangular, box­
like structure for holding the fuel being here replaced 
by one whose cross section presents the form of a 
true circle,  the boiler shell also being changed from 
the rectangular to the cylindrical form to accommo­
date the firebox, which lies eccentrically within it. 

The term " firebox," as applied to that portion of the 
boiler which contain s the fuel, has a h i storical value 
as showing that the rectangular form was the one 
adopted i n  the earli est locomotive s ;  for it  i s  a mat­
ter of fact that in Stephenson's fi r st locomotives, the 
"furnace," a s  i t  was frequently called,  was to all  
intents and purposes identical in construction with 
those in use to-day. The fact that the box-shaped 
form is, i n  spite of its many l i mitati ons, the prevailing 
type to-day i s  due rather to the conservative in stincts 
of the locomotive builder than to any proved superi­
ority over other forms of construction. Had Stephen­
son ' s  "Rocket" been built with a firebox of the cyl­
i n d ri cal type, it i s  p robable, j u d ging from the excellent 
results which the cylindrical type, as herewith i l l u s­
trated, is showing in practi ce, that we should now 
be using the term "fire-cylinder,"  o r  some name sug­
gestive of its circular form, to designate this part of 
the boiler. 

It  is likely that the reluctance of locomotive builders 
to rai se the center of gravity of the locomotive con­
duced in earlier years to the popularity of that type, 
since its rectangular form permits it to be carried 
down between the frames, utilizing the consi derable 
amount of space between the driving wheels. 

Of late years it has been found that the center of 
gravity may b e  raised considerably without i mpairing 
the stability of the locomotive, and the success which 
has attended the Wootten fire-
box, and other types which 
are carried above the frames, 
has removed any possible ob­
jection,  on this score, to the 
large diameter which i s  nec­
essary i f  we are to secure, 
with the cylindrical firebox, 
an allequate amount of heat· 
ing surface. 

·,_-.. -t";'" 
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inventor, Cornelius Vanderbilt, to remedy these de­
fects by adopting the cylindrical form; the main objects 
aimed at, a s  stated by himself, being simplicity and 
strength of con struction, freer water circulation , the 
prevention of scale, and decreased cost of maintenance. 

CROSS SECTION T HROUGH FIREBOX. 

The boiler was not desi gned, as has been frequently 
stated ,  with the object of securing larger heating sur­
face, the heating surface of the old and new types, 
in locomoti ves of equal weight, being approximately 
the same ; although it should be noted that the greatly 
i n creased efficiency shown by the Vanderbilt l ocomo­
tives now in operati on amounts in its practical results 
to the same thing as an increase of heating surface. 

The locomotive herewitn i llustrated i s  one of the two 
consoli dation s for the Baltimore & Ohio Railroad,  
which were delivered last August and have been used 
in regular freight service since that time. The locomo­
tive has a total heating surface of 2,750 square feet, of 
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are of the Vauclain compound ty pe, with cylinders 15112 
and 26 Inches in diameter by 30 i nches stroke. The 
d rivers are 54 inches i n  diameter and the total wheel 
base i s  23 feet 8 inches. All the reports thus far re­
ceived of these locomotives are highly satisfactory. 
Two consolidati ons of very similar dimensions and 
power were delivered last July to the Union Pacific 
Railway, and altogether ten locomotives of thi s type 
have been constructed and put in operation. The first 
boiler of the kind to be con structed was placed in a 
freight locomotive built at the New York Central & 
Hud son River Railroad shops at West Albany for the 
New York Central Rai lroad, which has now been in 
servic e  for about eighteen months. A s  showing the 
�ood effects of freer circulation in p reventing boiler 
scale, it  may be menti oned that at the end o f  one year' s 
service of this locomotive it was found that there 
was less than 1-32 of an inch of scale formed on the 
outside of the firebox ; whereas in locomotives of the 
standard type on thi s road, performing similar work, 
it was found that from 1-16 to 1-8 of an inch of scale 
had invariably to be taken off at the close of a similar 
term of service.  This freedom from scale is to be at­
tributed in some degree to the corrugated form of the 
firebox, which by its concertin a-like movement as it 
expands and contracts under change s of temperature, 
tends to crack and loosen the scale. 

In the di scussion which followed the reading of a 
paper by Mr. Vanderbilt on his boiler at the last meet­
ing of the American Society of Mechanical Engineers 
the opinion was expressed that i f  the new form of 
construction continued to show such good results in 
every-day service, a most important advance will  have 
been made i n  the art of locomotive construction, 

-------- ......... . , .. 
-rile Survival of Toads in Hocks, 

Some experiments were recently made in England 
to test the belief that toad s can live for long periods 
i n  rocks without air or food. The Rev. W. Buckland 
took a large block of coarse oolitic limestone and 
prepared twelve circular cells i n  it, each about one 
foot deep and five inches in di ameter. A groove or 
shoulder was cut at its upper margin so as to receive 
a circular plate of glass and a circular piece of slate 
was in turn to p rotect the glass. He then p repared 
twelve smaller cells each six inches deep and five 
inches in diameter in a large block of silicious sand-

stone, these cells also being 
covered with glass and slate 
and luted around with soft 
clay. The object of the glass 
cover was, of course, to per­
mit of the toads being seen 
without having to remove the 
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The chief structural objec­
tion to the squarE, firebox i s  
that i t  i s  a form which i s  
poorly adapted t o  resist the 
stre sses to which it i s  sub­
jected, the fiat surfaces ne­
cessitati ng a vast number of 
stay-bolts (as many as from 
1,400 to 2,000 in large Amer­
i can locomotive s ) , w h i ch 
have to be i n se rted 
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lids.  One live toad was 
placed in each cell  and the 
covers cemented on. The 
weight of the toads was as­
certained before sealing u p  
the c e l l s .  B o t h  stones were 
buried under three feet of 
earth for thirteen months. 
All of the toad s in the sand-
stone cells were foun d to be 
dead and their bodies were 
decomposed, showing that 
they had been dead for a Ion!!: 

LONGITUDINAL SECTION. 

period. 
ity of 

The major­
the large 

toads in the block of 
limestone were alive, 
says The E n gineer­
ing and Mining Jour­
nal, and in every 
instance the glass 
covers were cracked. 
T h e  toads were 
wei ghed, and it  was 
found that they had 
decreased in weight. 
The c o n  c 1 u s i o n  s 
drawn by the natu­
ralists we-re that the 
toads car,not live a 
year totally exclud­
ed from air, and can­
not live two years if 
totally deprived of 
food .  

.. .... 

between the firebox 
and the boiler shell 
to p revent di stor­
tion. Under t he 
rather complicated 
strai n s  due to varia­
tions of tempera­
ture, it is  difficult to 
keep these stays at 
all tim e s  water­
tight, or even, in the 
case of boilers not 
ot the very best de­
sign, to prevent 
fracture of the bolts 
themselves. There 
i s  also the di sad­
vantage of the fiat 
surfaces tending to 
assist the deposit o f  
scale, with i t s  ac­
companying loss in 
evaporative power, 
and trouble and cost BALTIMORE AND OHIO CONSOLIDATION LOCOMOTIVE WITH VANDERBILT BOILER. 

A BUST o f  Charles 
H. Haswell, the first 
Engineer-in-Chief of 
t h e  United States 
N a v y ,  h a s  b e e n  

of cleaning. The 
rectangular f o r m ,  

Cylinders, 15),2 and 26 illch by 30 inch. Boller pressure, 190 ""nnd.. Heating surface, tubes 2,615 square feet, firebox 135 Aqnare feet. 
-rotal ",eight. 193,900 pounds. 

moreover, i s  an ex-
pensive form of construction, both as to first cost and 
subs3quent maintenance ; and, lastly, it is not favor­
able to that free circulation of the water which is nec­
essary to high evaporative efficiency. 

The locomotive which we herewith illustrate repre­
sents a very successful ath .. mpt on the part of the 

which 2,615 square feet is in the tubes and 135 square 
feet in the firebox. There are 500 tubes, 1%. inches in 
diameter and 11 feet 6 inches in length. The boiler 
pressure is 190 pound s  to the square inch; the total 
weight of the engines is 193,900 pounds, 170,800 being 
on the drivers and 23,100 on the trucks The engines 

placed in the Union Club, New York. Haswell was the 
first officer in the navy to introduce scientifi c  method s 
of engineering. He organized the Engineer Corps of 
the service. He was also known as the author of the 
first table-hook for engineers. He is now in his ninety-
second year. 
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A COMBINATION PIPE AND BENCH VIllE. 
A complete and efficient bench or pipe vise, having 

a sliding jaw which is operated by the screw and which 

is adjustable to any position, is an invention for 

which Peter Broadbooks, of Batavia, N. Y., has received 

a patent. 

The fixed jaw is carried by a suitable base. Through 

the fixed jaw a bar slides, on which a movable jaw is 

adjustably secured. On the bar a screw-block is fitted 

to slide, through the top of which screw block a screw 

is threaded. In the fixed jaw a rod is swiveled, which 

can be bound to a chuck carried on the end of the 

serew. Thus constructed, the apparatus is an efficient 

vise designed to be used in the ordinary manner. 

But when it is desired to use this vise for the purpose 

of gripping pipes, auxiliary pipe-jaws are employed, 

formed with fianges which are passed over correspond­

ing fianges of the fixed and movable jaws and are 

held in place by set·screws. These pipe-jaws are 

made to interlock-that is to say, the one jaw is 

adapted to pass into a slot formed in the other jaw, 

so that the elongated teeth formed on each of the 

jaws may slide past one another and therefore receive 

pipes of various sizes. 

• •• • 
STEERING T,RPEDOES BY WIRELESS TELEGRAPHY, 

A few months ago attention was drawn in the 

SCIEXTIFIC A�IERlCAX to the invention of a young Eng­

lish electrician, Mr. Cecil Varicas, by which it was 

rendered possible to steer torpedoes and other light 

craft by means of Marconi's wireless telegraphic sys­

tem. In that article a description was given of a 

severe trial that had been carried out with a model 

launch by Admiral Colwell. Since that time the in­

ventor has been furthering his experiments with a 

view to steering submarine torpedoes in the same way, 

T2.I\NSMITTER. 
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and a short while ago an exacting test was made in 

the open sea of the English Channel, in which the 

inventor was able to manipulate by means of ether 

waves and with conspicuous success the movements of 

a torpedo in any desired direction while it was travel­

ing below the surface. 

The Varicas torpedo resembles in outward appear­

ance the familiar Whitehead projectile. The dimen­

sions are precisely the same, and the propeller is of 

equal caliber. The interior of the torpedo, however, is 

vastly different. The explosive and the driving engines 

A COMBINED BENCH AND PIPE VISE. 

are localized in the same positions,' but the gyroscope 

is supplanted by the electrical apparatus and receiver 

necessary for the actuating of the rudder. The tor· 

pedo installation consists of a Marconi coherer in 

circuit with a relay and battery. The relay closes 

the circuit of a decoherer and electromagnet, which 

attracts an armature. The latter is made to actuate 

the valve of a steering engine which is connected to 

the craft's rudder. 

The stationary apparatus upon the shore, battleship, 

or other point from which the torpedo is fired, com­

prises a periodic interrupter placed in circuit with an 

induction coil, which in time works a wireless tele­

graphic transmitter. 

When this periodic interrupter makes circuit the 

coil works the transmitter so that ether waves are 

produced, and the cohereI' on the craft conducts, work­

ing the relay which closes the circuit of both the de­

cohereI' and electromagnet. This causes the valve of 

the steering engine to move, so that the rudder is 

also turned in a certain direction. 

When the interrupter breaks circuit the ether waves 

cease, and the coherer is decohered by the decoherer 

and ceases to conduct-the same as is now done 

in the Marconi system of wireless telegraphy­

causing the relay to break the circuit of the 

electromagnet on the steering engine so that 

it releases its armature. The rudder is then 

reversed to the opposite direction by a strong 

spring. By this it will be Eeen that so long as 

the interrupter on shore makes circuit the rud­

der is pointed in a certain direction, but di­

rectly the circuit is broken the rudder assumes 

the diametrically opposite position. 

TlfE RECE/JI//vG APPARATtiS 01'1 1HE TOIlPE()O. 

From this it will be recognized that if the 

alternate making and breaking of circuits is 

continued with regularity, answered by corre­

sponding regular deviations of the rudder, the 

craft must travel in a direct straight line. On 

the other hand, if either the making of the 

circuit is long-ar than the period of breaking, 

or vice versa, the rudder is maintained in one 
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position for a longer period, so that the direc­

tion traveled by the craft is in a curve. 

One of the illustrations represents the shore 

section with various connections with battery 

coil, etc. The variable peri­

odic interrupter consists in a 

drum, 0 E. over the periphery 

of which are secured two 

tubes of conducting and in­

sulating material cut EO as to 

fit into one another in' tri­

angular zig,zags, z r. The 

whole drum is rotated by 

clockwork, G, at a uniform 

velocity. 

TORPEDO ARRANGED '1'0 BE STEERED BY ELECTRICAL IMPULSioS. 

The sliding contacts, Be, 
press on the drum as it is in 

rotation. C is fixed and 

serves to maintain a continu­

ous electrical connection with 

the conducting half, 0 z. The 

other contact, b. is movable 

in a direction parallel to the 

axis of the drum by means of 
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the screw, t, which can be turned by the handwheel, W 
As the drum rotates this contact is brought into the po· 

sition shown by the dotted line, p, so that it traverses 

the insulating and conducting portions for equal peri 

ods. By moving the contact toward K, however, the suc­

cessive periods in which it will pass over the conduct­

ing portion will be greater than the successive inter­

vals of the insulating portion, the difference increas­

ing as the contact is removed from the equi-periodic 

line, p. But, on the other hand, if the contact be 

brought on the other side of the equi-periodic line, 

p, toward L, the reverse happens. That is to say, the 

successive intervals of break become longer, and those 

of make shorter, the difference increasing the farther 

the contact is removed from the line, p, so that by 

turning the wheel, W, in either direction intervals of 

make and break can be equal on the successive inter­

vals of either, or make made greater than the suc­

cessive periods of break or vice versa. 

The recovery apparatus employed on the craft is 

shown. C is the Marconi cohereI' in circuit with the 

relay, Y, and battery, B. The relay is made to close 

the circuits of the decoherer and the electromagnet, 

M, which electromagnet attracts its armature, a, fixed 

to the valve arm, I, of the steering engine, S S. This 

armature is acted upon by a spring, 8, which tends to 

pull it from the electromagnet, M. When this electro­

magnet attracts its armature it turns the valve in a 

certain direction, and the steering engine by aid of 

the levers (Ehown in dotted lines) also turns the rud­

der in a certain direction, but turns it in the opposite 

direction upon the release of the armature, a, acted 

upon by the spring. 8. 
When the variable periodic interrupter, 0 E t, on 

shore makes circuit the coil works the transmitter, 

'1', which produces ether waves, making the cohereI' 

on the craft conduct, causing the relay to close the 

TORPEDO WITH RECEIVING FLOAT. 

circuit of the decoherer and electromagnet, which last 

turns the valve of the steering engine, causing it to 

turn the rudder, B, in a certain direction. 

When the variable periodic interrupter on shore 

breaks circuit, the coil and transmitter cease to pro­

duce ether waves. The cohereI' on the craft is de· 

cohered by the decoherer, which causes the cohereI' 

to cease to conduct. The relay then Breaks the circuit 

of the electromagnet, which, consequently, releases its 

armature, a, and the spring, 8, then actuates the valve 

of the aforesaid steer;ng engine in the opposite direc­

tion, so that when the interrupter on shore makes 

circuit the rudder on the vessel to be steered turns in 

a certain direction, but when the circuit is broken 

it turns in the opposite direction. By equalizing the 

periods of make and break, therefore, the movements 
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COURSE OF THE 
TORPEDO. 

of the rudder neutralize one 

another, so that the craft 

must necessarily travel in a 

straight line. But by the 

handwheel, W, of the inter­

rupter on shore in either di­

rection, the successive inter­

vals of make may be made 

greater than those of break, 

or vice versa. 

With regard to the torpedo, 

the inventor has designed an 

ingenious contrivance for ar­

resting the ether waves from 

the transmitter in their pro­

gress through the air ;md con­

ducting them to the instru­

ments within the torpedo, 

which is submerged to a 

depth of about ten feet. On 

the upper surface of the pro­

jectile, near the stem, is a 

small recess containing a bob­

bin of fine wire with one end 

attached to a metal fioat 

which fits into the recess, 

forming part of the outer cas­

ing of the torpedo. When the 

prOjectile enters the water, 

from the tube, this fioat is 

detached by the concussion 

and rises to the surface, at 

the same time unwinding the 

bobbin. This fioat serves the 

same purpose as Marconi's 

high mast. The waves are 

received all d conducted 

through the wiro to the bot-
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tom and thence t o  the apparatus stored i n  the cham­
ber within the projectile. 

One of the diagrams illustrates the results of a trial 
to which the in strument was subjecte d ,  which was of 
a very exacti n g  �haracter. The shore apparatus was 
stationed at A .  The propelling engi n e s  of the craft 
were set i n  motion, and it traveled in the d i rection 
indi cated by the figure 1.  Thence it  was carried to a 
point i mmediately oppoEite the transmitting apparatus 
and brought back to the sta rting point as shown by 
the figure 2. I t  was then di spatched on the compli cated 
journeys 3 and 4 .  and brought back once more to the 
shore instruments. Then to test the absolute and 
immed iate subserviency of the c raft to the manipula­
tions of the transmitter, it was submitted to the seri e s  
of ci rcular s w e e p s  marked 5. This was a very trying 
ordeal to the craft, but it performed the evolutions 
readily and perfectly. I t  was then d i spatched seaward, 
traveling in a di rectly straight line to the point,  E, 
w h e r e  it described a c i r c l e ,  i n d i cati n g  t h a t  i t  h a d  
reached t h e  limit to which the e t h e r  w a v e s  traveled,  
which i n  this  instance was 200 yards.  Of course, this 
distance can be indefinitely increased by i m p roving 
the sensitiveness of the instruments and strengthening 
the potentiality of the current transmitted. 

The value and possibilities o f  this invention are in­
calculable. I t  can be manipulated so easily, read ily,  
and variously that it  would be impossible for an enemy 
to locate its  d i rection o f  travel.  Then again it i s  im­
possible for i t  to miss its  aim,  whereas with the gyro­
scope the movement of the target nullifies completely 
the d i scharge of the to rpedo, which is con sequently 
lost. It  is also much cheaper than the ordinary tor­
pedo. The Whitehead torpedo costs $10,000, while the 
complete cost of a torpedo equipped with the Varicas 
instrument ' costs only $3,000. Of course, there i s  the 
cost of the shore apparatu s ,  but this i s  only an i nitial 
expanditure. The instruments placed in the torpedo 
are approximate i n  weight to that of the gyroscope, 
which i s  an important considerati on, since increase 
in weight would signify a proportionate i ncrease of 
the power of the propelling machinery. The invention 
has been i n spected by several military and naval ex­
perts from all countries, who have expressed the opin­
ion that i t  i s  by mean s of wireless telegraphy that tor­
pedoes will be controlled in the future. The Swedish 
government has already commenced the i ntroduction 
of a similar means of steering torpedoes into the de­
fenses of its country. 

• •  1 • •  
MANUFACTURE OF WATER-GAS A T  THE FORTY­

FOURTH ST
.
REE T  STATION, NEW YORK,-II.  

I n  o u r  issue of January 19, w e  described a: portion 
of the Forty-fourth Street plant of the Consoli dated 
Gas Company for the manufacture of water-gas.  The 
article referred to described the Lowe apparatu s ,  in 
which i lluminating water-gas i s  produced, and also the 
Gasogene plant, for the manufacture of non-illumi nat­
ing water-gas. It was shown that the products of 
these two plants are led to a relief hold er,  from which 
they are conducted to the condensers of an oi l-gas 
plant. Th e  oi l-gas from this plant and the mixture of 
illuminati ng and non-i lluminating water-gas,  after 
being combined i n  these condensers, are passed 
through the successive stages of scrubbi ng, purifying, 
etc . ,  and finally collected in the main gas-holder. 

OIL-GAS PL AX r.  

The first element of the oil-gas plant consists o f  a 
row of ei ghteen benches,  contai ning six retorts,  in 
which the oil  and steam are decomposed.  Each bench 
contain s  six retorts arranged i n  tiers of three. The 
reto rts are cylindrical i n  secti on, and extend entirely 
from the front to the back o f  the bench.  They are set 
in fire-brick walls,  and the whole of the masonry,  in­
cluding the arches, etc . ,  i s  built of the best firebrick. 
The retorts are closed at each end by cast-iron mouth­
pieces provided with movable l i d s .  E a c h  bench of 
six retorts i s  heated by two furnaces, one on each side,  
into which a supply of oil  i s  sprayed under air  pres­
sure. The liqui d fuel consists chiefly of the tar, pitch 
and various oils which are collected in drip tanks to 
which they flow by gravity from the hydraulic mains, 
the scrubbers , and the condensers. From the drip 
tanks the refuse oil  i s  pumped to a general , collect­
ing tank, from which it  fl o w s  to the burners at the 
retorts. With in each retort is a 6-inch, w rought­
iron pipe, which is closed at one end and has a semi­
circular section cut away from the upper half o f  the 
opposite end. To the closed end o f  each o f  these 
pipes is led a small supply pipe, by which the o i l  and 
steam are introduced. The mi xture i s  vaporized and 
partially decomposed within the pipe, and the re sult­
ing gases, escapi TJ.g from the opposite end of the pi pe,  
fiow back above i t  to finally leave the retort by means 
of a vertical standpipe.  Our sectional view, taken 
through one tiel' of  reto rts, shows the front o f  the 
retorts with the long line of standpipes extending 
above it.  The gases pass from the standpipes down 
into the hyd raulic  main, where the tar and heavy 
oils arc condensed and collected_ Tht standpi)lElil ter-

J c itn t i f i c  !uttricau. 
m inate in what are known as dip pipes, which are 
carried down a few inches below the surface of tar 
and l i quor,  as shown in the engraving. The 
liquor i s  maintained at a predetermined level 
by means of an adjustable gate, and the gas, after 
passing through the liquor, i s  led to the bottom of the 
air  condensers. Here i t  i s  joined by the mixed gases 
from the re lief  holder, al ready referred to. I n passing 
through the retorts, the oi l i s  decomposed i nto a fixed 
oi l-gas which i s  practically the same as the Pintsch 
gas so largely u sed for the l ighting of street and rail­
v·,-a y cars. The gas mains which lead from the relief 
holder and from the oi l-gas retorts are provided with 
gates,  which enable the , ope rator to mix the two gases 
i n  the proper proportions to give an i l luminating gas 
o f  the desired candle power.  The air condenser con­
sists o f  two wrought-iron bases, each section of which 
i s  6 feet  wide and 3 0  feet in length. From the base 
there extends ,a series of vertical rectangular sheet­
steel pipes,  each pair of which is connected by a bend 
at the top . .  The pipes are so arranged as to operate 
i n  sections of four, the route followed by .the gases in 
passing through the conden ser being such that a given 
volume, in passirig from .on e end to the other, has to 
travel through a linear di stance of 500 feet, and is 
exposed to a total cooling surface o f  15,000 square 
feet . Here the gases are cooled from a temperature 
o f  180 deg. to one o f  approxi mately 100 deg. , the tem­
pe rature of the i ssuing gases varying, o f  course, ac­
cording to the temperature of the atmosphere and the 
amount of gas that passes through in a given time. 
I n  the process of cooling, any oil which may not 
have been thoroughly fixed in the retorts is deposited, 
and falls to the hase, from which it d rains off to a 
d r i p  tank. 

From the outlet of the condenser the mi xed and 
cooled gas i s  led to the base of a tubular water con­
denser, where it passes up and down , through a series 
o f  tubes that are surrounded with cir('ulating water. 
Here the gas i s  cooled down to a temperature of 8 0  
deg. F . ,  a n d  a n y  unfixed o i l s  that may remain are 
deposited. From the condensers the gas passes to the 
scrubbers, which are constructed on the same general 
p rinciples as those already described , the cylinders III 
t h i s  case being d i vided by a vertical diaphragm, whose 
object i s  to cause the gases to travel up th rough on<1-
half of the condenser and down through the other 
half.  I n  these condensers care i s  taken to use only 
a limited amount of water on the al ready coole(1  
gases, as an excessive a m ount would be l i able to 
absorb a certain portion of the i l l n minants. The ga" 
is drawn from the scrubhers by the su<:tion of a 
powerful centri fugal exhauster, and forced through a 
big valve known as th e center valve,  from which there 
radiates a serie� of horizontal pipes,  which lead to the ' 
base of the purifiers. The purifiers are large cast-i ron 
boxes measuring 24 feet square and about 4 feet in 
depth.  Each box i s  provided with a wrought-iron 
cover, which, when it  is in place, i s  seated in a water 
seal that rand el'S the puri fier gas-ti ght. The interi o r  
of e a c h  of these huge boxes contains two s e t s  o f  
grati ngs or g r i d s ,  u p o n  w h i c h  i s  thickly strewn a 
puri fying matarial,  which consists of wooden chips 
and shavings that have been thoroughly satu rated i n  
oxi de of iron. The g a s  filte rs up through this mate­
rial, and the action of the oxi de of i ron serves to 
remove the remaining i mpurities,  which consist chiefly 
o f  sulphur in the form of sulphu reted hydrogen. From 
the purifier the gas passes to two large station meters.  
where i t  i s  measured , and a record obtained of the 
actual amount tha ', i s  being manufactured hour by 
hour. From the meters the gas is led to a large gas· 
holder, with a ca' acity of 2,000,000 cubic feet, and 
from the gas-hvlder it  passes, under a p ressure of 
f r o m  3 to 7 i n c h e s  of w a t e r ,  to t h e  city ·mai ns.  

Although tte Forty-fou rth Street station has a capac­
ity of 8,000,000 cubic  feet per day, it only requ ires an 
area of slightly over two acres to accommodate the 
plant, a fact w h i c h  is  favorably commented upon by 
the many foreign experts who have at vari ous times 
vi sited the stati on. Thanks are due to D r .  Elliott,  
chi e f  chemist of the Consolidated Gas Company, and w 
Mr. F. C. Crowell,  the superintendent of the Forty­
fou l·th Street stati on, for courtesies extended during 
the preparation o f  these arti cles. 

. . . � .. 
To Deterln l ne the nelght of L iq u i d  In a Cask. 

In order to ascertain h o w  far the l i quid reache s  in ·a 
keg, says Deutsche De sti'llateuren Zeitung, the follow­
ing simple method may "e employed : 

Take a glass tube, bent at right angles, whose long 
leg i s  eq ual to the height between the bunghole and 
the upper floor,  while the shorter one need only' be a 
few inches in length. The shorter end i s  n o w  con­
nected with the bung by a piece of rubber hose, the 
longer one is placed hi a verti cal position and the bung

' 

i s  opened_ Accordil'l.g to tlae ll;l-w .of .communi cati ng 
vessels,  the liquid will rise in the tube to exactly the 
same height as in tlae QMk. SQ that the level of  the fl uid 
can be ascertained with great accurac�' 

FEBRUARY 1 6, 1901.  
A u tolUo blle Neu's. 

The Grahc1 Palai s  of the Exposition is being utilized 
for a vast automobi le and bicycle show, in which all 
the leading French and foreign makes are represented. 
The E xposition has been organized by the Automobile 
Club of France, under the d i rection of its commi ssion­
er-general, M. Rives. The exhibits have been divided 
into two classe s : I. Automobiles of all kinds, moto­
cycles, and vehicles using mechanical traction. I I .  
Bicycles of all descriptions. A great number of ar 
cessories form part of the exhibits i n  each class. 
cording to the regulations,  each o f  the automobile, 
i s  required to make the trip from Paris to Versailles 
to show that it i s  really capable of working. A retro­
spective exhibit i s  one of the interestin g  features, P 
well as a hall set apart for explaining the working of 
th e different systems to persons interested . 

According to the Auto-Velo, the Automobile Club 
of France has not as yet formally announced its choice 
of the chauffeur:� "'ho are to defend its colors in the 
Gordon Bennett "':up race, but i f  certain indications,  
almost official,  are to be believed, two of these have 
been already chosen. These are Charron, who won 
the cup race last year, and Levegh, the w i nrier of the 
Paris-Toulouse race. For the third,  a l i st of the most 
p rominent conductors will  be made, and the com­
m i ttee will deci d e  by vote. Neither Charron nor 
Levegh has as yet received any notification as to the 
choi ce,  but it i s  probable that neither will refuse the 
honor_ As to the Belgian Club, i t  will likely send 
with Jenatzy a machine of quite a new variety, in 
which a ,combi nati on of petroleum and electricity will  
be used. According to Jenatzy, thi s machine makes 
the unusual speed of 72 miles an hour, but even if 
6 0  miles an hour is allowed, it will prove a formidable 
competitor. Fournier, the well-known motocyclist, 
who, mounted with Charron in the Gordon Bennett 
race, has tried this new machine, confirms its extraor­
d inary speed. 

Consul ' Hughes, of Coburg, w rites a s  follows : Dr. 
lVI.  Kallmann ' s  report on the competition of electrical­
ly p ropelled veh i c l e s  in Berlin i s  highly instructi ve. 
The hattery taki ng the first ,hoIlOrs weighed only 1 2 1  
p ou n d s  per kilowatt-hour, w h i l e  t h e  heaviest weighed 
286 pounds pel' ki lo watt-hour.  The mean weight of 
the thi rteen vehicles taking part i n the competition 
was 165 pounds.  Upon the assumption of a yearly 
totai m i leage of 9,500 miles ,  he calculates the annual 
m aintenance cost of a battery at only 4 8 d . ,  or,  say, 
a cent per mile .  The smallest consumption of energy 
per ton mile at the mean speed amounted to 91 watt­
hours for a passenger car, a far better performance 
than previous reco rds are able to show. At the high­
est speed , the consumption increased to 135 watt-hours. 
However, in the majority of cases, the demand did 
not vary greatly with the speed , which leads to the 
conclusion that,  in order to obtain the greatest com­
mercial economy of energy, the electrically propelled 
car should be d rhen at the highest speed consi stent 
with public safety. By the high speed the consumption 
of energy per car mile is not consi derably increased, 
while the number of passengers which may be trans­
ported in a given time naturally increases with the 
speed. With regard to the motor best adapted for the 
wei ght to be propelled, the capacity should amount tl) 
approx i mately 1 kilowatt per ton of the rolling weight. 

A number of interesting experi ments have been re­
cently made i n  the I talian Army with regard to tht 
application of automobiles in mil itary maneuvers. 
These tests have been carried out at Tu rin,  under the 
di rection of the officers of the Etat-Maj or.  To this 
end,  the government had previously ordered from a 
Paris firm a heavy steam automobile of 50 horse 
power, capable of transporting, besides the combusti ble 
and water necessary for a course of 20 miles,  4 tons 
of material at a mean speed of 6 to 8 miles an hour on 
level road.  I t  has been found that with this load the 
automobile could easily mount grades of 8 and 10 
per cent while making 4 to 5 miles an hour. In other 
cases, besi des the 4 tons of load which it carried, it  
could d raw 10 wagons, representing a total  of 27 
tons, on roads not exceeding 4 per cent grad e .  The 
experi ments made by the Etat-Major have been carried 
,out on a large scale, and the automobile carrying its 
full load has made several times the trips Turin-Pino 
Chieri , 22 miles ; Turin-Orbassano, 21 miles ; Turin­
S u se,  32 miles ; Turin-Su se-Mont Cenis,  42 miles, etc. 
From these trials it has been proved undeniably that 
steam automobiles will  render great service for the 
transportation of heavy loads. A s  to the li ght ma­
chines, especially for the transportation of personnel, 
the offl,,;'al R 'have found that petroleum and electric 
vehicles will  prove of great val ue i n  military oper­
ations,  although the latter m u st be for the time ex­
cluded from the active service of the troops on ac­
count of the difficulty of finding charging station s 
along the route. These tests are being continued by 
the Etat-Maj or,  and til e results are quite favorable to 
the lIse of the au1;omobi l e  in the army_ 
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\£orr e s p o n o ence . 

O u r  ... l. r lu o r{' d  C r ub,er!!t. 

To the Editor of the S l' I E :" T l F I C  A MEIlll'A:" : 
As a reader of the SC l E :" TIF IC A:UEIllCA'I" I have been 

very much interested in the articles appearing in the 
paper at different times on the various navies of the 
world, and especi"ally on the development of our own 

,navy. It is very satisfactory to think that, ton for 
In, the American ships are equal, if not superior, to 

j ,rhe ships of any other navy of the saTHe date and 
class, I think this especially true of the battleships 

. of the "Georgia" dass, which are without a peer in 
� .any navy, But it is doubtful if the same can be said 

of the armored cruisers of the "St, Louis" and "Cali· 
fornia" (']asses. 

In the article on the English navy in the SCU; :" T I FH '  
i\ :,u:inc.\:" o f  December 1 0 , 1898, the difference between 
a protected and an armored ship was explained, " Any , 
ship having a vertical water lin - . ··,It of armor" was 
classer! as an armored ship, and for this reason I think 
the " S L  Louis" should be classed as an armored and 
not as a protected cruiser, If we compare the " St, 
Louis" with the " Varese" of the Italian navy, it is 
found that the "Varese " has so much more armOr pro­
tect ion that I almost agree with you that the two 
ships are not in the same dass, The "Varese" has 
the same number of 6-inch rapid-fire guns as the " St, 
Louis, " and one 10·inch and two 8-inch guns in addi· 
tion, The " St. Louis" is better supplied with quick· 
fire and machine guns, but still it is to be feared that 
the " St. Louis" would cut but a sorry figure in a stand­
up fight with the "Varese" with equally efficient crews. 
Of course, the speed of the " St. Louis" would enable her 
to run away; but if the displacement of the "Vare se" 
( 7.400 tons ) were raised to that of the " St. Louis" 
( 9,700 tons ) , a difference of 2,300 tons, or about 3l IJc,( 
cent, would not the extra displacement allow boiler 
and engine power enough to raise the speed of the 
"Varese" from 20 to 22 knots? If such were the 
case, what chance would the " St. Louis" have then? 
In the " Maine" it is expected to raise the spe e d  from 
16 to 18 knots by adding 1,000 tons to the displace· 
ment, or about 8.7 per cent. 

Another ship to compare with the " St. Louis" is 
the Japanese "Asama." The two have practically the 
same displacement, coal capacity and speed, but in 
armor and guns the Japanese outclasses the American 
completely. The "Asama" ought to be a match for 
two ships like the " St. Louis." 

In the article describing the " St. Louis" ( S C I E :" T IFlC 

A:\IEInCAX. December 22,  1900 ) "he is compared with 
the English " Monmouth" without much advantage to 
either, as each posse sses q uali ties lacking in the other. 
It has been stated several times in the SCIEXTIFIC 
A :' I E I1 H ' .\ :"  that the English ship s were very much un­
dergunned in comparison with our own and other 
navies . .  If so, I do not think they should be adopted 
as a standard with which to compare our own ships, 

If the " Asama" be compared with the " California," 
it is seen that the two ships have the same speed, the 
same battery of 8·inch and 6·inch guns, practically 
the same belt armor, and about the same protection 
for the most of the battery. Probably the continuous 
casemate armor of the " Californi a" affords more pro­
tection than that of the " Asama:' whi2h has the 
further disadvantage of having four 6 inch guns 
mounted on the main deck with o"ly shielcl protec· 
tion. The "California" also has a more effective bat· 
tery of quick-fire and machbe guns. These are un­
(loubted advantage s in favor of the American ship. 
But they fail to account for the enormous difference 
of 4,000 tons in the displacement of the two ships. 
The Japanese have obta h e d  nearly the same results 
in a ship of only 9, 750 tons as we have in a ship of 
13.800 tons. I do not see where we h'eve any reason 
to boast. I think the fundamental principle of naval 
construction is that, other qualities being e qual, the 
most efficient ship is the one which can give and take 
the most pounding ;  and the rc aval constructor who 
turns out such a design has beaten his rivals by just 
that �uch. It has been stated in the SC I EX TIFIC 

A�IEl: I( 'AX that a quart of eS'iciency could not be ob­
tain e d  from a pint of displacement, but in our new 
armored cruiEers it looks like getting a pint of ef­
fi ci8ncy from a quart of displacement, The data for 
arrivin g at the above conclusions have been gleaned 
from the columns of the SC I E XTIF IC A:.IEIUCAX. 

If my ideas on the subject are wrong, I would like 
to learn it through the same medium which brings me 
to the real reason for writing : That in some future 
issue of the SCIE:"TIFIC A :.n:I{[C�\1" you would devote the 
space to a comparison of the American with the Italian 
and Japan ese ships mentioned. I think such an article 
would prove very interesting to a large number of 
your readers. F. I. Bllow x.  

Kittery, M e "  January 4 ,  1901. 

[The following reply has been received from an ex-

pert to whom the above letter on our armored cruisers, 
and the one published in our preceding issue on the 
same subject, were referred.-EIl , j  

These correspondents are right i n  denominating the 
" St. Louis" an armored cruiser. The term "protected 
cruiser" is used officially in connection with these 
vessels for the reason that the appropriation under 
which they are to be constructed was for three pro­
tected cruisers, The Board on Construction deter­
mined to embody in the vessels such features as make 
them second·class armored cruisers, and the disposi­
tion of weight represented in the design was forced 
upon the Bureau of Construction and Repair. 

SpeakiEg generally af comparison of our own ves­
sels a,'! cl those of foreign design under construdion, 
it may be said that the difficulties in the way of a 
strictly true and impartial comparison are extremely 
great because of the inaccuracy of information as to 
detd ls of the foreig� vessels which is available to 
any one writing as your correspondents do. The dis­
plf: eement given in all publications touching upon 
such ve ssels is gen erally the trial displacement, and 
" trial displacement" is, at best, a very indefinite term. 
inasmnch as the weights to be carried on trial mus � 
be (l efinitely known in order to make the use of trial 
dif]llacement, for purpose3 of eomparison, of any val· 
\l e ,  The trial displacement fixed for vessels of the Uni­
tell S t ates navy involves a considerably greater pro· 
por timl of the maximum weights to be carrie(l, in the 
deep sea·going condition, than is the case with many 
of the foreign·built vessels of war, and this is espec­
ially true in the ease of vessels designed and built 
by private shipbuilding concerns abroad, The dispo­

' sition of weight in any design is necessarily deter­
mined by a compromise among several opposing inter­
ests, and in the case of vessels designed for the United 
States navy, it very often happens that the disposi· 
tion of weigpt final;ly fixed upon is not that which the 
de signers themselves regard as the most desirable. 

Among the features affec�ing the total weight and 
the distribution of weight which may possibly ac· 
count for some of the differences noted by your cor­
respondents between recent design� for vessels of the 
United States navy, as compared with those of foreign 
navies, it may be said that the designers for the pro­
pelling machinery for these vessels require weights 
such that about 11 horse power are developed per ton 
of engineering weights, whereas, in the case of the 
vessels quoted, the horse power per ton of weight is 
very materially greater. The space reqnired for ma­
chinery has also had an effect in ,determining the 
lengths of the vessels, and through affecting the 
length has made necessary material increases in ar­
mored protection for the water line area,  The quan· 
tities of ammunition carried by our own vessels are 
understood to be very considerably in excess of those 
in either of the vessels quoted by your correspondents. 
The weight and space devoted to the accommodation 
of officers, petty officers and crews of our vessels are 
materially greater than in the case of the other ves· 
sels under comment ; and it may also be pOinted out 
that there is a considerable expenditure of ·vl.eight in· 
volved in the provisions made for our efficient systems 
of ventilation, heating. and electrical installations, 
as well as in such less noticeable details as ice plants, 
cold storage, laundries, et T here a� ? other elements 
which may be less read i l v  brought into the comparison. 
such, for example, as the differences in freeboard anli 
total height of structurp in the several cases ; scant· 
lings and geaeral strel:'$th of the structures, and space 
and weight devoted to th e accommodation of the com· 
plements and stores and supplies carried for their use. 

,\. ;\ e ,v Edition o f  t il .. (' p' ) o l'(' (l i a  o f  Hee(· i l,t s .  

A f e w  years ago the publishers o f  this paper issEc l 

the first edition of "The Scientific American Cyclopedia 

of Receipts, Notes and Queries:' It was well received 

by the press, and carne quickly into the favor of its 

purchasers, It has been used by those unfamil iar with 

the arts with great success, To those who are unac­
Quainted with the book, we may say that it consists o f  

a careful compilation o f  the most useful receipts which 
hav e appeared in the SCU: X T l F I C  A :\l E H l C A X ,  together 
with much additional information, Nearly' eve ry 
branch of the useful arts is represented, and almost 
ev ery inquiry relating to formul<e will be fountl 

answered in its pages, making it of the utmost value 
in either house or factory. It is much more than an 
ordinary receipt book, as it gives all the standard and 
special formul<e, thus enabling the reader to find a 
receipt which fits his peculiar need. The alphabetica I 
arrangement with abundant cross references makes i t  
an easy work to consult. The Appendix contains the 
very latest formul<e, 900 in number, and in response to 
many requests the publishers have decided to print a 
small edition of the Appendix for those who have an 
ea rlier edition of the Cyclo]Jellia. They have also pre­
pared a very full table of contents, which will g:ivp n,n 
admirable idea of the scope of the book. 

1 03 
Engi neering Not es. 

The canal hill which was introduced in the Prussian 
Diet of January 12 calls for an appropriation of 389,-
000,000 marks, or $97,250,000. 

A large corundum mill, said to be the largest in the 
world, is in operation at Raglan, Ontario. Fifteen tons 
of corundum are turned out a day, using one hundred 
tons of rock. 

Many railroads, including the Chicago, Great West­
ern, ar.d the Chicago & Alton and Erie Railroad ,  have 
ceased to permit news agents and peddlers upon the 
trains, as it was found to be a nuisance to the travel· 
ing public. 

The St, Petersburg Car Vvorks have just finishe(l 
for the Trans·Baikal line of the Siberian Railroad a 
fine train of five cars, whieh eost over $50,000. One 
of them is given UIJ to first· class passengers, two to 
second-clasil passengers, the fourth is a parlor car, 
and the fifth a diner. They are all connected by vesti· 
buies. The furniture is mahogany, and the parlor is 
provided with a piano. 

The men who were at work on the top of the Will· 
iamsburg tower of the new East River Bridge, New 
York, had a thrilling experience on January 19, when 
a sudden snow squall struek the city. The wind 
raised part of the wooden flooring and blew the boards 
in every direction. The men lay down and held on 
to everything within reach. Some of them had to 
discard their gloves in order to maintain a firm grip, 
and. in consequence, had their fingers frostbitten. 
After the flurry of snow subsided the men carne down 
the rope ladder and work was suspended for the day. 

The cycling industry of England is at present in a 
critical condition. The majority of the companies 
have not paid any .dividends during the past year, and 
the outlook portend., worse business in the future, It 
is estimated that no less than $100,000,000 are sunk 
in the cycle industry in England. During the past 
four years no less than fifty companies aggregating a 
capital of $25,000,000 have disappeared. The main 
reason for this crisis is over'capitalization, combined 
with reckless, dishonest trading, while the cycle, al· 
though a popular means of locomotion, is being rapidly 
supplanted by the motor car. The cycle firms at pres­
ent in a flourishing condition make this industry only 
a ramification of an extensive business, so that any 
loss incurred by cycle manufacture is compensated by 
the financial success of other specialties. 

Moscow was formerly connected to Nijni-Novgorod 
by a waterway, but through neglect this means of 
intercommunication has long since been closed, owing 
to the filling up of the channel with sand, etc. At· 
tempts, however, are to be made to reconstruct it. The 
river Moskwa a few years ago was a useless water­
way, but a steamer trading company built a series 
of locks and darns. and have since developed a vast 
traffic, amounting to about 17,000,000 poods per an· 
num, between Moscow and Kolomna. Above the lat­
ter point to Rjasan, where commences the navigable 
portion of the river Oka, which flows to Nijni·Novgo­
rod, the passage of the river is obstructed by sand. 
It is proposed to remove this sand as much as pos sible. 
and to erect dams and locks so that a sufficient depth 
of water may be obtained throughout the whole of this 
section of the river. By this means a cont,inuous 
waterway will extend from Moscow to Nij ni·Novgorod, 
The cost of the scheme will amount to ab:)Ut $ 3 ,250,000. 

Belgium is suffering from the err8cts of an acute 
indllstrial crisis, which threate:2s to severely inter· 
fere with the prosperity of t1:e c::nmtry. The high 
price of coal has nece Esitated the clo ,'il' g of numer­
ous mar:ufactories, and the cOll s c quec: t  i" ( Tcase in the 
number of the unemp:oye:l .  The mine rs, owin g to 
their strong organization , have been enabled to enforce 
their demands regarding increase d wagcE, and it is 
anticipated that grave trouble will result when the 
break occurs in the price of coal, ri "  ce they will not 
be disposed to acquiesce to a corre2pon ding reduction 
in their wages. The diamond cutters also promise 
considerable trOlrble. They have united and demand 
an eight-hour day without any reduction in their 
wages. The glassworkers have also caused severe 
disruption in their trade, and the result of their 
strike has been to direct a heavy blow at what is 
probably the strongest industry in Belgium. The dis· 
content in this trade has been caused by the employ· 
ment of non-union men. Owing to the strong unanim· 
ity which exists among the employes in Belgi um the 
unions are very rich and powerful, and are in a posi· 
tion to defy the masters for a long time. The larger 
manufacturers are resisting the workmen's demands, 
but the smaller manufacturers, Whfl are not in a posi· 
tion to maintain inactivity for any great length of 
time, are removing thei I' works to other countries, 
where the workmen's organ izations are not so poten· 
tia L  Fnless some arrangement is shortly concluded 
hetween the masters and the men grave and extensiVE 
trouble is apprehended. 
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INGENIOUS WATER.WHEELS. 

BY WALDON FAWCETT. 
Probably the most ingenious water-wheels in the 

world are those that are u sed for irri gating purposes 
i n  the State of Nebraska, i n  which State. as in other 
portions of the Great 
Plain s  region of the West, 
the principal source o f  
wealth lies in t h e  soil .  
The entire section is char· 
acterized by exceptional 
fertility, and the agri­
c u I  t u I' a I possibilities 
would be simply boundless 
were i t  not for the insuf­
ficiency of rainfall. The 
strange forms of water­
hoisting apparatu s to be 
found in the West are 
largely the product of that 
necessity which has ever 
been the mother of i nven­
tion. Frequently the farm­
er has found that a water­
li fter of some sort was 
needed i n  each field, or at 
every well on the farm ; 
but the aggregate cost o f  
s u c h  an installation, com­
bined with high freight 
rates, has precluded the 
possibility of the u se of 
factory-made windmills 

J c ieu tific  �meri ,an. 
purchasing the ordinary style buckets and chains and 
adapting them to his own power, thi s farmer man­
aged to rig np a water elevator capable of discharg­
ing 2,000 gal lons per minute, the lift being 26 feet. 
Horse power and steam power are used according 
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111 localities where there are live streams with good 

currents, the current wheel is very common. Though 
changed and modernized in many ways the general 
plan is the same. The force of the current causpf' 
the wheel to turn, and in so doing a certain amount. 

o f  water is caught in boxes 

and other too-costly de­
vices. However, !'eady 
makeshi fts of one kind or 
another have solved the 
problem. Native lumber 
i s  cheap, and inasmuch a s  
no excessive amount o f  
w o r k  i s  required, an i rri­
gating equipment that 

NOVEL WINDMILL, NEBRASKA. WATER ELEVATOR ON BLUE RIVER, NEBRASKA. 

or receptacles, carried to 
the top, and there dis­
charged into a trough. 
Boxes, paint kegs, barrels, 
etc., are sometimes pressed 
into service and attached 
to the wheel in place of 
buckets. The larger cur­
rent wheels which i n  some 
cases cost several hundred 
dollars each, are capable 
of doing extensive work, 
and are really engines of 
economic importance. For 
instance, the current wheel 
designed and built by 
David Hunter near Suther­
land, Neb., consists of 
eight swinging troughs, 
each of four gallons c a­
pacity, hung to the ei ght 
paddles. These are emp­
tied in succession a s  they 
come to the top. I n  Sioux 
County in the same State 
and on a b ranch of Hat 
C reek may be seen a well­
built current wheel, which 
is 30 feet in d i ameter and 
capable of irrigating 15 to 
20 acres. Farther north, 
at Hot Springs, South 
Dakota, there is a mag­
nificent current wheel, 35 

feet i n  diameter, which is 
said to yield to its owner 

a cash money rental of several thousand dollars an­
nually. In the case of this apparatus the stream, al­
though small, is very swift. 

meets every need can be supplied at a very moderate 
outlay. 

There are i n  use on the farms west of the Missis­
sippi almost innumerable different forms of water­
lifters. These include the windlass, hand pump, wind­
mill. horse power, gasoline, petroleum, and steam 
engines, endless chain buckets, current wheels of all 
sizes, Archimedes screws, jacketed screws, running 
at high speed, etc. The endless chain and 
bucket, of which there i s  a great variety of 
designs, i s  an economical and successful 
water-li fter that is i n  extensive use, possibly 
partly because i t  can be readily taken down 
and set u p  again and is not easily injured. 
This class of apparatu s i s  especially adapted 
for short lifts. An ingenious water elevator 
is in u se on the farm of John W. Karl' near 
Benkelman, Neb. The apparatus was put up 
at very moderate expense, the chief com­
ponent parts being an old link-belt elevator 
and a second-hand horse power with the 
necessary tumbling shaft.  The well from 
which the water is taken is about 8 feet 
in d iameter at the bottom, tapering to 5 

feet . above, and is tightly curbed with 
board s. The lift o f  water i s  not more than 
14 feet. and the two horses have no harder 
work i n  li fti ng 27 cubic feet of water per 
minute than they would have in plowing. 
The mill has a capacity of fully 40.000 cubic 
feet of water per day. and this serves to 
irrigate more than a dozen acres of ground.  
A similar but larger water elevator is  that 
of William James, near C rete, Neb. By 

to the amount of water needed. A s  an example of 
what may be accomplished by means of tnese quaint 
devices, it may be noted that Mr. James first began 
to irri gate by hauling water from the creek and 
sprinkling it on the land. Finding thi s work slow 
and laborious. he built the elevator above referred 
to and soon had fifty acres under successful culti­
vation.  

Although the name might suggest a separate desi gna­
tion, there are many reasons why windmills, where 
used for irrigating purposes, should be classed with 
the regular water-wheels already described in detail. 
In Nebraska is found the heart and center of the 

windmill movement. The famous Platte 
Valley. with its broad expanse and shallow 
wells. is a veritable windmill area. From 
Omaha west through the State, a d i stance 
of half a thousand miles, the traveler i s  
never out o f  sight o f  one or more o f  these 
unique and interesting devices. There are 
almost a score of different types of home· 
made windmi l l s  in general u se in the West, 
including what are known a s  the Jumbo, 
merry-go-round, battle-ax, and Holland 
mills. each of which may have four, six, or 
eight blades, and an endless variety of tur­
bines. 

JUMBO WINDMILL AT CUSHMAN PARK GARDENS, NEBRASKA. 

The subject of novel water-lifters in their 
relation to irri gation enterpri ses in the 
West should perhaps not be dismi ssed with­
out a word regard ing a phenomenal class 
of wells found throughout a large portion 
of Nebraska, especially south of Platte 
River. These wells are known by various 
names, " blowing," "roaring," "breathing," 
" singing," o r  "weather" wells, according to 
the widely separated communities i n  which 
they occur. I n  some sections of the State, 
notably in Jefferson County, mounds of 

30·FOOT CURRE N T  WHEEL ON BRANCH OF HOT CREEK, NEBRASKA. 31i·FOOT CURRENT WATER-WHEEL NEAR HOT SPRINGS, NORTH DAKOTA. 
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earth are heaped u p  around the curbing and pump to 
check the wind, and frequently when snow is used 
i n stead the mass i s  speedily riddled by numerous blow­
holes. 

There are periods when these wells blow out for 
consecutive days and an equal period when they are 
reversed. This i s  te sted with the flames of c andles and 
by d ropping paper, chaff, feathers, btC . ,  into the casing 
to see i t  blown out with some force o r  else drawn in. 
When the wells are blowing audibly the water rises to 
a h i gher level than before, and when the conditions 
are reversed and air is drawn in,  the water is low­
ered.  I n  the case of many well s  a reverse of the 
current is noticed as i t  is morning o r  evening and 
accordi ng a s  the temperature is high or low. 

Experience has taught the people that the blowing 
of their wells is p remonitory of an approaching storm, 
hence the name "weather" wells. The citizens have 
e l abo rated many explanations, some o f  them as inter­
es tin g as ingenious, but the generally accepted theory 
iE that the phenomenon is due largely to atmo spheric 
pressure. An elaborate investigation to determine the 
exact character of these well s  will ,  i t  i s  expected, soon , 
be undertaken, under the auspices of the United States 
government. 

. · e • 
THE T RUN C ATED M AN .  

This remarkable person, w h o  was exhibited i n  Paris 
at the time of the Expo�ition, i s  one of the rare ex­
amples of a human bei n g  who has been from birth 
deprived of his arms an d legs ; he was born i n  France 
i n  the department of Morihan ( B rittany ) ,  his father 
and mother being i n  easy circumstances and living 
upon a small farm. Both the parents are of good 
constitution and physically normal. Their son, now 
about twenty-five years of age, has n o  apparent trace 

THE MAN T IS REL IGIOSA-NATURAL SIZE. 

o f  arms or legs, and hence is generally known by the 
name o f  I ' Homme Tronc, o r  Trunk Man. Outside of 
thi s remarkable peculiarity, the rest o f  his body does 
not present any marked variations from the normal ; 
the head is somewhat large in proportion to the body ; 
the capillary system i s  but little developed, and the 
head shows a premature baldness.  H i s  parents have 
always taken great care of him, and he lives i n  a 
normal way ( apart from the use of h i s  members ) ,  a s  
n one of the essential organs of life are wanti n g ; he 
eats,  d rinks, and d i gests like another person, but if 
left  to himself he would undoubtedly die,  a s  i t  i s  im­
POE sible for him to move h i s  body i n  order to procure 
fo o :' .  It  may be thought that hi s condition would 
react upon the mind,  and that he would be of a sad 
d i sposition and place but little value upon existence ; 
on the contrary, he seems to be sati sfied with life. 
'1 he writer questioned h i m  upon this point and he 
r e s p o n d e d  
that h e  waE 
quite content­
e d  with exist· 
ence ; he does 
not suffer from 
want of occu­
p a t i o n ,  a s  
might be sup­
posed, a s  he 
has di fferent 
kinds of work 
to keep him 
busy. One of 
h i s  chief occu­
p:taons i s  that 
o f  m a k i n g  
s ill a I I  tables 
an d {; h a i r  s ,  
and other ob­
jects, by nail­
ing together 
pieces of wood 
which h a v e 
been previ Dus­
Iy cut out for 
him. One of 
t h e  engrav· 
ings s h o w  s 
h i  m engaged 

The Toilet, 

Jtitu fifit �mtritl1n. 
i n  this work. He takes a n a i l  i n  h i s  mouth, plants 
i t  in the wood and drives it  i n  very adroitly ; he also 
threads a needle with his mouth, and can take u p  a 
glass or metal cup whi ch i s  given him to d ri nk and 
empty it wi thout spilling a drop. He seems to be 
sufficiently intell i gent, without being particularly so.  
At the time of the Exposition he was put on exhibi­
tion i n  a small hall near the grounds.  For two of 
our engravings we are indebted to Lectures pour Tous. 

... � . . . 
THE MAN TIS RELIGIOSA IN ROCHESTER, N. Y. 

BY N. HUDSON 1100RE . 
Some two years ago a farmer living in one of the 

nearby villages, brought into the city of Roche ster 
some curious growths which he had found on h i s  

MANTIS -NATURAL SIZE . 

growing corn. They were identified as egg-cases ot 
a Mantid ,  and were supposed to be those of the com­
mon southern variety, Stagmomant i s  carolina, al­
though it was several hundred miles farther north 
than any speci mens of thi s i n sect had been found be­
fore. The following year many more of these cases 
were found .  Indeed, i n  one part of the city, near a 
school-house, there were so many of them that the 
children gathered them a s  playthings, and a small 
paper-bag full o f  these cases was given to a nature 
student for purposes of observation. 

These particular cases were gathered during the 
winter and kept in a warm room. By Easter Sun­
day the young Mantids were pushing their way out, 
and, unfortunately for lack of proper food-flies be­
ing scarce-several hund red of these valuable insects 
perished. I n  the meantime it  had been d i scovered that 
these in sects did not conform to the descriptions 
of S .  carolina, and some of the cases were sent to 
Cornell Experiment Station, where the young were 
rai sed . . To determine accurately what speci es of 
Mantid these newcomers were, some adults were sent 
to Mr.  Scudder, an expert, for i dentification.  

Like everybody else he supposed at first that it was 
the carolina variety out of its range. But,  he says, 
after tryi n g  to run it down to Stagmomantis,  h e  turned 
at last to the Old World tables, and found at once 
that it was a Manti s, and by comparing specimens, the 
common European variety, Manti s religiosa. 

Unlike most of our European importations i n  the 
insect world, notably the cabbage butterfly and Hessian 
fly, this most recent addition to our fauna is a val­
uable acqui sition.  I t  is insectivorous and destroys 

Taking an Airing. 

THE TRUNCATED MAN. 
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large numbers of grasshoppers, caterpillars, mosqui­
toes, and flies.  It  i s  a most interesting insect to ob­
serve, even the egg-case itself being quite a notable 
affair. This is whitey-brown i n  color, and has a reg­
u larity that is very beautiful.  Up the center of one 
side runs a braided effect, which seems entirely won­
derful When you consider how the case is made. 

The female selects some twig or stem suitable for 
her purpose, and emits the " foam-like" material which 
dries and forms the case. She holds i t  i n  position 
and moulds it into shape with her hind legs and the 
tips of her outer wings. When you hold i t  i n  your 
hand and observe its structure thi s seems hardly possi­
ble, and the eggs are not put in hit or miss, but in a 
definite manner. 

As may be seen from the illustration the case is 
formed of many scale-like bands overlapping each 
other. They do not lie absolutely flat, but stand up a 
little. Underneath these scales the eggs are placed 
each in its cell, well protected and quite concealed 
from view. I n  our first sketch the young Mantids are 
seen emerging each from his own cell. They bear 
no resemblance at first to the mature insect, each 
coming out wrapped in a casing, and looking like a 
mummy in its grave clothes. It must take a vigorous 
effort for each little creature to expel itself, and it 
then remai n s  quiet for lieveral hours till this  first skin 
is shed. After this is accomplished it  appears with 
its full complement of legs, and looking like a tiny 
edition of the adult Mantis. Over one hundred and 
fifty were counted as they came from the case, those j eggs deposited last hatchi ng first. 

I t  would seem as if  each female had done her duty 
i n  making and filling one of these cases, but the same 
one has been known to make two� and one specimen 
made three, the last one being small and quite irregu­
lar, and then she died.  

Like other members of the o rder Orthoptera ( which 
1ncludes the walking-sti cks and grasshoppers ) , these 
i n sects are often difficult to d istinguish from the 

leaves or bushes when they lie 
in wait for their prey. The 
Man�is  away from its leafy sur­
roundings is showy and large. 
Its body is long and slender, the 
first segment of the thorax beinta 
of unusual length. Its front 
legs are powerful members, 
armed .with stout hairs which 
assi st i n  holding its prey. 

Some of the adults are brown, 
some a leaf green, apparently 
without regard to sex. They 
often remain in the same posi­
tion for hours, with the front 
legs raised i n  the attitude of 
p rayer-hence the name-wait-
i n g  for the first unwary insect 

EGG CASE -NATURAL which comes withi n reach. I f  
SIZE.  t h e  i n sect d o e s  n o t  c o m e  within 

seizing d i stance they c rawl, or 
rather sidle slowly toward it,  and then make a quick 
pounce, holding the i n sect firmly in the strong front 
claws, while i t  i s  eagerly devoured. Grassho,ppers 
seem a particularly agreeable diet, and one Mantid will 
easily di spatch three or four at a meal, beginning at 
the head and working backward, d iscarding only por­
tions of the hind legs, wing-tip s  and some of the 
internal organs. 

We had two of these Mantis in a cage for observa­
tion. They lived there p eaceably for several days, fed 

Making Toy Furniture. 

on a diet of 
flies and bee­
tles. Just be­
f o r  e leaving 
them for the 
night several 
fre[h fl ies were 
a d d e d  a n d  
matters seem­
ed all serene. 
W h e t h e r  a 
quarrel came 
u p  i n  t h e  
n i g h t ,  o r  
whether t h e  
fly diet proved 
u n s ati sfactory 
one may not 
3ay, but the 
next morning 
the g r e e 11 
M a n  t i d  was 
monarch of all 
she surveyed, 
and in one 
corner of the 
cage were a 
pair of brown 
forelegs. She 
p r o b a b l y  

© 1901 SCIENTIFIC AMERICAN, INC.



1 06 
found them too tough. Notwithstanding their pacific 
name these insects are fierce fighters, and it i s  i n  bat­
tle chiefly that the female uses h e r  wings. Then she 
rai fes them and springs upon h e r  foe. The loss of a 
head, or a leg or two. or even a portion of the body 
does not quench the fiery nature of a fighting Manti d,  
but they may go on battli n g  in this  condition for 
hours.  The females are tIle larger and hence have 
an advantage over the males, often devouring her 
mate as h e  advances to court her. 

The Mantidffi are a venerable family,  the name Man­
ti s meaning prophet. According to Anacreon they fore­
told the coming of the spring, and holding u p  their 
forefeet in prayer, were ever supplicating the gods.  

Almost all Oriental nati ons have legends about this 
singular i n sect. and in South Africa they are known 
as the Hottentot' s God. The Hindoos venerate its 

A LOCKING-HINGE . 

,m r; posed powers of sanctity and soothsaying, and in­
"eed wherever thi s insect i s  found are also ·found 
superstitions which make the killing o f  one a crime. 
I f  one i s  found i n  a position of danger i t  i s  always 
carefully removed out of harm's way. Even the "un­
speakable Turk" recognizes what greatly resembles 
an attitude of prayer, and accordingly treats i t  with 
respect and attention,  believing it a fellow-worshiper 
with himself.  

The only sound we have observed i t  to make i s  a 
sort of scraping. Thi s is caused by rubbing the wing 
with the hind leg, and seems to be somewhat of the 
nature of a call to battie. 

It i s  not l ikely that i t  will ever be absolutely de­
termined how this valuable add ition to our insect 
in habitants was brought to Rochester. This city i s  
one of t h e  greatest nursery centers i n  o u r  country, 
and young trees and plants are imported in great 
quantities.  Whether the insect came in its adult state, 
or whether some egg-cases were the means of its in­
troduction, will probably never be known . 

It must have been here several years before it was 
first noti ced,  for i t  is found i n  considerable numbers, 
a n d  i s  slowly increasing its area. I t  has crossed the 
Genefee,  and we found this fall a number of cases in 
one of our parks, placed a s  high as four feet from 
the ground.  The egg-cases are made i n  August, sur­
vive the winter and are hatched out the following May, 
s o  the greater part of the insect ' s  l ife i s  spent i n  the 
egg. W hile it i s  in the adult state, however, its i n d u s­
try is untiring. 

I t  i s  intereEting to note that in a la rge nursery. 
ne:lr Philadelphia another Mantid has become estab­
lishe d .  This is  an Oriental variety, and a native of 
China and Japan. Its value is known, and It i s  care· 
fully protected so that i t  may increase. 

There i s  no reason why the Mantis religi o sa should 
nOL gain a firm foothold i n  this country. Geographical­
ly it i s  five o r  six degrees south of what i s  its northern 
limit i n  Europe. Every creature which helps even i n  
a small degree to k e e p  d o w n  t h e  m a n y  insect pests 
like grasshoppers,  mosquitoes, and flies, should be 
encourage d ,  and we are prepared to welcome this 
stranger within our gates and make him feel at home. 

• • • •  
Tel e p h o n i n g  �Vithout �Vires. 

M .  Gauti e r  announces that the first step has been 
made in the discovery o f  wireless telephony. He 
ascribes the di scovery to M .  Maiche, the French in· 
ventoI', and the experiments were carried out in the 
forest of St.  Germain. The transmitter was placed in 
a house on the outski rts of the forest, and i t  was con­
nected with the earth in the same manner in which 
lightning rods are connected .  Two i ron posts, ninety feet 
apart, connected by wire,  were planted i n  the ground 
about a thousand yards d i stant. Voices and other 
soum i s  at the transmitter were clearly heard at an 
ordinary telephone receiver attached to one of the 
posts. M .  Maiche ciaims that the communi cation i s  in 
a strai ght line and not by wave current,  but by a cir­
c u i t  current. thus enabling a given spot to be aimed at. 
I f  the recei ver i s  not placed exactly in the d i rection 
given at the cu rrent, there will be n o  transmi ssion, 
and receivers on either side of the line of transmission 
will not be at all  affected.  

J cirntific �mtti,au. 
A NOVEL HINGE . 

I n  order that a door may be locked at any point 
desired, Thomas Wright, of Rome, Ga . ,  has invented 
the hinge shown in our i l lustrati on. One half of the 
hinge i s  provided with three superposed lugs, be­
tween the upper two of which one end of a lever is 
pivoted .  The other end of the lever carries a pin 
which can be inserted i n  one of a series of holes 
formed i n  a strip on the other leaf. By inserting the 
p i n  in the proper opening of the stri p ,  the door i s  
h e l d  o p e n  at t h e  p r o p e r  angle. 

. I .  . 
E l e c t r i cal Hcosiost a llcc M e t a l .  

Among tile w ork recentl y carried on at the Gove rn­
ment Physieo-technical I n stitute o f  Charlottenburg 
( I3erlin ) i s  the study o f  a new alloy composed o f  cop­

per,  zinc and alumini um, whch appears to possess spe­
cially good properties for standard electrical resist­
ances. The alloy has somewhat the appearance of 
brass, and i s  made by a manufacturer at Achenrain, 
i n  the Tyrol . A metal, to be of value in electrical re­
sistance work, should have a high specific resistan ce 
and the coefficient of change of resistance with tem­
pe rature should be as small  as possible ; the metal 
should not form a thermo- electric couple with copper 
o r  brass sufficient to i nterfere with the measurements. 
The tests made with the new alloy show that its spe­
cific resistance is  high, lying between 51.70 and 54.08 

m i c rohm-centimeters, according to d i fferent samples. 
The tempe rature coefficient between 18 and 25 deg. cen­
tigrade is very small and negative ( th e  metal �ecrea,>­
ing in resistance with a rise of temperature ) ;  the co·  
efficient lies between the limits -0.00001 and -0.000002. 

Measurements of the electrical resistance made be­
tween -4 deg. and + 60 deg. show that the alloy has a 
maximum of resistance in the neighborhood of 20 deg. 
centigrade ; at low temperatures the coefficient has .1 
small positive value,  and at high temperatures a small 
negative value. The thermo-electric action with cop­
per i s  very small.  this having been found to equal 0.56 

microvolt between 20 deg. and 45  deg. centigrade and 
0.60 between 20 deg. and 6 5  deg., for a difference of one 
degree between the temperature at the joint ; this  
value i s  exceptionally small .  anti i s  less  than that nf. 
manganin,  which is one of the best resi stance alloys, 
the latter givi n g  1.3 mi crovolt under the same ci rcum­
ptances, while constantin gives as high as 40 micro­
volts. As to the chan ge of resistance with ti me,  which 
i s  anothe r  factor of a resi stance metal to be considered , 
this can only be determined after a sufficient period 
has elapse d .  On the whole,  the experiments show 
that the new f lloy possesses valuable properties for 
the construction o f  electrical resistance standards, es­
pecially for laboratory measurements requiring great 
accuracy. 

A NEW FORM OF INSULATOR. 

I n sulators made of glass o r  other fragi le material 
often fall apart when broken and drop the wire.  To 

THE WOOLBERT INSULATOR. 

remedy this evil,  Henry \Y. Wool bert, Box 690,  Pitts­
burg, Pa., has patented a glass i n sulator comprising 
two blocks o r  heads, the upper of which i s  formed 
with two incut openings for two wires,  and the lower 
of which i s  formerl with a single incut opening for 
receiving a single wire.  Embed d ed i n  each block i s  
a woven wire frame an(1 wires o r  metal strips. The 
blocks are secured to a glass arm i n  which sustaining­
wires or metal strips are placed. The device employed 
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for securing the bloeks i s  a screw-threaded glass bolt, 
through which wire>; o r  metal stri p s  are passed.  

By this construction the metal supporting devices 
are completely in sulated from the electric wire.  Should 
any of the glass parts be b roken or cracked, the sup­
porting devi ces will sti ll hold them together. 

• • • 

AN INSTRUME N T  FOR DRAWING ELLIPSES. 

An ingenious instrument has been devised by Ger­
trude M .  King, of Nantucket, Mass. ,  for describing 
ell ipses with a pen, pencil or cutter. 

The i n strument consists of a slotted frame, i n  the 
shape of a Maltese cross, supported by springs on two 
standards, so that it ean be pressed toward the drawing 
surface and can return automati cally. Beneath the 
Maltese cross a seribing beam is attached, consisting 
of two paral l e l  arms, servi ng as runners for three 
blocks. The center block, held i n  place by a screw, 
covers a needle.  The left block can be adjusted along 
the scribing-beam an(1 damped by a thrumb screw. The 
right block, carrying the d rawing tool, i s  also adjust· 

A N  ELLIPSOGRAPH. 

able, and can be clamped in any position. The left 
and center blocks are provi(leLi with slide- blocks ar­
ranged to move longitu d inally i n  the slots of the 
Maltese cross. 

I n  using the i n strument, two lines are drawn at 
ri ght angles upon the paper. The right block is then 
adjusted so th.lt i ts d istance from the left block is 
equal to one-half the minor axi s of the deEired 
ell ipse ; and the center block i s  then adjusted until 
its di stance from the right block i s  equal to h a lf 
the major axi s of the ellipse.  The instrument is then 
arranged with the center point over the i ntersection 
o f  the major and minor axes of the ellipse. The 
scribing beam i s  moved with the right hand, while 
the instrument is  pressed with the left. B y  varying 
the pressure a light or h eavy mark i s  made. When 
the pressure has been released, the Maltese cross i s  
carried u p  b y  the springs o f  the standard, s o  that the 
drawing tool is removed from the paper. 

. . . , .. 
(: 0 11 11 {  v o n  Zeppelin H o nored. 

Count von Zeppelin recently delivered a lecture be­
[ore the Colonial Soci ety i n  Berlin.  He was authorized 
to announce that the Order of the Red Eagle had been 
conferred on him, and read a letter in which the 
Kaiser, after describing Count Zeppelin's achievements 
a s  constituting an epoch-making advance in aerial 
navi gation, stated his  intention to support the inventor 
i n  further experiments by placing the advice and expe· 
rienee of the Balloon Division of the army at h i s  dis­
posal whenever he mi ght desire.  Count Zeppelin has 
certainly earned his  decorati on,  and i t  is grati fying to 
see an inventor of a machine for aerial flight so hon­
ored, as he necessari ly had to b rave r i d i cule for years. 
Count Zeppelin was very candid in his lecture. He did 
not di sguise the d rawbacks of the system-the enor­
mous size of the airship,  carryi ng such a quantity of 
gas, and the deli cate nature of the material of which 
the ship was constructed-but the fact remai ns that 
his airship has successfully attained a great height, 
carryin g  with it ,  i n  add ition to the crew and ballast, 
p rovisions sufficient to last over ten days. 

Count Zeppelin alEO has the d i stinction of having 
tal;en part in the famous cavalry r ai d ,  i n  18 70, whi p,h 
was the first blow in the Franco-Prussian war. 

• I e  • 
r h e  SeDe n l i Jic A m eriean an Educator. 

For more than half a century the SUlE:'iTIFI(; 
A�H:I{ l('A N has been recognized as an educator for the 
old as well as the young. I t  i s  particularly grati fyi ng 
to feel that the youth of the land are being reached 
and benefite d .  The following letter was received re­
cently from Mr.  G.  B .  Royer, of  Elgin, I l l . : 

"A long story short is thi s :  My son, eleven years, 
over one year ago could not be interestprJ. i n  his  school 
work. We had tried every means. Just why, I cannot 
say, but one year ago I ordered the S(;IENTlnc: 
AMERIC'AN i n  his name: He was interested, became 
studious. and did so wel l t.hat. h i s  teacher called to 
a scertain what had been 0111' remedy. I thought I 
could not affor(1 the paper for the coming year, and 
my son has eal'lled the money, anrl wishes to have h i s  
SC II,NTfFW A �'lfo:I{ \ (, A N  conti n lled another y e a  I'- Please 
send January numbers," 
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J u dgnl e llt i n  Tech n i c a l  Matters. general principle of inspectorshi p over contracted 

work, there i s  a lack of good j udgment ; and, no doubt, 
there are cases when, i f  the i n spectors were allowed a 
freer hand and the exercise of i n d i vi dual j udgmen t ,  
there w o u l d  be a saving of c o s t  and vexation to both 
parties to the contract. On the other han d ,  i t  would 
be a very easy matter to run to extremes, and entirely 
neutrali ze the value of inspectorship by giving to th.? 
inspector a license for the exercise of h i s  judgment 
which would enable h i m  practi cally to supersede a 
written contract. Such extreme cases as the one 
quoted above must be regarded as the accidental de­
fects in the working of a system which, bro&dly con · 
sidered , is admirable. As between an inspectorship 
which i s  rigidly bound to a li teral interpretation of 
a contract and an i nspectorship which i s  entitled t o  
interpret the contract according to its o w n  individual 
j u d gment, we think that the former i s  certainly the 
p referable extreme. Mr. Dickie's article ,  which i s  pub·  
l i shed in full i n  the current i ssue of the S I·PPL �;MEXT. 

makes out a strong argument in favor of a middle 
course,  in which the inspector,  while guiding himself 
broadly by the contract, i s  ready to depart from its 
li teral text where one or both parties to the contract 
would be benefited and the interests of neither as­
sai led.  

starting acciclent2 11y, as,  for example, when i t  was run 
i nto by another vehicle.  The subject i s  an interesting 
one, and affords a considerable field for invention. 
All carriages should be requ ired by law to have some 
safety d evice by which the public will be p rotected 
from the dangers of a carri age set into motion by 
unauthorized or mischievous persons. 

---------���I �  • .----­
'('be C u rrent SUllplcmcnt. 

I n  lhe course of a paper recently read before the 
Tee-hnical Society of the Pacific Coast,  by Mr.  George 
W. Dickie.  of the Union I ron Works, San Francisco, the 
author put in an eloquent plea for the exercise of more 
j u d gment by technical experts who are appointed to 
superv i se,  for the firms or the government that they 
represent, the construction of work in manufacturing 
establishments. Mr. Dickie says that h e  does not 
know a single university that has a chai r o f  common 
sense, and that, in trying to account for this omission, 
he can think of but one reason, and that i s  the impos­
si bili  ty of finding a man to fi l l  such a chair.  The 
a n t h o l' of the paper protests against the hard-and·fast 
i n terpretation which inspectors almost invariably put 
u pon their "book of instructions," and complains that, 
too often, suggestions offered by the manager of the 
contracting works, looking to improved methods of 
executing the detai ls  of the contract, are received i n  
a n  attitude o f  suspicion. a n d  that these suggesti ocs, i n  
spite of obvious mutual benefit to both parties con· 
cerned, are often rejected merely because they d o  not 
conform to a li teral i nterpretation of the contract. Mr. 
Dickie quotes the instance o f  a small marine boiler,  
which h i s  firm was building for the Treasury Depart­
ment, under a very strict specification.  Finding that 
i t  would be better to weld the plate forming the sides 
of the combustion chamber-because the riveted seam, 
as shown i n  the drawing, came i n  the way of the 
stays-he recommended a change, and,  the inspector 
agreeing with him, the plate was welded instead o f  
riveted. A s l i g h t  waste in heating resulted in t h e  
p l a t e  b e i n g  1-32 of an inch thinner at the weld than 
in the body o f  the plate.  At the completion of the job, 
the inspector,_ finding that the plate was slightly thin­
ner at this point,  rejected i t  under i n structi ons from 
Washington, although, as a matter of fact, the welding 
had rai sed the strength from 6 7  per cent o f  the plate, 
i f  riveted, to 92 per cent, a s  welded. This i s  quoted 
a s  an i n stance, not of the desire of the i n spector to 
cause a loss to the contractor, but simply of a failure 
on his part, or on the part of h i s  superiors, to apply 
sound judgment to the question before them. 

• ' e  • 

The current S lJPPLE::IIEXT, No. 1311, has a number 
of articles of unusual interest. "Primitive Huts of 
Ostia" and "The Farnese Theater at Parma" are 
very attractive illustrated articles. "The American 
Patent System" is a subject of a most important paper 
by Commi ssioner of Patents Duell, and i t  contains 
very valuable informati on and stati sti cs. From it 
we find that Mr. T.  A. E d i son has received, between 
the years 1872 and 1900, 742 patents ; l<�ranci s  A.  
Richards,  619, and Elihu Thomson, 444 patents. "The 
Prepared Mustards of Commerce" gives a number of 
formulas.  "The Bureau for Testing Paper at the 
Paris Chamber of Commerce" i s  accompanied by a 
number of engravi ngs. "Compulsory Rotation or Pos· 
itive Driving" i s  by Prof. C .  W. MacCord. "On the 
Need of Education of the Judgment i n  Dealing with 
Technical Matters" is by George W. Dickie. "The 
Panhard-Levassor Automobile" i s  accompanied by a 
most elaborate series of engravings showi ng the de­
tai l s  of mechani sm of a racing machine, "The Engi­
neering Works of the Suez Canal" is a valuable trea­
tise.  "The Burni n g  of a Baku Oil  Depot" is of par­
ticularly timely interest, owing to the recent con­
flagration s. 

A L O (' k i ll�: Dcv l <' c  fo r .. \ Il t o lliobiles Want.ed. 

(; o n l e n l li .  
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\Ve agree with Mr. Dickie that, in such cases as the 
above, con sidered by themselves an d apart from the 

Quite a number of accidents have occurred with 
automobiles by reason of unauthorized persons at­
tempting to operate them while they are left at the 
curb. Some makers of horseless carriages have pro­
vided various forms of locking devices, which seem to 
work admirably, but in most cases there i s  no reason 
why a person who is fami liar with the parti cular type 
of automobile could not operate the carriage. Of 
course, in certain types of electrical carriages, special 
locking devices have been provi d e d .  which are can· 
trolled by a key similar to a door key, but for many 
other types of horseless vehicles there i s  really no 
guarantee that the carriage will  not be tampered with. 
Some carriages are provided with means by whi ch 
the swi tches or valves cannot be operated until the 
d river resumes his  seat ; but, of course, a device of 
this kind i s  only valuable to prevent the carriage 

}I�J1g]an(l ' H  decadence . . . . . . . . �)� 
('; al-l-wut-er, rnanufaetnrc ()f* . . . HlJ-ln� 
Hi nge, l o eking*. . . . . . . . .  . . . . . . .  l Oti 
InVClltwll8, index of . . . . . . . • • • . . . . JOn 
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\' il'c,  p i pe aull I w n e h * .  101 
'V at.er wheels"" . . . . . . . . , . . . .  , . . . .  HU 
Zeppel i l l ,  CUl1llt V O l l .  hUJlored " lOG 

RECENTLY PATENTED INVEN TIONS. 

lU (' {' h n  .. h· nl Devi(' c s .  

F R -C I T -P I C K E IL-G ERI-L\.RD L .  'r H r :\" E :\" }  

O r o v i l l e ,  C a l .  rrh i s  f r u i t - p i cke r  (' o n s i s t s  o f  

t.wo p i voted m e m b e r s ,  one of w h i ('h i s  sp]' i ng� 
('o n t l'o l I p (}  and constitutes a c u t t e r ,  The de­
viL-e i s  t o  be securpd t o  tlw first t w o  fing-er� 
o f  the hand i n  a eonveniPll t p o s i t i o n  over the 
p a l m .  '1'h(" ('tl t t p I' -blnde i s  operated by the 
t h u m b, so that the stem of t h e  f ru i t  ('an be 
l'eadily c u t .  

A l'l'A HA'lT:'; F O l :  FO IDI I X U  P L A T E  O l t  

H II E E T  G L A H H .-LAW H E X C E  I-I , 1>oL.-1 S .  Pen­

dlpton, Ind. By means o f  t h i::; apparatus it i s  
[I oRsible to fO l'ln c u r ved, ('O lTugated o r  fi a t  
sheet and p l a t e  glass w i t h o u t  the lise o f  " 
b l o w i ng-tulw. or \v i t h o u t  the neeessity of pour­
ing the molten glass upon a bed-plate o r  i n t o  
a m o l d ,  '}'he p r i n c i p l e  o f  the i n v (' n t i o n  ('o n ­
s i s t s  i n  d r a  \v i n g  a w i de o r  narrow s h e e t  o r  
p l a t e  o f  glass f r o m  a reser vo i r  ('on t a i n ing' 
m o l t e n  glass : c o n t ro l l ing t h e  tptIl pel' a t u l'f' of 
the glass as i t  is  i n  IHO(,(,SS o f  f o r m a t i o n  into 

a p l a te o r  slwpt,  u pon a n  appropriate forming 
plate supported upon a frame : a n d  providing 
nwans fo r t r u i ng t l w  side f'dgps of the glass 
shppt o r  p l a tt" a n d  also means for dptaehing tlH� 
(' o d i n g  pia te 01' sheet from the maHS of glass 
i n  the rpse rvoir.  

B O X  - :\L\ K I X G :\IA C l I I X E.  - CAIn. E x ,;­

H E IW- ,  Ht. .J oseph, :\l i c h .  TIH� m a e h i n e  forms 
IH)XPS f r o m  a n  endle::.::s Hheet of pape l' ,  metal 
o r  other m a t e r i a l ,  a n d  iil  so constl'u('ted that 
the box b l an k s  are suecessive l y  c u t ,  the i r  sides 
and flapH folde<l i n t o  position to fo r m  t h e  
box b o d y  a n d  u n i ted h�' s t a p l es, a n d  t h e  fi n ­
i s h e d  box d i scharged f r o m  t h e  mach i n e .  The 

box-hl a n k  i s  fo rnlPd hy dies bet\vc0n w h i c h  the 
stock i s  passed by the a c t i o n  of a n  i n t f' r m i t t e n t  
f e e d .  A f o l d p l '  r e c p i v p s  t h e  box-blank from tlH� 
(levieE'.  whkh folder ( 'ompris('s a form and a 
ree i p ro(' a t i ng ( ' I'oss-head, S t a p l i n g  deviees 
o n  opposite sideH of t h e  folder drive staples 
t h rough t h e  box sides and H a p s .  

H ( ) ] S T I X (; -:\L\ ( ' I I I X E,-ElI\urtD C. H E r 'r l m ,  

Hoc k v i l le,  C o n n ,  The p u r p o s e  of t h e  invention 
i s  so t o  a rrallge a h o i s t i ng-machine t h a t ,  when 
the drum i s  n o t  rotating. the load o n  t h e  h o i s t ­
i ng'eable c a n  IJp sllpported a n d  h e l d  a t  any 
dE'si red [jo i n t  without danger o f  l o \v(� ring t h e  
load, The Il1P(' h n n i s m  h.v w h i c h  t h i s  resu l t  i s  
attained cons i s t s  eKRPn t i a l l ,v o f  a crown-\vheel 

carried hy a franl e  mountf'd to rotate o n  t h e  
hoisting-drum shaft.  and a geal'-wheel mounted 
to detiect and to eng'age two rows o f  teeth on 
the crown-whee l .  T h e  movement o f  t h e  d r u m  
causes t h e  deflec t i o n  of the wlwe l .  

CARYl X C;  A X D  E X G lt A  Y I X U  MAC H I N E .  

-ATT I L I O  S'l'IHL\. ,  l\Ia n h a t t a n .  �ew Y o r k  dC\-,. 
T h e  o b j e c t  of t l1(' invt"ntion i s  t o  p r o v i de a 
l't'IH'o ou c i n g- m a . - h i ll (" f o r  ( 'n l'ving wood. ac­
c o rd i ng t n  :l g i Vf'll pa tt p I'n , hi l t o f  (l i lfe,·p u t  })I 'O­

p O l' t i o n R ,  A t I' i a ng u l a l' f r a m e  i s  hung a t  on� 
ap('x by a u n i ve r s a l  j o i n t .  t 'np of the s i des 
of this frame i s  p l'oYide<l with two r e e t i ­
l i nearly-moving :.::; l ide:.::;, carry ing l't'�vee t i v e l y  t h e  

t ra c P I' and rP:I)l'oduc('l' -too l .  A �ra<ll1 a t f'd a n n , d r \' i ( ' p  pass to rql1 a l i z e  t l w i r  t em}Jf' I'a tl1 re . r j o u rnalrd w I  !l H e r i e s  of t a p P R  beur­
,. these numhers i s  p i votpd to another UJH:'X of t h e  t l' i fl ll g' u l a l '  I A H ll ( ' t i oll -fan i s  ( ' o n n p ( ' t p u  w i t h  the In i x i ng dp- ing- llumbpl's 

frame a n <l i s  adj tl s t a IJ l y  e onnp('tf'd with th e '  vi< -p : and cuo l i n g  and predp i t a t ing: cyl inders Yarif's p rogTE 

t r a c 0 1' s l idp.  A n  e x t e n s i b l e  l i n k  i s  a d j ll s t a b l y  B " P pach ( 'onnpe tp<l w i t h  a d i ::.w ha l'g\"-p i p(' toward one elh_� 

� r1other 

('onnectpd a t  one end with a gnt dua tt-'(l a l' In l e a d i n g  from t l l P  fan. E a e h  l' o o l i n g  a n d  p rp ·  f p l'f'u t tapps w i l l  altol "':'  
a t  a p o i n t  bet\VePll i t s  v i v o t  and t ll (-'  t ru('P l '- , d p i t �l t i ng- device h a s  a !' i n' u I a r  watp r-.itl ckeh.-'d a r i t h m e t i c a l  p roblems of i n c l'eu'. 
s l ide. a n d  i s  ('onnectt'd at its o t iH ' 1' P ll d  w i t h 'Chan ll f' l  into w h i< - h  OI)f'l1 S  thf' dis( 'ha l'g'e-pipt' TIl(' dPYjcp (' u n  b e  used for pI'oblems 
a repl'oducel'- R l i d p ,  'rllP trU('pr ( 'an 1 )(' l'(-';Hl i l y  I fro lll the fan,  rrhe dUlnnpl  i t s p J [  ll'a<ls i n t o  fl'a c t i o n s .  

111 , ,, 

1110yed over tlle p a t t p l'n b y  reason o f  tile u n i ­
versal j o i n t ,  As t he R l ide ( 'ul' rying- t l l (' - 1'("­
p l'odt]('pr-tool moyps i n  :'H 'co rdalH'e wit h the 

movemrnt givf'n t o  the iTa('PI' -sI ide,  n n  e x a e t  
" (' p roduction (. f  t I l (' pattern is madp on the 
f a (' e  of t h e  w o o d e n  block,  

n A I B I � - S g E I ) E IL- F rr '-\ � K II. Pg'l'I·;IDL\. :--; . 

1fa n h a t t a n .  Sew York d t y .  The raisin-s('eder 
h a s  an i m p a l ing-p i n  e y l i nder.  an endless wnven 
fabric. and gnidps t o direct t 11p fabric t o  and 
fl'Olll a p o r t i o n  of t llt-' e y l \n th11' t o  e-ng-agp t lIe 
i m p a l ing-pins and to t ravel w i t h  tlIpln d u r i n g  

p a r t  of the revo l n t i o n  o f  tlw c y l hHlf'I' .  ..:\ 
deil p e t o l' hetween t h p  i m p a l i ng-p i n s  and t h p  

g u i d e s  disengages t h e  f a b r i c  fl'om the i m p a l ing­

pins, The dpfiec t o r  servps to d i l'Pc t t h (�  l 'f-'­

moved p 1l 1 p  t o  a I'eee i v ing-box.  Thus the sef-'ds 
art' forced o u t ,  w i t h o u t  u n d u l y  tpari ng' t h (�  
r a i s i n s .  

B H E A K·LE ymt L O C K  F ort ( ; L \ , S .-.TA;;·  

P F� n  L .  A C K EIDL\S . )Ionon, Ind. In a p r e v i oll s 
patent granted to ]\1 1'. Ackpl'man. a means fo r 
locking t.he l e v e l' of a b l'eedl - I oading g u n  was 
described by whieh t h e  bl'eak·le v(' ]' was pre· 

a w a t p r-ja( 'kptf'tl d i :" whu l'gp -pipf' w h k h  ( 'ul'l' iPH 
o ff  Ow exhaust-gasf's. \' n l ypd -dis ( ' h n l 'gp hnp­
pprs rp( 'p i \7e t h e  s o l i d  m a t t p l' frolll t l H "  chunnpl 
and u iseta l'ge-pi IH" . 

T E � I l ' O IL\.l ( Y  B I :\' IJ E IL - C r u l' !.I'T s Y. I I I,; ,, ­

K 1<:: I.,  )Ianha t t a n ,  Xew Y Ol ' k  c i ty.  T h i K  i n v f-' n ­
t i on i s  a temporal'Y hin<l('l" designed espf'd a l l y  
f o r  h o l d i n g  t h e  l e a  y e s  o f  a IH'r[l c t u a l  lpdgpr. 

that i s  to say. o f  a n  accou n t -book. the- lPaYPH 

of whi( 'h are l'cmo v u b l p .  so t h a t  t h p  same bo()k 
SPl' \'es i rulf-' fi n i t e l y  fo]' a n n m i H' l' of } ) l'ol ong('ll 
a(,'('on n t � .  rl'he binder h a s  a hody on w h i c h  

two c l a m p i ng s('(' t ions slidf' toward a n d  fro Ill 

ea{'h o t h e r .  G-llide ITl Pmhen; arf' f a s t pne-d by o n e  

p n d  to the ( 'orl'('sponding' d a m p i n g  seetion-; , 
these gnide mcmbers ha ying a P P l'llUllH'n t  s l i d ­
i n g  engage m e n t  w i  t i l  E'ach o t h p r  R O  t h a t  tlH'Y 
forlll an u n broken holdpr f O l' t h e  leavps l'e­
ga l'lll ess of thE' positions of t he c l amping S(,( '­
t i o n s ,  E u ( ' h  c l ampin� s P ( ' t i o n  has a n  opening-. 
S U dl openings serving to re(' e i ve t h e  frf'e ('nd:-; 
of tlIP gll idf' mrmhers to p e r m i t thesp free 

ends to pass thp i n n c r  faees o f  tllt-" c l am p i n t!,"  
seetions,  when the d a m p i n g  se(' tions are moved 

vented from being oppnpd u n l ess the owner of togethC'r.  
the gun s o  desirpd.  In t h a t  d(-'vice a bol t en- ]HAL ]," O l{ S P R I N U - S C A L E H ,---FL o n E :,\ T I x l'� 
t e r ing t h e  leve l' \vas a c t n a tf-'d by a rotary I L. K E I . L ( ) ( � q .  � an t a  Barbara. C a l .  rrh f-'  \vpi gh ­
h: l'�e l  tl�l'�ed 

.
by a de� a('habl

,
e

, 
kr-y .

" 
I n

" 
the i n�

-S( 'ale ('o �n [) I:i
.
sf's a eusing, �� p l a t fo n�l . a 

p r esent In\ CntlOll the samp. l E'su l t  I S a( c o m - RI Hn d l e .  proJ ectIng from the ( 'aSIng,  a pO I n te r  
p l ished by causin&' a n  (' x t r r n a l  s l idp t o  lock o n  t h{--' e n d  of the s p i n d l e. and a fix('d l) (' a ]' in� 
t h e  level' e i t h e l' t h rough a b o l t  0 1' by d i rcc t on tll<' spi ndlp.  having a s(' l'e w -fi t t f'd ( l u t (' 1' 
engagement,  or both.  a n d  by so organiz i ng t h e  end,  A d i a l  is tno u n tp(l to t u nl n p o n  t h p  b�"a j'­
sl ide t h a t  t h e  safety of t h e  h a m me rlPss gu n  is ing and tll(' poin tpl '  p l n �r H O V f' 1' t lw d ia l . A 
secured. washer o n  the bearing' Pllg-agPH the d i a l .  B y  

C L O T l l E :'; -\\'A R I I L\, ( ;  �IAC ll I N E . - \\' I LL- meanH of a nut H<Te w i n g  o n  the bearing- the 

l A .\ I  )1.  rr IlO :\L\. H ,  East C h icago. I n d .  rrh i s  m a - \vaslH ' 1' ( 'an he f o n ' e d  w i t h  m o l'(� 0 1' lrss p l'es­
chine for wm;;h ing c l o t h E' S  i s  characterized by SU l'P aga i w.; t  the d i a l .  
i t s  s i m p l e  a n d  inexprll s i ve ('o nstruct ion a n d  
by i t s  r a p i d  and e ffi d e n t  operation.  The m a ­
c h i n e  i s  so m a d e  t h a t  a l l  pal'ts ( 'an l)p dll p l i ­
c a ted or rea d i l y  repaired,  a n d  t h a t  t llP c l o thes 
cannot he torn during the opel'a t i o n ,  The 
\v'atpI' ( 'an hr d l'awn from 11lP t u b  w h i l e  the 
e l o tlws a l'e in the lllu( 'hine.  and fresh w a t e r  

R n p p 1 i f' d .  A l l  p a r t s  can be re a d i l y  removed 
when the mat' h i n ('  i s  to be c l paned. 

M i s(' e l l a n e o n s  Inve n t i o n s .  

A P l'AHA'I' P :';  F O lt FL l T I';-IH T S 'l' C O N I  ) j,; X ­

:'; A T I ON.-Hnlo!.I'H H nTT c H r .  A l'gp n t ine.  Kan. 
Till" invention I'e latps t o  a p p l i a n eeH for n w ('llan­

k a l l ,\' pl'r(' i p i ta t i n g- a n d  ('o l lf'c· t in g- tlw fw l i (l 

m H t t p r c on t a i lwcl in t h p fumps a r i s i ng' from 

lllP t a l l u l 'g; i < - a l  p l a n t- s ,  'fhp fumps pass t h l' ( lllgh 

a cooling drvice having narrow ehamhpr�,  

spae("d to form a e i l'( 'u l a t i ng a i r-s pucf-' . 'Vi t h  
t llP ('oo l i n g  dpvi ef'. a m i x ing dt-'vice i K  l' Oll­
nel'ted in to which the fumes from the cooling 

HAT·:';Tlt E T C Il E IL --,TOIl X  I" . K I'T';:'H"' I C K ,  
C' r i p p l p  C rpek,  C o l o ,  T h e  h a t - s t l'rtdlP l' ('om ­

prisps s e- c t i o n s  h a y i n g  outwardly projec t i n g  
top and hottom wnlls and v e l't k a l  l' o l h 1 l's 

monntE'd t o  rotate hptwppn t ll(' walls.  H.v 
reason of t h i R  construction st r a i n  is exerted 
in all d i re e t ions,  

T O E - ( ' L I P.-AHXOLD 1\1.  B.\LI> W I X ,  � n n t a  
C r u z .  ( 'a l .  T h i s  b i e y e l e  tOP-dip i s  so a I' l'unged 
i n  1'� l a t i o n  to tIl<' pedal that it w i l l  tit over 
t he instep of t h e  I'idp l'. thus p r o v i d i n g  a ,good 
Illl l'c h a s p  f o r  a n  npward p u l l  o n  t I l t'  u I H " ; t l'ok(� 

of the ppda l .  A wear-p late is fllrnhdwd w i t h  
t he c l i p ,  w h i dl \vpar-p l a te is opsignpo to !'('­
l it"ve tht" Jw<la l f l'om ll lHl11P WPH r hy ] ,l1 bbi ng- of 

I-he ri<lpl " s foot.  

D E \, W E  Fnlt 'I' E A I ' I I I N O  A IU T l nm'I' I ( ' . 
-- 'l�l I ( ) :\f.\ H  I'J , HOIUH<J :'l'  A:\"ll ALFHED A. "'�U,L.\CI'� " 
l\ I i n t ll rIl . C a l .  By means of this  dev i l'c a 
l a rg<-' n ll Uluer of e x a m p l e B  c a u  hI::' read I l y  
formed. I n  a 811pport 0 1'  frame, rol lers are 

S E E · :';A \\', :\ 1 E ]{[(Y - GO . nOl');,D, A);'n 

LA \\, X · :'; 1': AT. - F I<"' 'O K  L .  "'I<f( lH'l' , Xyaek , 
X, Y. The i n YPll t o r  h a s  d e v i sed a sre-saw so 
( 'OllSt  l'l H' t e d  t h a t  t h e  t p (·tt"l'-lJoa l'd haH H o t  o n l y  

a v e r t i c a l  p i v o t a l  m o t i o n .  b u t  a l so a ho rizoll ­

t a l  m () t ion.  a ba l l  and sockpt ( 'onnl::'ction being­
p r o v i ded I)(' t Wf-'pn the tf'e t p l'-board and i ts S U � ) ­
port to SPCU I'I::' both motions,  By h inging o r  

v i yoting l egs t o  t h p  undel' side o f  t l w  board 
a i a wn-spat i s  fO I'UH'd, 

1'( l ltTA B L E  1 ' 1 I O TO( ; H A P  II J ( ;  DAIU(-

] ( O ( ):\I .-A!.BEHT \\'E It " E I< ,  Arena, X .  1. :\11 ' .  
\Yerne!' h a s  d e \' hw d  a ve l',\- convenient dal'l;: ­
I'oom w hh-h w i l l  p I'ohahly b ('  exh"nsively ll HPd 

by t ra y (' l i n g"  p h o t ographers. T h e  dn l'k -rOClTI 
( 'omprises a tn a i n  box. having a fl e x i b l e  hood 
sPcu l'ed n ronnd an olH'ning in t h e  to!) of t h e 

b o x .  S l l::'pvPs of f k x i h l e  material  a l'e RP('u l'pd 

a rouud o{) pn i ngs in opposite sides of the hox . 

T h p  box is p l'ovided w i t h  openings in i t H  sid<-'s .  
n o rm a l l y  dosed by s l idps.  A u x i l iary bo xeH , 

OIH:'n o n l y  at onp sid(",  ('u n  be inserted in t hese 

openi ngs when tllP  H l ides a l'P l'Plnov<-'d. so a:-; 
t o  p x tPIHl 011t \';'ardly f rom the m n i n  box.  rl1 hps(� 

a n x i l i a ry boxps are used only fol' dpvelopiug" 
l a l'gp p l a t r' s .  

� IE T l I Ol )  O F  :\I A K I X G S I L W O - F IX () ] ( [ l ) :'; . 

- '\� l I . I .L\:\r  C .  HELLA H "  1 1  HA l\- [ o u n t  H treet,  

I k r k f' ley �(l!1 a r e .  L o n d o n ,  Fjngl and, ( ' a l dllm 
fl u o l' i d  o r  iluorspar i s  fus('d together with dry 
('a l c i u Ill c h l n r i d .  th(' resu l t ing ('ool(--' (} maSH 1)('­
i n g- t hp ll g1'ound in a dry state and In ixed w i l l I  
s i l k a  0 1' H s ll i t a b l p  s i l i cat.e,  T h e  invpn t o l' 

h a s  f o n n d  by experiment t h a t  t h e  y i p l d  o f  
s i l ic o -fltl o l' ids is m u c h  greater whpn cu i e i u m  

e h l o r i d  i s  added a n d  t h a t  w i t h i n  certain l i m i t s  
an i I H' I 'PHSP o f  t h e  ('a l c i u m  c h l ol'id l'e l n t i v (' l y  
t o  the e n  k i u m  fi n o ri d  i n c reu�es t h e  p l'oduetion 
o f  s i l i co-ti u o 1' id.  

BrT'l'OX.-FHA�(, T � C() CL.\ Il K .  1 Jtl l'ango, 

::\lrxic o .  Tlw i n v p n t i o n  i s  an i m p ro vf'd bu t t o n  

(If t hr t,\'pe i n  whieh a h i nged head i s  e m p l oyp:d 

::;;0 a �  t o  s('c nrp a s i mple and effi('ipnt constrnc­

t i o n  i n  whkh t h p  head i s  ('apahlp of assll min� 
t wo d i ifPI'('nt pos i t i olls--an inse rting' p o s i t i o n ,  
i n  w h i c'h i t  i s  ],pad i l y  m o v a h l E' .  and a se(' tl l ' lng' 

p o s i t i o n  i n  w h i c h  i t  i s  p r ac t ic a l l y  locked,  Thl--' 

i m p l'ovP(} h1J t t o n  comp1' i �es n m a i n  head havint;" 
a s h a n k .  a h i ngp(} h e a d  eOllneetE'd w i t h  t h e  
s h a n k .  n lHI n l o c k i ng-plunger m o u n ted to s l ide 
leng·th w i s p  o n  till' shank. 

F,\ :'; T E :\ [ :\, ( ;  ] ) E \' I (' E  F O R  llFrT() X S . -­
,J os E I ' I I  :\' \·: \, 1 .\' :--; ,\ :'\ 1 1  .JO I l :--; F; , "'Tl I T E .  l\la n h a t ­
f n n .  '."\ P \Y Yo !'l;: d t y. Tlw i n Y e n t o l's I H l \'P p l'O­
vided a fa s t rn i n g  d(-'vice a p p l icable t o  a l l y  
shank-hu t t Oll . w h ic h  d (" v i ('e can he covPl'r(] w i t lI 
tl IP  same m a t p ri a i.  as t h a I  from wldc, l t  nw ga r­
ment is made. )Jar example, upon m i l i tary u n i -
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forms i t  i s  advisable t o  conceal bright buttons 
on occasions ; and these buttons the device 
is especially des igned to hold in place. The 
faste'ning device is so constructed that the 
bu tton is not liable to work loose. 

CARTRIDGE-CAR R I E R .-DR. I�DWARD T. 
G m soN, U. S .  A.,  Fort IIarrison, Helena, Mont. 
The invention provides a body-band having 
pockets for supporting frames o r  cases for 
cartridges, whieh are so alTanged on the hand 
that a large supply of ammunition can be car­
ried. The body-band for carrying the cart­
ridges is to be worn suspended across the body 
from the left shoulder as a bandoleer, portions 
on the front of the soldier's body being brought 
to an angle to eac h other, so that the soldier 
can extract his ammunition with greater ease 
than was possible with bandoleers hitherto 
constructed. The body-band is,  therefore, a 
combined belt and bandoleer. 

STOVK-I,�ItXEST C. COLE, 3218 Western 
Avenue, Chicago, Ill. A easing has a top 
plate above the firepot and a hot-air ehamber 
above the plate. Opposite pipes in fixed rela­
tion to and extending through and supported 
by the top pl ate open into the chamber above 
the plate. These pipes depend from the p late, 
extending into the flrepot, and point in the 
same circumferent ial direction to p roduce a 
rotary blast action over the fi re. By the use 
of this invention the pipes are not so apt to 
burn off as when a single tube is employed. 

NON-REFILLABLE BOTTLE. - JOH:-< S. 
HAGGERTY, .Astoria, Queens, New York city. 
'fhe neck of the bottle is provided with adj a­
cent enlargements. At the bottom of the neck 
a valve can be seated. A plug or stopper 
secured in the neck extends past one enlarge­
ment and into the next. The plug o r  stopper 
has a longitudinal bore and an exterior en­
largement at its upper portion, in which en­
largement marginal recesses are produced at 
the top and bottom. 'rhe two series of re­
cesses are alternately placed. 

ELEVATED RAILWAY.-JOHN W. GONe],], 
Kinderhook, Ala. 'rhis elevated o r  suspension 
railway i s  particularly adapted to fill the 
wants of communities where there i s  not 
enough traffic to justify the construction of a 
surface railway. The road can be cheaply con­
structed over level or hilly country, and re­
quires very little repair. Either single o r  dou· 
ble tracks can be employed, so designed that a 
uniform tension can be main tained in the 
tracks and supporting-cable, during the varying 
changes of the seasons. This result is se­
cured by deflecting the track laterally at in­
tervals from a straight line. 

EXHAUS'f-:\WFFLER FOR AUTO:\I O B I L E S  
A N D  STATI O XARY EXGIXE S.-Lomus Au­
TOMOBILE COMPANY, Westfield, Mass.  The 
Loomis muffier for deadening the exhaust of 
hydrocarbon-mot0l6 is made of aluminium and 
asbe·stos. In this muffier the exhaust is first 
cushioned upon itself so that it shall have its 
own free action, and is then expanded twice in 
small muffiers and three times in large muf­
flers. Between each expansion, apparatus is 
placed to change the gas to a stream. Upon 
its final expansion into the atmosphere, the 
gas is still  further changed in its nature to 
a practically steady stream. Various sizes of 
these muttlers are running on Loomis auto­
mobiles, and the noise is so reduced that in 
the large muffiers used upon delivery wagons, 
each valve of the engine can be plainly heard 
as it seats itself. t:pon the smaller carriages 
the driving chain makes a greater noise than 
the exhaust. These muffiers are thorough ly 
w e l l  made and are noteworthy for their neat 
machine work ; for they must be perfectly gas 
tight in order to obtain the results. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 

NEW BOOKS, ETC. 

KANT'S COSMOGONY. As in his E ssay on 

the Retardation of the Rotation of 
the Earth and his Natural History 
and Theory of the Heavens. With 
introduction, appendices of Thomas 

Wright, of Durham. Edited and 
translated by W. Hastie, D.D. Glas­
gow : James Maclehose & Sons. New 
York : The Macmillan Company. 1 9 0 0 .  

12mo. P p .  cix. + 205.  Price $1 .90 .  

Busin¢ss ana P¢rsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu­

facture these goods write us at once and we will 
send your name and address to the party desiring 

the information. In every c·ase it hi neces· 

sary to gIve tbe nUlDber of tbe inquiry. 

llI U N N  & CO. 
Marine Iron Warks. Chicago. Catalogue free. 

Inquiry No. 1 .-'Vullted the name and. address of 
a manufacturer of double and single gasoline burners 
of the kind in which a little gasolIne is allowed to run 
Into a small cup attached to the burner to produce heat 
in the same before using. 

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

I n q uiry No. 2.-"\Vanted the name and address of 
a manufacturer of porcelain placques with pictures in­
side similar to buttons now used with photographs on 
same. 'rhe are the size of a small saucer. 

WATER WHEELS. Alcott & Co. , Mt. Holly, N. J. 
I n q u i ry No. 3.-Wanted the name and address of 

a manufacturer or dealer in fancy wood marquetry for 
inlaying purposes. 

\'ankee Notions. Waterbury Button Co., Waterb'y, Ct. 

I n q u i r y  No. 4-.-'Vanted the name and address of 
a manufacturer of portable gasoline motors mounted 
OIl wheels, 

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

Chagrin Falls, O. 

Inquh'y No . 5 .-Wanted the name �and address of 
a manufacturer of spring motors of one or more horse 
power. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co .• St. Louis, Mo. 

Inquh'y No. 6.-Wanted the name and address of 
a manufacturer of acetylene gas engines for automo­
biles. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 14:1 Varick St.. N. Y. 

Inquiry N o .  'J.-'Vanted the name and address of 
a manufacturer of aluminum sheets suitable for 
strainers. 

By mail, $2-Goldingham's new book . " The Design 
and Construction of Oil Engines." Spon & Chamber­
lain, 12 Cortlandt St., New York. U. S. A. 

Inqu i r y  No. 8.-Wanted the name and aildress of 
a manufacturer of aluminum rivets. 

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma. 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 9.-Wanted the name and address of a manufacturer of automatic speed controllers for hand 
power elevators. 

The best book for electriCians and begInners in elec­
t.ricity is • •  Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co. , publishers, 361 Broadway, N. Y .  

Illquh'y N o. to.-Wanted t h e  name and address of 
a manufacturer of rapld photographic instruments that will photograph, develop and finish entirely in the shortest possible time, of half a minute, if possible. for making abstracts Of legal records in a county seat. 
La Porte Watch School, La Porte Ind. Catalogue free. 

] llquiry No. 1 l .-Wanted the name and address of 
a manufacturer of duplicating apparatus to copy and 
make duplicates of records. 

Inquiry N o. 12.-Wanted the name and address of 
the manufacturer of the Merritt rrypewriter. 

Inquiry No. 1 3.-Wanted the name and address of 
a manufacturer of autographic supplie8. 

Inquiry No. 14.-Wanted the name and address of 
a manufacturer of smal] hand power ice making ma­chines for domestic use, making from 50 to 100 pounds. 
at a time. 

Inquiry No. 1 :i .-Wanted the name and address of a manufacturer of apparatus that can be attached to any ordinary printing press, and render the latter use­ful as a color printing machine. 
Inquiry N o. 1 6.-Wanted the name and address of a. manufacturer of a complete plant for cleaning car­

pets, or machinery therefor. 
I n q uiJ'Y N o . 1 ".-Wanted the name and address of 

a manufacturer of small burners such as are used on brazing and soldering forges, using gasoline. 
I n q n i ry N o .  1 �.-Wanted the name and address of manufacturer or dealer in large colored photographs of scenery of SWitzerland, the Alps and the Rocky Moun­tains. 
I n quiry No. 1 9.-Wanted the name and address of 

a manufacturer of a dredge wherein the shovel opens and shuts like a clam shell, to be used for handling gravel. 
I n q u i ry N o. 20.-Wanted the name and address of 

a manufacturer of thermometers for measuring tem­peratures from 3001:1 to l000Q <.. entigrade. 
I l I quiry No. 21 .-Wanted the name and address of a manufacturer of pearl button machinery. 
Inqu iry No. 22.-Wanted the name and address of 

a manufacturer of machinery tools and material for manufacturing traveling bags. dress suit cases, etc_ 
Inqn i r J' N o .  23.-'Vanted the name and address of 

a manufacturer of a small liquid air plant suitable for butcher shops, etc. 
I u quiry 'S o .  24.-Wanted the name and address of a manufactUrer of parts and complete models of small steam engines and locomotives_ 
I u q u i r )' ]\'0. 2 �) .-Wanted the name and address of a manufacturer of acetylene lamps suitable for parlors and household use. 
a:r Send for new and complete catalogue of ScientifiC 

and other Books for sale by Munn & Co. , 361 Broadway, 
New York. �"'ree on application. 

HI NTS TO CORRESPONDENTS. 

Kant's work in the field of speeulative phil­
osophy has so completely overshadowed his 
scientific labors that the true value and 
start i ing originality of his " General Katural 
H istory and Theory of the Celestial Bodies " Nam
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have been fu lly -appreciated only by a few OUI' information and not for publication. 
lllodern ph't�sicists. The originality of Kant' s References to former al'tieles or answers should givp oJ date of paper and page or numher of question. 
cosmogonic hypotheses, it is true, may be dis- Inquiries not answen�d in reasonable time should be 
Duted ; the brill iant work of Laplace has to 
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r!�e���� ;��: a certain extent eclipsed the Konigsberg phil- though we endeavor to reply to all either by 

osopher's labors. None the less the theory pro-
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in this department, each must take 
pounded and explained in the present trans la- Buyers wishing to purchase any article not advpr-
tion bas received the scientific approval of tis('d in our eolulllns will he furnisbed with 
men of the critical acumen of Thomas Huxley addresses of houses manufacturing or carrying 
and Lord I{elvin. 'Ve have not compared Dr. spec��l w�i�ten Information on matters of personal 
II astie's translation with the original, but ��\\l��l�t

thr}���l��:�l��'�\�I;�
lterest cannot be expected 

from its lucidity of expression we fancy It  Is Scientific American Supplements referred to may be 
somewhat less difficult reading than the ob- had at the office. Price 1 0  cents each. 
scure exposition for which the German in Books referred to promptly supplied on receipt of 

which Kant's philosophical works are couched Mintrl�fse . 
�pnt for pxamination should be distinctly 

is notorious. Dr.  Hastie's introduction is a __ ill_a_rk_·e_.d_o_r_l_ll_h_e_le_d_. ___________ _ 

shrewd analysis and estimate of Kant's cos-
( 8 049 ) E. T. W. asks : Suppose a tel-mogony, and is in part composed of opinions 

. 
of Kant's work delivered by the world's fore- egraph wire was al lowed to rest on \I'on from 

most physicists past and present. l one end of the line to the other, would that in-

terfere in sending messages ? A. No message can ( 8 056 ) W. H. R. asks : 1.  Please ten 
be sent over a telegraph wire which rests on me where I can find descriptions and resnlts 
iron. The wire must be insulated from the of tests of earth and sea water batteries '! A. 
earth at every pole or support. The insulators We have not at hand any tests of earth bat­
are either glass or porcelain. teries. One is described in SUPPLEMENT No. 

( 80 5 0 )  E. C. H. asks : 1.  Can the ar- 1 300, price ten cents, in article on electric 

mature of a small shunt-wound dynamo be con­
nected to collector rings so as to generate an 
alternating current ? A. A direct current dy­
namo may have collector rings connected to 
opposite points on its armature coils, and the 
cu rrent taken off these rings will be al ternat­
ing. The output of the dynamo will not be 
affected by the change. Of course, the field 
must be excited from an external source of cur­
rent. 2.  What does the word "cycle" mean 
when used with reference to electricity '! A. 
The word "cycle" in an alternating current re­
fers to the number of complete reversals per 
second. 

( 8051 ) D.  E. R. asks : 1. In what reo 

spect is a motor run by a battery different 
from one run by a dynamo '! A. A motor run 
by a battery does not differ in any respect, 
electrically, from a motor run by a dynamo. As 
the current from a dynamo is usually of a 
higher vol tage, the motor run from a dynamo 
must be wound to a higher resistance than 
the one to be run by a battery. 2. What should 
be the ratio of the size of wire on the arma­
ture to that on the field magnet ? A. There is 
no definite ratio between the wires used on 
the Qrmature and those of the field. The sizes 
to be used in any case are selected with ref­
erence to the number of turns requi red and the 
space in which the wire must be put upon the 
core. N o  rule can be given. The sizes are 
the result of the calculation in working o u t  
t h e  design. 3. What should be t h e  ratio of the 
field magnet's size to the armature's '! A. The 
armature of a dynamo or motor is usually de­
signed first. The field magnet is made of such 
a size that there will be surface of cross-sec-
tion sufficient to p roduce the number of lines 
of force required to p roduce the voltage needed 
for the machine. The calculation of the num­
ber of turns of wire needed on the field and 
the size of wire which can be used follows, re­
gard being had to economy in the weight of cop­
per used, the amount of current to go through 
the field, etc. 4.  Does the number of parts into 
which the armature i s  divided have any extra 
effect on the moto r 'l A. The number of coils 
on the armature of a motor affects the steadi­
ness of the pull of the motor, the more coils, 
the steadier the torque of the motor. 

( 8 0 5 2 )  H. B. asks : Can you give me 
a method ( simple ) for treating wood so that it 
is impervious to sulphuric acid ? A. Soaking 
wood in hot paraffin for a short time and 
brushing o ff  excess will render wood impervious 
to acids to a certain extent. If  a tank o r  wood­
en vessel to hold acids, the paraffin treatment 
may be perfected by brushing the hot paraffine 
on the surface inside and also on the outside, 
and then go over the surface with a hot iron : 
a sad iron or tailor's goose Is a very effic ien t 
tool to drive the paraffine into the wood. A 
plumber's blowpipe is also very convenient for 
such work, but must be handled with care, so 
as not to fire the paraffine. You might try the 
application of a mixture of paraffine 2 parts 
and gutta percha 1 part used hot. A heavy 
coating of asphalt has been used for this pur-
pose. 

( 8053 ) C. F. H. says : In SCIENTIFIC 
AMERICAN, August 1 1 ,  1 900, a formula is given 
for photographic paper ; the weights are given 
as parts ; would the formula be correct if I 
should make it as follows, reduced 1-16 ? 

Parts. 
Water . . . . . . . . . .  1 ,000 
I<'erric oxalate . • . .  

Oxalic acid . . . . . .  . 
Nitrate silver . . . .  . 

1 5  
3 
3 

62 'h oz. 
7'h dr. 
1'h dr. 
1 'h  dr. 

1 , 000 min. 
1 5  grn. 

3 grn. 
3 grn. 

The second column is the way parts can be con­
verted ; 1 ,000 minims is a trifle over 2 fluid 
onnces, there being 480 minims in one ounce. 

( 8054 ) W. G. R. writes : I want to 

make a solenoid of insulated copper wire, that 
will pull to best advantage on an iron core 6 
inches long and � to 'h inch in diameter. 
Coil to be about 2 o r  3 inches long. Current is 
alternating, 7'h amperes, 115 volts, 60 cycle. 
'Vith this current I want to pull iron core 
about * of an inch with a force to lift a 2-
pound weight. Also, if  it  can be made to lift 
4 o r  6 pounds ? What wire and size are neces­
sary for solenoids '! A. Your proposition to 
make solenoids to pull  an iron core to  l ift 2 
pounds with an alterna ting current is not feas­
ible. 'rhe alternating current cannot be used 
in an electromagnet for lifting purposes. A di­
rect current is needed. If  you decide to use a 
battery for the lifting, you can wind No. 16 or 
No. 18 magnet wir(O to the length you need 
and till the magnet will lift by experiment what 
you require. The winding will depend in 
part upon the battery you use. 

( 8055 ) C. S.  W. writes : Mr. Hopkins' 
rec ent article in your paper about the metal 
thermometer, does not state how to place the 
steel and brass strips in relation to the scale, 
in order to have the reading from left to right. 
I f  the expansion bar is placed to the right of 
the pointer should the steel strip be to the 
right of the brass strip or the reverse ? A. 
As the brass strip expands more than the steel, 
it Is obvious It should be nearest the roller, 
with the present scale. If  the eompound bar 
is reversed, the scale may be reversed to match 
it. 

c lock. Sea water batteries are described in 
Carhart's "Electrical Batteries," price $ 1 .50 
by mail. 2 .  Can you tell me where I can find 
any literature o n the unipolar dynamo ? A. 
The unipolar dynamo, so cal led, is discussed in 
IIawkins' and 'Wallis'  "Dynamo, "  price $3 by 
mail, and in Crocker's "Electric Lighting, " 
vol.  i, price $3 by mail. 

( 8 057 ) W. C. E. writes : I wish to make 

water motor described in SCIE:-<TIFIC A�IERI' 

CAN, and would like to ask what will  be the 
water pressure from a tank having a head of 
24 fee t '!  A. You will  have 10 pounds pressure 
per square inch with 24·foot head. 

( 80 5 8 ) D.  S.  writes : Our town is  lo­

cated in the "Black Swamp" district of Xorth­
western Ohio, almost flat, with large ditches, 
well underdrained, but in the spring of the 
year these ditches are nearly fi l l ed with water, 
so that the soil is liable to be completely 
saturated for a few weeks almost to the sur­
face, and it passes through our cement walls 
into our furnace cellars. I write you to learn 
whether or not you can tell me how to make 
a cement that will be absolutely impervious to 
water. 'Ve desire to build a parsonage with 
a cellar and a furnace cellar. Can i t  be done 
without building the bottom of the cellar 
c lose to the surface, so that it shall be ahove 
the level of the saturated soil '! Perhaps . a 
well-cemented cellar bottom and walls might 
be a certain distance below the level. A. Cel­
lars made in wet soil may be made tight with 
Portland cement concrete bottoms and sides. 
They are made better if built in dry weather, 
with a coat of asphalt put on hot when the 
concrete has become dry. ])'or sanitary rea­
sons as well as architeetural effect houses 
should be raised several feet above the ground 
level in wet o r  swampy districts, with em­
bankments around the outer walls and with 
full-size cellars. 't'hus a full-sized cellar only 
one o r  two feet below the natural surface of a 
wet soil with the excavated part of the cellar 
made into an embankment, with a small addi­
tion from other sources, makes the most desir­
able cellar for a residence on plains and 
swampy lands. 

( 8 059 ) H. L. G. write s :  The account of 

a large gasometer exploding from a l ightning 
flash has aroused in our midst a discussion as 
to the canses which have led up to explosions 
of a similar nature in the past. A contends 
that gas confined in a gasometer can only be ex­
ploded by a flash, not directly attributed to the 
gas itself, whereas B contends that gasometers 
have exploded by spontaneous combustion of 
the gas itself, withont a primary cause of 
spark such as lightning or an electrical con­
tact. A. I l lum inating gas as inclosed in a gas 
holder is not of itself explosive. I t  is only 
when mixed with air to a large percentage that 
it becomes explosive by lightning or contact 
with fire. Usually where tanks o r  gas holders 
have been exploded, they have been ruptured 
by the stroke of lightning and the out-rushing 
ignited gas has made explosive mixtures with 
air. With covered petroleum oil tanks the 
space above the oil and cover is always filled 
with a dangerous mixture of oil vapor and 
air. When lightning strikes an oil tank at a 
time when the air and vapor mixture are in 
an explosive proportion a most dangerous ex­
plosion takes place. Gas does not explode 
spontaneonsly in any of its ordinary forms or 
combinations as used for illumination. 

( 8060 ) P. J.  A. writes : I am interested 

in wireless telephony. Could you name some 
numbers of your paper that I could study up 
telephone transmitters, practical o r  imprac­
tical '! A. The SCIEN�'IFIC AMERICAN Sup­
PLEMEN'l', Nos. 250 and 966, price ten cents 
each, contain descriptions of telephone trans­
mitters. You would, however, do better to buy 
1tIiller's "American ��elephone Practice," price 
$3 by mail,  and have the whole story up to 
date. 

( 8061 ) N. M. S. asks : 1 .  I am desirous of 

getting information as to the length of vibra­
tion of different colored rays of l ight. I f  light 
vibrates the molecules of a body, why will it 
not vibl'ate the body as a mass ? I s  there any 
known molecular body or bodies which light 
will  vibrate, o r  also that have properties of 
being magnetized ? Do you know of any book 
or books which I could get on l ight on this 
line, e .  g. ,  vibration, waves, etc. ? "A. All 
higher text-books of physics treat of l ight 
as a vibration and give tables of wave lengths. 
'Ve can recommend Barker's "Physics," price 
$3.50 by mail. The vibrations of l ight are too 
minute and rapid to se t ordinary matter Into 
motion. They, however, do affect selenium. 2. 
Is there a chemical solution whieh will stop 
rays of heat and let l ight pass out ? What 
is it ? A. Yes ; a solution of common alum in 
water is quite impervious to heat and a l lows 
l ight to pass with ease. So also i<jdine dis­
solved in carbon bisulphide forms a l iquid 
nearly black. I t  stops light waves and allows 
heat waves to pass. Glass stops most of 
the ultra-violet waves, but quartz allows 
these to pass. Rock salt al lows heat waves to 
pass. 

( 806 2 )  F. T. asks : 1. Will the motor de­
scribed in the December 8 and 15 copies gIve 
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the same resu lt  if the field and armature were 
cast , A .  If cast iron of the same size as the 

w rought iron parts were u sed, the magnetism 

would be cut down about one-half,  and the 

motor redueed in power to the same degree. 

:!.  What size prope l l e r  for high speed would it 

run i f  put i n  a model boat ? A.  A very small 

one, perhaps four inches. 3 .  What would 

be the number of the wire on field and arma­

ture if a motor were made one-half a s  large, 

and how many feet of same on same ? A .  We 

have no data for the motor except as published. 

I t  would be a very smal l toy i f  reduced to half 

size.  

( 8063 )  J. L. C. writes : Kindly inform 

me the most practical dimensions, etc. ,  of an 

induction coil suitable for gas engine ignition 

upon motor bicycle. A. S rpl'L" """'£ N o .  1 2 8 1 ,  

p r i c e  1 0  cents, gives valuable d a t a  for a c o i l  

f o r  ign iting a g a s  engine b y  means o f  a bat­

tery. 

( 8064 )  L. A. T. writes : Please give, 

th rough Notes and Qneries,  the process of 

case-hardening of tools such as taps, dies, etc . 

A. Ilea t the surface to be case-hardened suffi­

ciently hot to m e l t  yellow pruss iate of potash 

( potassium ferro-cyanide ) powdered and sprin­

kle on, and again insert in fire and heat t o  

"cherry red, " w h e n  t r e a t  to b a t h  of c l e a r  c o l d  

water. Remove scale with sandpaper o r  e m ­

ery-cloth. T h e  forge is as g o o d  a p l ace to 

harden small  o r  single subjeets a s  a regular 

(c arbonizing furnace. I n  factories where much 

c a r honiz ing i s  done, a cheaper article,  "bone 

dnst," i s  employed. The subjects are p laced i n  

an iron b o x  a n d  fi l l ed with b o n e  d u s t ,  then 

p l aced in the furnace, and when sufficiently 

hot t reated to the water bath . Parings of 

horse o r  ox hoofs,  o r  the boofs of any animal,  

to which i s  added common salt,  make a very 

cheap and effective carbon izeI'.  

( 8065 )  C. W. B.  writes : Please give 
me the rule for finding the horse power of an 

engine. Also state what proportion o f  the 

power of the engine i s  required to operate the 

ordinary s l ide valve. A. To obtain the horse 

power of a steam engine with any reasonable 

accll l'aey without taking an indicator card, 

the eut-off of valve and the exact pressure in 

the steam chest should be kno\yn. Sometimes 

engi nes are run with the steam partly throt­

tled, whkh with the length and friction i n  

the s t e a m  . Jl ipe w i l l  g i v e  less p ressure i n  t h e  

s t e a m  d,est t h a n  i s  indicated by the gage at 

the boi l'er. :B"l'om the known cut-off the mean 

p ressnre may be taken from the steam tables 

or rule f o r  mean pl'es:'mre in H aswel l ' s  " Engi­

neers' Pocket-Hook . "  "'e give the mean pres­

sure for the points of <' n t-off in ordinary USl�, 
v i z . ,  :1 -10 = O.G!):! ; % = O . 7 (J G ; 4 - 1 0  = 0 . 7 8 7  

o f  t h e  initial  p ressure. Then t h e  diameter of 

the piston in inches by the mean pressllre per 

square inch by twice the stroke in feet by the 

number of revolutions per minute equals the 

total foot-pounds. The total foot-ponnds (livid­

ed by :n, ooo equals the horse power. '1'he pow­

e r  required to operate the sl ide valve varies 

from one to two per cent of the power of the 

engine. 

( 8066 ) E. P. asks : 1. Please tell me 

whether a person on a p r ivate ground-circu ited 

telephone line should hear the conversation on 

other private,  grollnd-cireuited telephone lines,  

if he were not conneeted at the switchboard '! It  

is this way with ollr telephone lines.  A .  Whenever 

telephone w i res run side by side, what is said 

over one line will be heard over the other. 

This i s  true whether the line i s  a grounded 

line or not, unless the wires are c rossed a t  

intervals.  2 .  W o u l d  a r e t u r n  circuit wire be 

the best way to remedy the trouble ? A. A 

meta l l i c  circuit with the wires twisted o r  

crossed at regu lar intervals i s  t h e  o n l y  way 

to prevent "cross talk." 3 .  How many alll­

peres strong should be a dry battery 2 lj2 by 

(l % inehes '! A .  A dry e e l l  eannot be said to 

have any amperes. A t  least the current va­

ries so rapidly that it ean hardly be measured 

before i t  has ehanged. The vol tage i s  about 

1 . :1 .  rrhe internal resistanee varies very rap­

idly. The amperes therefore vary with equal 

rapidity. 

I N DEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBRUARY 5, 1 90 1 ,  
A N D  E A C H B E A R  I N G T H A T  D A r  E. 
[ See note at end of list about copies of these patents. J 
Acet.rlplle I IUl'lwr with two or several flame 

rays, K .  Thurmauer . . . . . . . . . . . . . . . . . . 667, 608 
Acid and prt'llaring same, trim ethyl 

pseudo uric. B .  Fischpl' . . . . . . . . . . . . . . . .  GG7 , :3SR 
Acid, manufacturing acetic, .J. Behrens . . . .  GG7, a3H 
Adjustabh� chair. J. H. Gipss . . . . . . . . . . . . .  _. 667, :W� 
Alcohol for nse in thp arts alone, producing, 

G .  H .  Benj amin . . . . . . . . . . . . . • . . . . . . . .  G67 , �59 
Alkoxy caffeill and making same, F .  Ach . .  667 , ;�SO 
A m ido aldehyde and making same, aro-

matic, L. Ach . . . . . . . . . . . . . . . . . . . . . . . .  667, �S2 
Anvil. N. H. Snyder • . . . . . . . . . . . . . . . . . . . . .  (;67, 5f)X 
Arrow, pneumatic, H. O. Kratz-BousRac . . . . (167 . 6:1() 
Atomizer, O. H. B righam . . . . . . . . . . . . . . . . . ()67 , 4Hl 
Automatic switeh, J .  D. Edwards . . . . . . . . .  W�7 , ;;n:� 
��� ��

l�';;'�el�p ��s�e�;:r: ' �;."Jii. "'l;';�(:k : : : :  ���:�i� 
Bale tip, E .  T .  \Yarn . . . . . . . . . . . . . . . . . . . . .  667,471 
Baling apparatus, cotton, If. IJ. Dyer . . . . . .  GG7, :�62 
Baling press, J. S. Tuttle . . . . . . . . . . . . . . . . .  6t37 , �76 
Bal1. See Practice ball. 
Band cutter and fpNler, W. Morlpy . . . . . . . .  667 , 242 
Basin waste, B. .T ansen . . . . . . . . . . . . . . . . . . .  667, 44:� 
Beams, manufacturing �tructnral, C. li\ 

Dirkinsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 . ] 9R 
Bearing, roUpI', R. D. Camp . . . . . • . . . . . . . • • •  667, 647 
Bparing, roUer, Jo  A .  Perkins . • . . . • . . • • •  o .  667 , 633 
Bparing, shaft, .T.  F .  Applpby . • . . . . • . . . . . .  667 , 644 
Bed, folding, M. W. HalL . . . . . . . . . . . . . . . . 667,439 

Bed foot rest, invalid, E .  F.  Stetson • • • • . • 667 , 260 
Bcpr cooling and prCSCl'Villg apparatm;;, A. 

Coblp,Y . 0 • • • • • • • • • • • • • • • • • • •  • • •  • • • • • • • 

Beer cooling apparatus, rl'. it. Faughnan . .  . 
Bf'pi' storage house, E. F. Dyer . . . . . . . . . . .  . 
Belt, appHn>l, B. Roberton . . . . . . . . . . . •  0 0 • •  

Bench. Spe \\:ashlJench. 
Bicyclp, N .  B .  Fassett . . . . . . . . . . . . . . . . • . . .  

Bieyclt', M. S. LeaYcl'aft . . . . . . . . . . . . . . . . .  . 
B i ('ycle driving lllcehanism, C. Souc',Y, Jr . •  
Bi<'yele lock, E. McJ Ohll . . . . . . . . . . . . . . . . . .  . 
Bicydes, cban�eable speed gear for, J. 

6t17,50-1 
667, 201l 
667 , 1 90 
667, 252 

667, 4:J2 
667 232 
667 ;594 
667, 556 

Maunillg . . . . • . . . . . . . . . . . . . . . . . . . . . . . • 667, 238 
Bill of fare holder, 1\1. C. Rouichau . . . . . . . .  667 , 578 
Bi valves, dredge for collecting 01' gathering, 

R. L\ Rogel's . . . . . . . . . . . . . . . . . . . . . . . .  . 
Blast cavity tester, ""T. Giboney, Jr . . . . . .  . 
Boat eiparing device, Hfp, E. \Yolfgang 0 • •  
Boiler. See Steam hoilpr. 

667, 580 
667 , 5 1 t3  
667 . 480 

Boilf'r, J. Leightham . . . .  0 . . . . . . . . . . . . . . 0 . . 667, 326 
Boiler sellilllPut collector, steam, H .  R. 

Chun'hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 502 
Boiler tuue clean PI', Forsyth & Bpll . . . . .  0 . . 667 , 5 1 ;� 
Boilprs, feeding scalp prevpntives into, G .  

Keubaupr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bolt and Hut lock, Pardee & MOl'gan . • . . . . •  
Book, S .  H .  S t roup . . . . . . . . . . . . . . . . . . . . . .  . 
Book covpr and pincnshion, combined, \V. M. 

667 , 559 
667 ,5(18 
667, 6:;8 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,495 
Book, record, G .  E .  ::\-Ioore . . . . . . . . . . . . . . . . .  6(-)7 , 479 
Bottle, non-rpfillable. C. A. Gl'Oss . . . . . . . . . . .  (167 , 2 1 7  
Bottlp, Bon-refillable, K Levin . . .  0 • • • • • • • •  0 ()67, 234 
Eottlps, top for powder, cologne, or sauce 

J .  A .  l\IoUpr, Jr . . . . . . . . . . . . .  ' . . . . . . • . . .  667, 550 
Bracket for window shades, curtains, etc. , 

J. Derus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  667 , 299 
Brake. See Cal' brake. 
Brake shoe, dectromagnetic, F .  C. Newell . 
Bread or sausage cutter, F. Graff . . . . . . . .  . 
Briquet m achine, R. Schorr . . . . . . . . . . . . . .  . 
Buckle, A.  F. Fuller . . . . . . . . . • . . . •  667, 307, 
Ruffing roll, H .  A .  'Vebster . . . . . . . . . . . . . .  . 
Ruildillg, sheet metal, W. Brandt . • . . . . . . .  

Rundle carrier, H .  Heumann . • . . . . . . . . . . . . .  

Bust developer. H .  L.  Miller . • . . . . . . . . . . . . . .  
Button for shirts, etc . ,  C .  A .  Pierson . . . . .  . 
Button or stud, H. M. Larter . . . .  0 • • • • • • • •  0 
Can. See Sheet metal can. 

667, 246 
6<l7 , 364 
667 , 2G4 
667 , 30R 
()67 , :�72 
667 , 384 
667, 62:1 
667 . 447 
(J67,574 
()67 , G�1 

Can opener, II. McCleary . . . . . . . . . . . . . . . . . .  6(-)7, 24;; 
Canned meats, machine for cooling, Ii" V\T. 

Bright • . . . . . . . . . . . . . • . . . . . . . . . . . • • . . .  667,BM 
Canning apparatus, food, G .  Lees . . . . . . . . .  G07, 53S 
Canceling and postmarking machine, mail, 

F .  O .  Ielfield . . . . . . . . . . . . . . . . . .  667 , 894, 
Capsuling machin�, E. D .  Harrington . . . . .  . 
Car brake, J. H. Diercks . • . • • . . . . . . . . . . . . .  
C a r  coupling, C. Dietz . . . . . . . . . . . . . . . . . . .  . 
Car coupling, J. W. Fawcett . . . . . . . . . . . . • .  
Card fepdin� machine, G .  G eb . o . . . . . . • . . • . 
C arrier. See Bundle carrier. 
Cartridge fired by electricity, ��rh�se-Greene 

& Knell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cartridge holding clip, C. R. 'Vagncr . . • . . . .  

C a ster, furniture, S. B .  :.\fealf'y . . . . . . . . . . .  . 
Casting metalsl mold material for-, G. H .  

Brabrook . . . . . . . • . . . . . . . .  0 • • • • • • • •  0 • • •  

Castle guard, Shaffer & "Thippo . . . . . . . . . .  . 
Cell case machine, Jo  B. Batch{'lder . . . . .  . 
Celluloid molding, G. H. Stevpns . . . . . . . . • .  

Chair. See Adj ustable chair. 

667, :195 
H67 , 5 ] S  
667 , 507 
667, 427 
GH7 , 5 1 0  
667,213 

667 , 4�5 
667, :�f)1 
667, 545 

667, 488 
667, 25G 
667, 287 
667,600 

Chair seat, G .  1\1. Smith . . . .  0 . . . . . . . . . . . . . .  G67 , 591 
Checkrein hoJder, N .  O ' NeiL . . . . . . . . . . . . . .  667,5fiO 
Cheese case and knife, O. R. V\Teese . . . . . . . .  667 , 4 1 :3  
C h u r n ,  J .  II .  Foote . . . . . .  0 • • • • • • • • • • • • • • • • •  667, i189 
Churn, S. T .  Porter . . . . . . . • . . . . . . . . . . . . . . .  667, 250 
Clay, etc.,  treating, J .  W. Ivery . . . . . . . . . .  667, 222 
Clevis, L.  K Waterman . . . . . . . . . . . . . . . . . . . 667, 610 
Clock, alarm, A .  Junghans . . . . . . . . . . . . . . . .  H67, a20 
Clothes drying rack, O. & J .  st. Hilaire . . . . •  667, 409 
Clothes line, G. E .  Hoover . . . . . . . . . . . . . . . .  667 , 52R 
Clothes line, S. N .  Parker . . . . . . . . . . . . . . . . .  667 , 453 
ClotllPS line SUPpOI't, D .  H .  Norton . . . . . . . . .  6(-)7, 562 
C lothf's pounder, J. O. "'Tilliamson . . . . . . . .  6()7 , 47a 

WOOD or METAL 
Workers-"-� 

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

A-Wood·working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFa. CO. 
695 Water St" Seneca Falls, N. Y. ' 

ELECTRIC AUTOMOBILE. - DIREC-
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No. 1 1 9:l. r:rbe motor and battery are aJso treated of 
in detail. Price 10 cents. ]'01' sale by Munn & Co. and 
all newsdealers. �E NGlNE.& FOO'0 M A C H I N E.  S H O P  O U T F' ITS . I )  TOOLS AND SUPPLIE S,'J',,'ft"' ATHEs. :,[BASTIAN lATH[ CO t�?���::��i l�ci. 
Foot and Power �r��S����s��,!d·tN�lfilr!I.::,�: 
SH EPARD LATHE CO., 133 W. 2d St., Cincinnati, O .  

Walwortb'$ 
SoUd 
Di¢ Plat¢ 

ur Priee List on applieation to 

W A LWORTH M A N U FACT U R I N G  CO. , 

tb� 

1 2 8 TO 1 3 6 F E D E R A L  STREET, B O S TO N ,  M A S S .  

·1 � � Automat ic  Mach ines 
� "'" c;. = F O R  
A c::} ? FO R M I N G  WI R E  W � Q from coil into shapes �imilar 
a.........D � to cuts. We can furnish rna-'=, 1 chines or goods, as desired. o '==- Dr Send for Oirculars. 

� � BLAKE & J O H N S O N ,  
P .  O .  Box 7', WATERBURY, C O N N .  

T H E  E U R E K A  C LI P  
'rhe most useful articJe ever invented 

tor the purpose. Indispensable to Law­
ye:rs, Editors, Student.s, Bankers. Insur. 
ance Companies and business men gen­
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can be 
¥.�

e
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e
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2
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and notion dealer�. or � ' � 1  on receipt 
of price. Sample card, 1 l\t[an. 
ufactured by Conso 
Pin Co., Box 121, B 

N E W D • .  
{'l'llt 

Small as an opera glo.� 
powerful than the largest ...... 
glass. Send for C'irC'ulars. Q U E E N  & C O .  Coal or ore spout, adjustahle, oJ. L .  Record . 6()7 , 3�5 

Cock, stop anu
p

waste, F .  E . .Johnson . . . . . . . 6()7 , 627 Optical ai:1�
n
fc.uJ);�-i!l� I1h'�tru-

Coffin, metal, . 1\1. Hamann . . . . . • . . . . . • . .  6G7 , 5 1 7  
Collar fastener, horse, O. B l o c k  . . . . . . . . . . .  667, 289 1 0 1 0  Ch est n u t  Street, 
Coll

¥��;wr��" 
• :����l�� . .  ����.

i
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e . .  ���' . .  �: . .  �: 667, 207 N_E_W_Y_O_R_K_: _5_9_Fi_·_ft_h_A_v_e_. ___ p_B_IL_A_D_E_L_P_ll_I_A..:,_P_A�. 
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, 
. .  ��l�������t . .  � 667, 349 B A R  N E S'-------

Confectiollpry mixing and cooling machinf', 
S. E .  RaIL • . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 1 77 U PRIGHT DRi llS 

('onVf'Yf'r, chain, Acklin & Patterson . . . . . • . .  (i()7 , 1 74 
Gonvf',Ypr, flight, T. A. Edison . . . . . . . . . . . . . .  667 , 201 
('onvpyer, ore, W .  R. Craig . . . . . . . . . . . . . . .  667 , 1 92 
Conveying appliance, W. S. Halst'y . . . . . . . .  (107, 440 Complete line, ranging from Light Fric-
Cooking utensil, G. IJ. Warner . . . . . . . . . . . . .  667 , a5� tion Disk Drill to 42" Back Geared Self-
Copppr mattes, t reating convertpr slag pro- Feed. W- Send for New Oatalogue. 

Cott��C�\lc��r'�e
���I�:,ricin
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l� : : : : ���:�n W. F. & J O H N  BAR NES CO. 

g�ni;at���s�.l\'k. S;i����� : : :  : : :  : : :  : : : : :  : : :  g�+:��� 1 9 99  R u by Street ,  R O C K F O R D .  ILL. 
Cultivator, E .  W .  Stark . . . . . . . . .  667 , 596 to 667,598 ----------------------
Cultivator, wheel, F. Bateman . . . . . . . . . . . . .  667 , 61 1 •••••••••••••••••••••••••••• 
Curb box. A. J. Tyler . . . . . . . . . . . . . . . . . . . . .  667, 265 • Un l'versal Bevel . Curd mill, Snyder & Bloss . . . . . . . . .  ; . . . . . . .  667 , 408 · • • 
0yliwlpr concave, Halverson & Swensen . . . .  667, 365 • P t t • 
Decoration and m a k inl: same, J. D. Kyle . .  667,4H • ro rac or. • Dpntal engine, V\T. G. Hughes . . . . . . . . . . . . . .  667, 220 BI d 7 in 10 ay 
Dental mouth prop and m irror, W. Hare . .  667 , 441 • be slipped'ta�k and fgr1h ':fUll • 
Dpn t n l  tool, Scpger & Df'dl'irk . . . . . . . . . . . . .  667,464 •• . lenath or turned at any angle around • 
Disinfpcting tru1l8mittprs and l'('C'eivprs of • 1'1'1 the circle. One side Of the tool is fiat. !: 

tl'lppholles, device for, C. F. Axtell . . • . 667, 484 • P . "" ur Oataloaue of Fine Too!sjree. .... 
Distilling apparatus, N. H. Hiller . • . . . . . . • •  667,522 rice ,I THE L. S. STA RRETT CO • • 
gg�:el

u�g�{,. 
i.n��lIJir:'r(�;Y��lS��(�I.i:� : : : : : : : : : ���,��g • $1.5.00 Box 13, A thol, Mass., U. S. A • • 

Draw.,r,  mone,. .  S. T. Fisk . . . . . . .  : . . . . . . . . .  667;208 •••••••••••••••••••••••••••• 
Dra\yprs of eabinptsJ etc.,  f'xtension slide 

for, FJ. J. Rein . . . . . . . . . . . . . . . . . . . . . . . .  667, 288 
Drilling machine fp(�d lwad, G. D. Williams 667 , 277 
Dust collf'ctor, Schrf'ick & Hess . . . . . . . . . . . .  667, 459 
DURt gnard, F. Bachmann . . . . . . . . . . . . . . . . . .  667 , 4:17 
Dye and making samf', hlue sulfur, R. Bohn. ()67, 486 
FJarthpnwarp, china, o r  glass, ut'vicf' for df'c-

orating on, V\T. F. Silvprmuan . . . . . . . . . .  667, 589 
Edurational appliance and llumhpr wheel, F .  

D . .  Tones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 397 
lijlec1ric eirC'uit breaker, autom atie,  Hopkin-

son & Talbot . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 6:!5 
EIl'ctric llletf'l', J. Harris . . . . . . . . . . . . . . . . . .  667 , 5 1 9:' 
Elf'ctric motor, G. E. \Vpispuhnrgf'r . . . . . . . .  667 , �7!)" 
F.lectI'�c m?tor contr.ollpI', T .  V\T. Eaton . . . . .  667, 619' . .  ' 
E lpctrIC Wlr(' condlut,  E. D. Pug-e . . . . . . . . .  667, 56'( 
Electrodes, means for COllIH'cting', H. Black-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t367,4t1, 
Blpctrolyzer, "T. T.  Chapman . . . . . . . . . . . . .  667,498 
Elf'vator. See HydI'auli(' ('levator. 7" 

Elf'vator, AllowflYs & Ramsay . . . . • . . . . . . .  667,281 
IiJIevator, A.  Rohi1lson . . . . . . . . . . . . . . . . . . . . .  667 , 404 
Elevator controller, B .  Dubinski . . . . . . . . . . . .  667 , 4i{O 
FJnvf'lop, self sealing', A. II. & A. r. DeLong ()67, 42(j 
Eraser clf'aner, n. Little . • . . . . . . . . . . . . . . . . .  667, 540 
Erasers, device for applying liquid ehemieal 

ink,  !D. P. Lpchpr . 0 • . • . . . . . . . . . . . . . . . . .  667, 2:�:l 
EsC'appmpnt, M .  Baier . . . . • . . . . . . . . . . . . . . .  667, 176 
Excavator, O. Hetlf'saeter . . . . . . . .  667 , 3 1 R  to 667 , : n 5  
Extension tablp, \Y .  E . "  D e p p  . • . . . . . . . . . . . .  667 , 387 
Fabrie. Spp Pill' fahric. 
Fabric and stand for producing samp, W .  M. 

Stpvpnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 601 
��abI'ic cuttin ,,!, machine adjusting dpvice, n .  

A. M.,y.,r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, 240 
Fastenpl', .T.  n.  Stirc'kler . . . . . . . . . . . . . . . . . . .  667, 602 
I,'astf'IlPr sptting machine dip, "-T. n. 'lInrphy 667, 554 
Fauce t ,  'V. E .  Clavpz . . . . . . . . . . . . . . . . . . . . . 667 , 1 8R 
I<�au('pt, 1)ppr, .J. F. D redgf' . . . . . . . . . . . . . . . .  667 , : W l  
F'Ptlcp t i e ,  oJ. �J . •  Tohnson . . . . . . . . . . . . . . . . . . .  R67, 5:W 
Fpr1ilizing device, plant, G. M. Shprman . . .  H67 , 467 
Fifth whf>pl, vf'hicle, E. I" .  Holmes . . . . . . . . .  667, :�9:� 
Filter. watpr. :Marx & "'Tolff . . . . . . . . . . . . . . .  667,2:W 
Fire pscape, F . •  T. Hugh . . . . .  , . . . . . . . . . . . . . .  667, 52H 
Fi reproof roof, J .  E .  Brooks . . . . • . . . . . . . . • .  667. 2H2 
�'ish car, E .  R. Edson . • . . . . . . . . . . . . . . . . • .  667 ,20:� 
Fish trap, Welch & Lamley . . . . . . . . . . . . . . . .  667, 472 
Fishing bait, mechanical, Shakespeare & 

Locher • • . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  667, 257 
Flushing apparatus, Jr. Walkf'r . . . . • . . . . . . . .  667 , �52 
FI;v papPI' holder, Chprry & Radke . . . . . . . . . .  667,2H3 
Fly trap, Cherry & Radke . . . . . . . . . . . . . . . . . .  667, 294 
Foddf'r shredder and corn husker, combined, 

,T. Orosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 193 
Folding seat, A.  E .  Rroc-kett . . . . . . . . . . . . . . . .  667, 492 
Fruits, ('tc. ,  m a ('hine for pitting and stuff-

ing, S .  M .  Rrown . . . . . . . . . . . . . . . . . . . . . .  667,423 
Fumigating or pprfl1ming rooms, apparatus 

for, J. W. Tighe . . . . . . . . . . . . . . . . . . . . .  667,469 
Furnace. See Ga rhage furnace. 
Furnace, W .  E .  Minshall . . . . . . . . . . . . 0 . . . . . .  667, 549 
Furnace grate, F. F .  'lIaier . . . . • . . . . . . . • • .  667,399 
Gage. See Water gage. 
Gage and jig, �ombined, "'''" . -M. Ammf'rmann 667,282 
Garhage, ashes, etc.,  receptade for, J. 

Brooks . . . . . . . . " . .  , • . . • • . .  , . . . . 667, 422 

THE ELECTRIC HEATER. -A VALU-
able paper, with working drawinge of various forms of 
the electrical heaters, including electric soldering iron, 
electrIC pad for the sick, etc. 6 illustrations. SCIE:N­
TIFIC AMERICAN SUPPLEM I'-:NT 1 t 1 2 .  Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 

1 2-inch Pipe cut off and 

Threaded with ease by one 
man and a 

FO R B E S  
PATENT D IE  STOCK 
ea�:.-

a11��l}��oS dat�Y�q��,!�natelY 

T H E  C U RT I S  & C U R T I S  CO . . 
6 Garden St , .  B r i d g e p o rt ,  C o n n .  

If You Want t h e  Best Lathe a n d  Drill 

CHOCKS 
BUY 

WESTCOTT'S 
S t r o n q e s t 

Grip, Great-­
est Capacity 
and Durabil­

ity, Cheap and Accurate. 

Westcott Chuck Co.,  Oneida, N.  Y., U. S. A .  
Ask for cataloque, in Enqlish. French, Span'ish or German. 

FIRST PRIZE AT COLUMBIAN �X POSITIUN,  1893. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCIENTI FIC AM ER1CA "" Sup­
PLKl\n;N'l', describing, with full illustrations, the most 
recent. simple or horne-made and commercial apparatus 
for generating acetylene on the large and E'lmall scale. 
1'he �as as made for and used by the microscopist and 
student ;  'its use in the magic lantern. The new French 
table lamp making its own acetylene'. Contained in 
SCIENTIFIC AMERICA� SUPPLEl\IENT. No. 1 0,5 7 .  
Price 1 0  cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to pag-e 21 
of our Supplement Catalogue, sent free to any address. 

MUNN & Co . •  361 Broadway New York. 

1 09 
(hll'hage fnrnace or Cl'(,lllatOl'Y, Eo J. Little . 

• t't al . . . . . . . . . . . . . . . . . . . . . . . 0 • • • • • •  0 • • •  667, 445 
(J a rhagp rpeellta(']p, ,J. J. C arroll . . . .  , . . • • . •  6H7, 4\17 
G a l'ttIPut ( ' (Igp lll'oh't'tor, I,. Mahee . . . . . . . • • •  6H7 , 544 
nus apVU l':l tus �ig'ht deVice, G. S. Eranerd . 667, 48H 
Gas eut off , automatic, V .  J<J. Camph(�l1 . . . •  (107 , 1 8(,) 
Uas cnt off, uutom'ltic, .r. C. Heald . . . . . . . . .  667 , 656 
Gas gPllera hn', aeet.ylpllE', C. S .  Bartholf.. o .  667 , 1 7'8 
Gas g<'llel'atot', acctylf�ne, J. E. IJytlc . . . . .  o .  667 , 542 
(ja s  g('ll{� ratOl', aedylpne, D .  H .  McPherson 667, 451 
Gas generator, aeet;ylenp, J .  A.  l\1oRhel' . . . . . .  667, 632 
Gas � ?r otliPl' h;vdl'ocarbon ('nginc, W. E .  

HlmpSOIl . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  667,5nO 
Gear cuttillg f'lIgiup, C .  H .  Ii�ield . . . • • . . . . . .  667,512 
Gearing,  n. B. K ei[lcr . . . . . . . . . . • . . • . . . . . . .  667, 659 
Gplll'illg, ball, I I .  B. Keippr . . . . . . . . . . . . . . .  667, ('158 
Geariug, VHl'iH hll" slleed, 'V .  L. Sc-hellf'nhach 667, 406 
Glass g l'ill<iillg and smoothing apparatus, A. 

Ropmisf'h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667,579 
Glass, lining IllPtallie or otlwr vessels 01' 

tllllps with, L. Bf'l'gil"r . . . . . . . . . . . . . . . . •  667, 646 
Glassware eoolillg apparatus Ta ylor & 

Woodruff . . . . . . . . . . . . . . .  . '  . . . . . . . . . . . . .  667 , 26B 
Glovp, A. T. HogPl's . . . . . . . . . . . . . . . . . . . . . . .  667, 338 
Olue cutting mal'hinp� C.  Kpllpl' . . , . . . . . . . .  667,533 
Gov('rnol's, antomatic stop for, F .  'V .  

Spacke . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  667, 595 
Gra<1illg alld ditching machine, 'V. II. l\Iore-

nus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,551 
Grain uistrilHlting spout, C .  P. Smith . . . . . .  667, R47 
Grain drill, Deu,YPs & Sehutt . . . .  0 . . . . . . . . •  667,500 
Grain loadt'l', A. Hyland . . . . . . . . . . . . . . . . . . . .  667, (-)20 
Grate, J. Thm·pll . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 607 
G rimIer, p([gP tool, �1. h Kpyes . . . . . . . . . . . .  6()7 , 321 
Grinding lIlaehinp, A. B.  Lamlis . . . . . . . . . . . .  667, 230 
G rinding mill, ball, C.  Hofmann . . . . . . . . . . . .  667, 6.1)7 
Gum recpptaclE:', eb(:willg', J. D. Norris, Sr . .  667,561 
Gun for thrO\yiIlg high explosive chal'gps, E. 

]\1. rI' .  Ro<1dulll . . . . . . . . . . . . . . . . . . . . . . . . .  667, 290 
Gun rpar sight, T.  C .  ,Tohnson . . . . . . . . . . . . .  667 , 628 
Hanllllocl" C. K noernsehild . . . . . . . . . . . . . . • • .  667, 228 
Hanger. Spe Shade hangf-'l'. 
Harrow, folding awl adjustable, Z.  M .  Lind-

If-'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  667, 2�5 
Harrow, riding, .r. A .  'Yillard . . . . . . . . . . . . . .  G67 , 4 1 6  
Hatchet, shinglpr'R,  ,Yo .T.  B u r n s  . . . . . . . . . . .  ()o7, 494 
Hay l'akp and staekpl', comhillpd, J .  W. 

\\Toolery . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  6()7 , R79 
Hoistillg huckpt, A.  'Vin�ing . . . . . . . . . . . . . . .  (i67, 476 
HOll drying box, A. \Volf . . . . . . . . . . . . . . . . . •  667, 478 
HOl's('sho<', elastiC', St l'oud & Roc·he . . .  0 . .  " H67, 2t12 
Honse. Spp Hpt't storage hOllse . 
Hydraulic ('levator, F. A. Batt's . . . . . . . • . . . .  667,41 8 
Hydroc'l:ll'bon Imrlli'l', .J. D. \Villiamson . . . . .  667 , 641 
l"c pick. Welling & Colegrove . . . . . . . . . . . . .  667 . 276 
lndpx, C .  L .  'V('igpr . . . . . . . . . . . . . . . . . . . . . . .  667,274 
Ingots from molds, allpara tus for pxtract-

ing, G .  K .  Roberts . . . . . . . . . . . . . . . . . . . .  G67,577 
I n ternal pl'essure resistance c,rlinder, C. 

lInter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,525 
Jack. See \Vngon jack.  
.Jar holdpr and till<'r, 'V .  C. Griffith . . . . . . . . .  667 , 2 1 6 
.Journal bearing, 'V. G. Vprnon . . . . . . . . . . . .  667 412 
Journal box,  F.  G. 'yard . . . . . . . . . . . . . . . . . . .  fi67;470 
Kiln. See Limekiln. 
K inematograph, L. E .  Gl'Hniehstaedten . . . . .  667 , 4:-1H 
Kindoscopc, W .  S .  Simpson . . . . . . . . . . . . . . G67 , 6�G 
Laupl case 01' eabirH't, druggist ' s, \V. \V .  

Billingslpa . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, 182 
Lace fastener, sho(', I;'. F. Atkinson . . . . . . . .  667 , 1 73 
Lacing hook for fiat 1<lCPS, \Y. A. Kelly . . .  667, R9S 
Lacing wiI'P, J. C. Lishon . . . . . . . . . . . . . . . . .  667 , 2:16 
Lamp, A.  Lundin . . . . . . . . . . . . . . . . . . . . . . . . .  667 , :_{28 
Lamp casing, vapor Iml'nillg, A. K itson . . . .  667, 226 
Lamp ehimlH'Y box, F.  Hmvard . . . . . . . • . . • . .  667,524 
� " 'nu, elpetric a rc, n. SdlPfhauer . . . . . . . . .  667, 5S4 

I n '�tric al'e, A. Schweitzer . . . . . . . . . .  (-)67, 585 . " I'C', H. O. Swoboda . . . . . . . . .  (l67, �72 
- l "c:tric, G.  M. Lane . . .  (jG7, 324 

-,,1 Signal, C. E. 

Leatllb 

Leath('r rolling mat:h.: 
Leather splitting maehillf', -'--"-
L .. a1 her, t rt'atmeut of, E .  A. 'Va !"I ' _  
Leavps from their stems, allparatus foJ' 1St • 

667, 462 
(;67, 204 

.uating flpxiblp portions of, L .  P. \\"hit-
aker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667, �u4 

Lpavps from their stems, sppaJ'ating, \V .  A. 
Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CC7 , : n 7  

L(,:1vPS from their stPllR, spparatillg tif'xihh' 
portions of, ,Y o i\... JImIson . . . . . . . . . . . . .  G67 , R 1 6 

IA'moll Sql}('t'ZP]', .J. A. I-tllHsi'll . . . . . . . . . . . . . .  fiG7, 5S1 
Life Raving raft "oat, H. Rpdl1<'ll . . . . . . . . . .  ()07,4rl() 
Lightnillg rod, E . . J. I1ans('n . . . . . . . . . . . . . . . ()(j7,:J(i(j 
Limb, artifi('ial, 'V. II. Kimhall . . . . . . . . . . . . 0(17, 534 
Limbs, ankl(' j oillt for a rtificial, I .  n. & 

\V. D. }<�(,lIlH'r . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 5 1 1  
Limekiln , A.  A .  Rt('Vt'IlS . . . . . . . . . . . . . . . . . . t367, 5HU 
Lime or ct'mpnt a1l(1 fix('d cnmlmstihle gasps 

prodUciIlg, Sehuhl'l't & Pif'ree . . . . . . . . . .  : 667,255 
Liquid lwatt'r, elpetrie,  .r. A. G. Tl'udpau . . .  667 874 
Liquid st'pal'atol', el'ntrifugal, Marsh & ' 

LocJ:ac�(�t�\i��h . io·(:k. · 
. . . . . . . . . . . . • . . . • . . . . 667, R29 

LOCk, J . . A. Crawford . . . . • . . . . . . . . . . . . . . . . .  667,297 
LocomotIvl', .r. )'J. Sagul' . . . . . . . . .  667, :340 to (ifi7034:� 
Loom, II . ::\-Icl\.pp . . . . . . . . . . . . . . . .  , . . . . . . . . .  6U7,557 
I.Joom jaelllJal'd muehiIH's, operating IllPch-

ani'sm fol', O .  1V .  SehauIll . . . . . . . . . . . . . .  667 458 I .. oom rpf'd motion, B. H. R.nm . . . . . . . . . . . . .  6(n ;582 
Loom warp tl'nsioll mpchallism, G. F. Hut-

chins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H7, 527 
Loom, 'n�ft rf'plpnishing, 'V . .  Jacobs . . . . . . . . .  f:i67 , 52n 
Looms, thr{'ad parter for wpft replenishing 

LUb;���1«(;;:,
th

�
(:V j. ' 'Bil�gil�i� � : : : : : : : : : : : :  � : :  ��+' ��:l 

l\-Iail bag:-; or pOUl'hps, IliPans for catching 
, 

. aud Ilplivt'rillg, G-. \V. Sebastian . . . . . . . .  667, 345 
1\-Iall box, F . . J. Slt'f'zel' . . , . . . . . . . . . . . . . . . . . .  667 , 346 
Malting' appnratuR, IHH'1l 1natic, �\ Knuttt'l . .  667 , 229 
:\Iuntl(' snS1W1Hl i i1g attaf'hlI1('nt, W. D .  Hann. G67, 622 
l\-1I1 S 8Ug'(' dl'v iep , A. Andrpal' . . . . . . . . . . . . . . . .  6H7 , :m7 
l\lu teh lloxo C ,  B .  Laraway . . . . . . . • . . . . . . • . .  H67, :J25 
1\-fpusur<' , doth, D .  ",V. Sentt . . . . . . . . . . • . .  0 . .  667, 5Sn 
:\It'dmnieal IllOV(>lllPut , (�. F'.  M c lnd()P . .  0 • • • • (-)H7, 450 
"Mt' l'ry -go- roun d ,  H. 81'111'1·8 , . • • • . • • • • • • • • • . •  tiH7 -inn 
l\-J(' tal tllFning tool , E. C .  Hl'nn . . . . . . . . . . . . . 6H7 ; :H 1 
l\lptpr. �1'(, Elpt't. l'ie m l' t p l'. 
::\-Iotion, mp('llallism for ('()llvPl'ting r(�ciprocat-

ing' into rotary, IJll'ieh & 'Vittkp . . . . . . . .  G67 :150 
Alnsif' hox display attaf'hment, F. A. Rich-

' 

:\IuS{�:�1 �-·jl·I';)�;��(;(;I;�,· ',j. '  �i� . L;)�il�g : : : : : � : : :  im+:�I� 
!\('t'(llf' polishing machint', .r. Funken . . . . . . . .  ()(-i:!/iJOn lS ozz1p , t'xhuust,  II. O. O]:-;on . . . . . . . . . . . . . . .  (-j(-jl',fi(jt') 
��:i �:;��: :i: (��. ����:��?Jl .. � � � : : : : : : : : : : : : : : :  g�{�'���l) 
1\�l1t loek. wagon, P. J. l\Ioran . . . . . . . . . . . . . .  Gn7:2.l 1  
Ohstt'tri('ul dpviep, H .  C .  FI('ruing . . • . . . . . . . .  G(-j7 021 
Oiling dt'vicf', wilHlmill, S. g.  Burke . . . . . . . .  (-j(-j7; G1 5 
0 1'(' I'Olle('lltl'ntOI' and s('})a1'atol', G . . J. }<'rl',Y . .  (j(-j7 f>14 
Pain t i n g  apparatus, pl1f'umatic, J. F .  Red-

' 

m U ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G67, ;1GU 
Painting or, white washing rnHchin(', spray, 

IT. A .  Shl'1<lon . . . . . . . . . . . . . . . . . . . . . . . . .  667, 58k 
PapPI' hottlt', .r. II. Hank:-; . . . . • . . . . . . . . . . . . .  (W7 , 2 1 S  
PapPI' h o x ,  J.  '1\ e r n w  . . . . . . . . . . . . . . . . . . . . .  ()(-)7,2HIJ 
PapPI' hox , folding,  :\1. .T. Kane . . • . . . . . . . . . .  6G7 , 5:J2 
PapPI' pail, T.  F'. 'V. S('hJll �dt . . . . . . . . . . . . . . .  6(:i7, 6:�4 
PapPI' r(,l'l l)l'akp, (:;. .  A. """l lson . . . . . . . . . . . . .  667, 474 
Phonograph l'Pf'ords, appara t n s  for dnplieut-

Pho��:�a��il ��;.e�I�!i�:J
l
�l�l;ii�.;l til�g: 'ri< ' X. ' E'lii� 667, 202 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667 , 662 
Photogl'uphk allparatm�, E. L. Doyen . 0 . . . . .  (-)67 , 6 1 8  
PiaHo. S . . \. IIngpman . . . . . . . . . . . . . . . . . . • . .  667,4�R 
PinHO u etioll, C .  �\. A h l s t l'Olll . . . . . . . . . . . . . . .  667, (-)4:1 
Pilp fullrie, \y( )vpn, H. Sarafian . . . . . . . • . . • . .  667,58:� 
Pin. Sf'e Dow!'l pil l . 
Pipp "T('nell. C. P"tp rRolI . . . . . . . . . . . . . . . • . .  667, 572 
Planh'l' and fpJ'tilizpr dh.;tl'ihntel', combined, 

fl.  B.  Coats . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667, R,�6 
Planh'r and m a rker. COl'll , E. oJ. Kellt'y . . . . . .  667,62!) 
Plow, enltivating, I .. . F. :\Iiller . . . . . . . . . . . . .  667 ,547 
Plow, h i llsidp, J. R. :\Ic'Vane . . . • . . . . . . . . . . .  667, 558 
Plow, listpr, C. :M. Carter . . . . . • . . • . . . . . . . . •  667, 648 
Plow , l'Pvt'rsible, C. GabeL . • . • . . . . . . . . • • • . •  667,51 5 
PnpnmHtic despatch tube terminal, C. H .  

Rurton . . . . . . . . . . . . . .  0 . . • . • • • . . . . • . • • . •  667, l S!,) 
Pockpt, W. Shapiro . . . . . . . . . . • . . . . . . . . . . . . .  667 , 587 
Polp lwad dpviee for carriages, T. H .  Brigg. 667, �60 
Pol i sh i n g  machine roll, C. F .  & C. n . . J. 

Dilg- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,�00 
PCWPl'. fojf'f' Pnmping power. 
Pra c t i <:f' hall, F .  Oakley . . . . . . . • . . . . . . . . . • . .  667, 56:{ 
Pri n t i n g:  prpss sheet df'livering and convey-

ing lllP<:hflllisIn , F.  C .  Stockholm . . . . . . . .  667, 604 
Pro,if'etilf', Sims & Merriam . . . . . . . • . • . 0 . • . .  667, 407 
Propf'llpr, C. n. Kellpr . . . . . . • . . . . . . •  0 . . . . . .  667, 223 

(Continued ()n page 110) 
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1 1 0 J c itutific  !tntricau. FEBRUARY 1 6, 1 90 1 .  
1 ' I'op�·Il�·r. hoa t ,  J .  \V . C afff'Y . . . . • • • • . • • . • • •  

Protnwtol', F.  A .  rr i hh a l :-:  . . . . . • . . • • . . . . • . . . •  

I ' l'otl': l ( ' t ol". x h · rt 'og"I"H l'h k, � .  L.  P p l l fi , ·ld . . .  . 

P u l l t '.\' , ! ' x pa l l x i o l l ,  �. \Y . "·:l l'l hn ' l l  • .  Jr . . . . .  . 
Pullpy, Hh\'pt�xtt ' t 'l  s p l i t ,  .\ . l·�. Bl'ioll  . . . . . . .  . 

P u m p  :l (: t H a tt 't1 hy stpa Ul i l l' HUH'I' fhli !l 1lI'\'S-

6G7;4Q,iJ 
tiH7,2tl-l 
4 )U7,;)70 
• ; 1 )7 , :.!I i,"i 
�ji;7 , :W l  

SlIl'l ' ,  .1. E .  I . ,  Ogdt'l l  . • • . . • . . • . • . • • • • • . •  WjT,:�; : l  
PUIlI P, :t i l' ,  < L  \\#. I\..pl In;;g . . . . . . . . . . . . . . . • . .  t j(j7 , �:,H 
Pmll p COl lvt ' l'ti l ll; a t taehlll t ' l l t ,  L. N h·hi('tl . • . •  (j()7 ,-l[)2 
PI1IllP gOVt'l'lIiIlg llH 't'hulI i slll , E. R .  HilL . . . •  UH7 ,442 
P u m p  b U l l{llp ('Otl plillg, :\1 .  � .  (' m T','"- . . . . . •  � .  tj(j7 , &-)/J 
P U lI l P  rod ('ouplillg,  .1 . ,  .J r . ,  & E. Amstutz . • •  GG7 , 2S:J 
Pumpill g  Pligil lP,  dUllll 'x,  'W . . J. P. )loor(' . . . .  G67, 6GO 
Pll Ill ping- POW('I', oi l wL· l I ,  \r. H. �ol'ton . . . . . ()67, ;WS 
Pl1zz.1p,  F.  'V . . Jacoll  . . . . , . . .  , . . . . . . . .  , . . . .  , .  t-H:i7, f.2S 
B.uciia tol', .J.  F.  Thompson . . . . . .  , . . . . • . . . . . .  6G7,()O�i  
H a i l  joil lt,  R .  n,  C ha !'l t on . . . . . .  , . . . .  , . . .  , . .  (if)7 , ·!H!) 
Hn i l  p i P l'eing llHl eh i nt' , F . . J. .J. Sloa t . . • . . . .  , 667, 2;),"; 
Iln ilwuy, F. f l'pl a n (I . . . . . . . . . . . . , . . . . . . . . . . •  6G7 , ��' i i  
R a i l \nl,\', ('('Il t l'i f n g a l ,  K P I·PS('Ot t  . . . . . . . . . . .  667, 45r, 
Ruihnl .'· eOHplinl,;, H u tolll u t k, S t l'utlH'l'1l & 

S('llu r . . . . . . .  " . . . . .  , ' ,  . . .  ' ,  . . . . . . . • • . .  667, 63G 
Railway CU lT('Ilt  ('ol l l ' dol', pl('(' t ri e .  ESlll OlUl 

& O t i s  . . . . , . . .  , , . .  , , , . .  , . . . .  . -. , . . . . . . .  G07, flO!) 

" Profitable Poultry Keeping 
ALL IT S B nA N CIIES." This i s  the title and tbeme o f  our new Y�a� Book. �ontain8 1\t2 

pages SxU in . 200 new and original illustrations of best poultry farms,bmldlllgs,etc,.lI1  the coun· 

try beals with every phase of the poultry industry in an instructive and profit bringing way. 

. Tre'ats also of the famous nOll-mois- CYPHERS INCUBATORS guaranteed to out-
ture . l5elf-vcntilating- alld regulating � hatch any .othe,r In 

three or more tests or money refunded. Sent for rOc in stamps. Ask tor book 134 CIrcular an� prIces free. 
sW'��f,�U:,:Ti�,;1 Address nearest otlice. CY 1-' IIERS IN ClJ BATOR CO., llo8ton,M.ll.��., \\' uylulld, N. \: . ,Chlcuit°. R a i l w a y  r a i l  j o i n t ,  It . H. C h a rlton . . GH7, riOO, (;(37,r.Ol  

It:l i l \nl .r ::;m'i k h ,  .\ , A ,  H t J'I 'lll , . . , . . . .  , . . . . • .  6G7 , G;n 
Itn i hnl,V t i p .  ::\1. T, :-;ell u ('t'ft' r ,  . . . . . . . . . . . • . •  667, 405 
Ra "I'. SI''' lb .,· '·a k l ' .  THE TIN PLATE INDUSTRY IN THE 
Ita ].;:(' ,  B .  H .  ])OHlW . . . , . , . ,  • .  " ,  . . . . . . . . . . . .  667, 4�� 

ACETYLENE GAi::l AND CARBIDE OF 
CaJcium.-AIl about the new iIluminallt. its qualities, 
chemistry, pressure of l iquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles. gi,ing in comlllete form the partlcular� of 
this �nbject. Details of furn:-lces for making thp carbHle, 
ga� generators, gasometers, burners, etc. Contained in 
� C I E NTIFIC Al\lERICAS S F PPJ,E;UENT. Nos. 9 H � .  

1 0 0 -l .  1 0 0 7 ,  1 0 t ".l , 1 11 1 ,1 . 1 0 1 5 , 1 0 1 6. I H 2 ".l ,  
1 1 1 :1 ;) .  1 11 3 � ,  1 0 ;'}? ] H 64. t 0 7 1 ,  1 11 7 ".l ,  1 O�'l, 
1 0�3, I HS4. 1 0 � 5 .  1 11 " 6 ,  1 1 11 4 ,  I t ·�4.  1 I :i ".l ,  
1 1 4 9 and 1 1 5 0 .  Price 1 0  cents each, b y  mail, from 
this office, and all newsdealers. . 

!����� $200 to $500 
a month bandlin� th e CO)II�G LIGHT. 
Brighter t l lan electricity, ch eaper than 
kerOl:lene. Tlwusands of testimonialc from 
peopl e using them over a year. Latest im­
provements. Endorsed by Ins. Co. !s. Larg­
est factory in U . S .  4.1 sty l es. Lowest prices. 
Retail $4 up. Sample lamp half price . \Ve 
want one agent. merchant or individual in 
everv town. Illustrated cat_alo/!ue free . 

�TANDARD GAS L A JI P  CO • • 
llS-l20 lUchigan Street. Chicago. 

C U Y E R ' S  PAT E N T  
DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

easilia 514 LIM A,  PE R U, S. A .  

HOW T O  MAKE AN ELECTRICAL 
Furnace for Am�lteur's L'se.-The utillzation of 110 volt 
e]ectr�c circnh:�� for sma)l fu�nae� worlc By N. )lonrne 
HopkIns. '11tlS val uable artICle IS accompanied by de­
tai!ed worki.ng drawings on a l arge scale, and the fur­
nu/!e can be m; tdc by any amateur who is versed In the 
use of t.ools. This article is contained in SCIE�TH'IC 

�b� ��;\�-t� ilY:�'\� �)����,l'�flr �rla1�;;, §��e
y ��k

c
�if;: 

or by any bookseller 01' newsdealer 

The Fract ion  of  a Ha i r ' s  B readth 
implies the  most minute accu­
racy awl it app l i e �  particularly ����'� �g��::� �it°��dt=:i��)fi�eh��11\��: � - P1'ccis.io)) Lathe. Bed, 40 I. d!. �.� iHehes l ong, of tine grade cast ��� iron, milled and scrape finish . R-inch swing, 22 inch between centers. Plain tUfmng and endless other operatinns may be performed with this tool . Every part built to last and guaranteed. Manufactured by 

FAN E U I L  WAT C H  TOOL C O . , Br ighto n ,  Bosto n ,  Mass.  

TO O L  M A K E R ' S  E N G I N E  
10 in. swing. Is made for tho�e 
who require very accurate work. 
All parts are fi tted in tbe most 
careful manner to insure accura­
cy in turning. boring', faCing, etc. 
Tbe change gears permit cutting 
threads of 8 to 19'2 ppr incb and 4 
to 96 per centimeter. 'J1ooJs fur­
nished include chucks. collets. 
cutters for turning, iiJreadin2', 
�¥J�

i
r:f;Z1�J,�{���.iI�(���Y��l

l
(�: 

PRAl l & WH I TNEY  C O . .  H a rtford,  C o n n. ,  U .  �.  A. 
GRA","U P I U X ,  l'ARIS, 111110. 

Wanted in all important places of the United 
': E -- - States.-

Agents fur 
the �ale of 
our widely 
known un­
riv aled cal­
culating mao 
chi'ne-s 
BRUNSVIGf.  

machines with type1vrite1'. 
Ilnprovcments t 

GR IMME, NATALIS & C O . ,  • Bra u n schwe i g .  Germany.  

SENSITIVE LABOR ATOPY BALANCE. 
B y  N. ' l\1onroe Hopkins. 'This  " built-up " laboratory 
balanee will weigh up to one 

�
ound and will turn with a 

g�
a
���

r 
���E?ti';

a
S\�IYl���' th���:

l
g�11�o1��aeJ i��Y� 

work as well as a $125 balance. rrhe article is accom­
panied by detailed working d rawings showing various 
stages of the work. This article is contained in SCIEN­
TH'le AMERI CAN SUPPI.E)1E"T, No. 1 1 84. Price 10 
cents, For sale by :MU�N & Co.,  361 Bl'oadway, New 
Y ork City . or any bookseller or newsdealer. 

S E N D  20. STA M P  F O R  V I E WS OF N EW YO rt K  

Photographs made of l\lodels and Machinerv. 
GEO. p, H A I, L  & SON, «e,,' 1 Photographers, 

157 }'ult.OJl St.. and 212 Hrondwuy, ::\ ('W '\' ork. 

WE L L DRIL�ING. 
Machmes 

Over 7 0  sizE'S a n d  styles, for dril l ing either deep or 
shal low w e l l s  in any kin l1 o f  soil or rock. M4;moted 
011 w heels o r  o n  sills. \Vith engines or horse powers. 
Strong, simple and durable. Any mechaniC can 
opera.te them easily. Send for catalog. 

. \VILLIAllIS BROS., Ithaca, N. Y. 

n a kf� a n d  b a y  fork. l'nm h i l l l 'd ,  \\� , L. L('(� . ,  . .  f)(17,536 
Rt' frig('l'atol' ,  .1. BdtpIHJni'f . . . . . . . . . .  , . . . • .  6117 
H" frig('I'Ht O I' ,  Poi l'rit'l' &: E(h":ll'(l s ,  . . . . .  , • • • •  6G7,24!l 
H t ' frigt'J'a tor,_ i (,plt'!"l�. R. A. Mllddox . • • • • • • •  6H7,4-Hl 
R p i n  gual'll . ,r . 0, Stn'ptt ' I· . . . . .  , . . . .  0 . . . . . . . .  667 261 
Rplpasing d( ',- i c p ,  �llltonH l t i (' ,  J" .L Lplltz . • • •  667;53!-) 
Rf'spir.n ton· 1ll ,I 8k  01' b" ltul' t ,  C, H. vVood • • • •  667 -l81 
R r- volvPJ·.  C', P. O · Xpill. . "  . . . . , . . . • • • . • • • • •  6()7:2.tH 
RiYf' ting (I f 'vi('p,  O .  YHp'r . ,  . . . 0 • • • • • • • • • • • •  667,278 
Roll and ('IlYPI' thpl '( ' fol',  l 'ot�lIT cnshioDC'd,  

II .  A .  W"hst,,'· . . . . . . . . . . . . . . . . . . . . . . . . . 667,2n 
Rollpl'. �pp �Ill'ing 1'011«,1'. 
Rollpr hoxil l�.  R .  nt'OI·�(, . •  , • . • . . • • • . . • • • • • • •  667, 310 
Rolling m ill for makil lg p i lh'S, Bnrtlptt & 

Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  667,286 
Rotary png-itw .  L. C. K rurllIllPl . . . . . . . . . . . . . •  667, 323 
Rota r�- p n g i llt', F .  C .  Tllel�(' l' . . . . . . . . , . . . . . . •  607, 609 
Rotary png i lw , ,Yo X. 'Yh iPlllf,  . . . . . . . . . . " .  667,414 
Ruhht'r, R�'llt-ilP t i c  prodll e t i on of I n d i a ,  \\'. J .  

COl'dlWI' . . . , ' ,  . . . . . . .  " . . . .  0 • • •  ' . '  • • • • •  667 , 1 9 1  
S a l t  a n d  IWPl)('r h o x ,  ('(llUl/i lll'd, ::\1.  Y .  B .  

(; l'tlsh ' , . .  ' . . .  , . "  . . . .  ' . 0  • • • • • • • • • • • • • •  

� fl Rh fa stpllPl' • •  J .  : K  Rla('khll rll . 0 • • • • , • • • • •  , . 

Sash lock H l l lI a n t i - r a t t l ( ' r ,  R. Collins , . . . . . •  

Sash, window, .T. :-;\\'1'( '111 ')' • • • . • • . • • • • • • • • • • •  

� ('al(', A. D" Y i lhis" . .  Tr " . " , . . • • • • . • • • • • • •  
Scalp.  platform, S,,- i h n r t  & C ross , . . . . .  , • • • •  

Sen It" spring Im lall (,(>  . .T.  "" . CulmpI' . . . . • • • •  

Scra p,'r, drag, .T. Stuhhs . . .  , . . . . . .  , . . • . . • • • •  

SC l'et'n. S('(' "-i ,·(' ('10th RCI'f' l ' l l .  

661,65;) 
667, 420 
667 , 6 1 6  
6fl7, 640 
6G7, 652 
667 , 4 1 0  
667,421) 
667, 60fi 

Scrf'w, coat('(l, A. \\". :\la(; :1 h a n , . . . . . . • . • • • •  667,555 
Spparatol'. I'i('f' L i qllid SPIW I'H t o l' .  
Sen·jug m : -w h i llf' .  ShiH' .  C.  L. Eaton . . . . . • . . .  

l'ihadp hangPI'. T ,  A .  Spasp . . .  , . . , . . , . . . .  , . . .  

Shaft coup l i n g .  ,,- , C a r r  . . . . . . . . . . .  , . . . . " . . 

Shaft rf-'vprsi ng dpv ieC' .  P. C u n n i n gh a m , . . . •  

Sha l'v('ning and shu p i n g  drills.  ' m achine for, 
.\ . (' fl l'�t4'HS . . . . . . . . . . . . , . ,  . . .  , . . . . • • • •  

Shppt JllP t a l  ean.  G ,  IA,f's . . . . . .  , . . . . . . . . • • • •  

S h i p  sllf':Jthil lg'.  ,,'. S t l vf'Il . . . . .  0 • • • • • • • • • • • •  

Rhooting I!Hll('I'�' , n ,  "' , Cox , . . . . . , . . . . . . • . .  

Rhll t h' r  f a s t l ' l H' I' .  C .  Hill  . . . . . . , . . . .  , . . .  , .  o . 

667,200 
667.344 
667, 424 
667,298 

667 , 1 87 
6G7,5R7 
667, 60� 
667 , 505 
667 , 521 
667,390 Ridf'hoHrn amI t a hh' , cnm h i l l P d ,  C .  A. Gpisy. . . 

Sign for S t l'Pt't ('il l'S, (' t e  . .  illuminated, ,J. H.  
TIl'a kf'l' t 't  a 1 .  . . , .  0 • • • ' . '  • •  0 • • • • • • • • • • • •  667,400 

Rignal.  Sf'(� Trunk lillf' signal.  
Rig-naling sy stf'm, "' . 1·\ Follp t t , . . . . • . . . . . •  

� k i l' t  protpctol'. L.  �Iahf'f' , . . . .  ' . . . . . . . . . . . .  0 
Slicing apparatus,  Po'''t t 'r  & EUSOll . . . . . . . .  . 
!-;nap hook, D p i t l ' l' s  & Bill . , . .  , . ' . ' " . . . . . . .  . 
Snap hook, ti. )'IcCay . . . . . 0 • • • • •  , , • • • • •  , • • • •  

Solde l'i'� i ron 1 \ 1 ' <l t l ' t' , .J. "- . GhePI I . . . . • . . . .  

SOWI'l'ing tonI, ,,�, I'� . SOllll'S . • • . • • . . • . • • • •  , . 

Sorting tIt' vic",  J. Pf('itl','l' . . . . . . . . . . . .  � . . .  , . 

Spring motor,  O. A. O illwl't . ,  . . . . . . . . . . . . . . 
·. 

Spring roller, O. ),1 . EdwH I·ds . . . . . " . . . • . . . .  

�ta('ki ' I' ,  11<1." , � , R .  F l't'lI('h . ,  . . 0 • • • • • • • • • • • •  

S t a ekpl',  lJl l l ' n m a t i e  straw, O .  O .  K i t t h' sOll " . 
� t a m p  d i p ,  F. "·hitf' . .  0 • • • •  ' • • • • • • • • • • • • • • •  

Stand,  SPt� 'l' l'ipod stalld,  

667,4�4 
fi07, 54n 
nf)7 , 2;)1 
HU7-, 1 !l6 
()fi7, -1-01 
t)fi7 , 2 I -! 

�(1I, ;Q:) fi() j , .) I .{ 
(1li7 . 2 J 5  
6H7, 202 
6H7, a06 
1)(17, 322 
H(l7,41ri 

�tpam OOil" I',  'V. I�sty . . . . . . . . . . . . . . . . . . . . , .  GG7,431 
!-;tl'prillg a lld stoppillg a p p a ra t u t-;, ship,  .T.  

�Uhal'da ' 0  • • • •  ' • • • • • • • •  , • •  " • • • • • • • • • • •  (j(i7,482 
S tOlH'S from pa rtlly or otht,l' m a tl'l'ials, a v -
_ val'atus fl)1' separatillg, A. K llhIlPl't . . . 0 • •  tiU7 , 535 
Store s t'l'vice Systt'lll terminal, IHU' Ulll a t i l',  

II.  "". 1,'ol'slulHl . 0 • • • • • • • • • • • • • • • • • • • •  o .  GU7 , 20n 
Stovt', a i r- t i g h t  h e a t i llg, Rush & l\I " a se k  . . . . . Ut37, 2il:1 
:stovt', IH'ating',  I-I ,  Ba rUt'l' . . . . . . .  0 • • • • •  ' • • • •  Uli7, 28:i 
Stov('s, ( 'tc. , food WH 1'n1l'r for oil, )1 . )Ior1'is .  (it37 , 552 
�trawh\lard c u t t i n g  m a (' h i lll's,  scorillg a t taeh-

lUl'ut f o l' I'ota l'�-, H, U .  Xall . . . " . . . . . • • •  fi67 ,2 .. H) 
Hwinging IllP(']uuli :'ilJl , O .  1-Iptlesad('r . . . . • • • •  n(i7, m 2  
Taillf'. �('e .l':xtpl lsion t a h l t ' ,  
Ta hl('t-makin,c: ll1 u ('hiIw, F.. V .  P ( ' ( ' h i n  . • . . . . .  667 ,560 
T cl c k  and l :-l. t h  11<1 1 1  lll.l l h i n ( ', tl u t o m a t i e, J. 

11 .  \-pa l�p� . . . . . , . . . . . . . . . . . . . •  
Tll l'g'( 't ,  'Y. ( ; , �lu i t h . 0 • • •  ' " 0 • •  0 • • • • • • • • • • •  

TE 'lpgl'H Vh , fll (' s i m i l E '  • .  \ .  PlIlln k  . . . . . . . . . . .  . 
T I ' l( 'phl)I1P c i r c u i t  plHll logl'aph a tfal'bulel l t ,  A. 

(Hi7 , 27�) 
H(-)7 , 5D2 
667, 454 

B .  Clark , . . . . .  , . . . . . . . . . . . .  0 • •  , • • • • • • • •  6U7, 50:3 
T ( ' h'llh()IW l'xdla l l g P  a plIa l' a t us, C. 1-;. :-; c 1' i h ·  

JH' r  0 0 . '  • • • • • • • •  , • •  , • • •  ' • • • •  0 • • • • • • • • • •  o()7 , -!()O 
Tplppholw s w i t l'hlJOH l'd a p p a 1'atus,  C.  E. 

�erilll1pl' . , . ' . , . ' . . . . . . . . . . . . . . . • . . . . . •  uU7, -!61 
Teh'pholH:� s\\' i t l'h ho:l I'd t:Oll1le('tioll, rr. V. 

n a v i s . ,  . . . . . . . . . . , . . . .  " . . . . . . . . . . . • . •  GI17 , 1 95 
Tl'lt'l�bol�e _�w�tt:hLJoa l'(l siglluling apvul'atus, 

( .  I·� . ScnlHH'r . . , . . . . . .  " . .  , . . . . • • • . • • •  (i{i7 , 4fi:� 
T"lpllholle trullsmit 1:1 '1', T. IAd l H ' rg' . . . • • . . • • •  (--j()7 , ;�:"�7 
'1' ( ' J \ 'pll O l l ie  t r a n s m i t t l' l',  L. l\1pllt ,lt . . . . • . . • . •  ()67 , G-!t$ 
'l't 'stil lg p]llg, A: '1',  Pttllgh . " , . • • • . . • • • • • • •  6f)7,3a:� 
Thill coupling', U; C .  Ba sblhh, . . . . . • . • • . • . • •  6H7 , 1 7n 
Th rpad e u t t ( ' r, l J .  :-.:; 'nt rthll ll t " . . • • . . . • • • • . •  667 , ():;U 
Th l'Pshiug' m a ('hitH' ,  J .  Fah nH'Y . . • • • • • •  

' 

• • • • •  H67,-203 
Tile guard. F, N.  �la l' t i n . 0 • • •  ' • • • • • • • • • • • • •  6H7,a:W 
Tin plate m ill ta blp, "'. Constance • • • • • • • •  � .  (j67, 1 90 
'l'i J'(� :l rlll o l'. Bo C. Hpht'pld . ,  . . . . . . . . • • • • • . . •  6(-)7 , 457 
T i n', non-})uncturalJlt', J.  C. H('l1 1 1 , • • • • • • • • • •  667,485 
T i l'e, "'('hicle whp('l, F .  'V .  S t a l'r . 0 • • • • • • • • • •  667, 348 
Tohacco leaves from t h p i r  st(' lll S, apparatus 

for sepa r a tiug, 'V. A .  Hudson . . 667,318, 667,319 
T o y ,  eup a l l d  b a l l ,  C .  J .  rrhorngT:'n . • • . . . • • • •  667 , 37::; 
rl'o,Y, detonating,  ",V. H. 'Vythe . • • • • • • • . • • . •  667, 642 
Toy m onp.'· box , Olm & Thalheim . • • • • • • • • • •  6f>7, 3;12 
Trap, Go R, Evans . • . . . . . . . . . • • • • • • • • • • • • • •  667,HO:� 

:t:!:���: ���!��{�.��� �. I��
e

ift�h�� : : : : : : : : : : : : : :  �a�:���� 
T r ipod stand, B .  P. Hogan . . • . . • • • • . • • • • • • •  667 , 62 ,1 
T rolley hpad, K H. R.'('d . . . . . . . . . . • • . • • • • • •  667 3Rfl 
Trolley wire crossing, ,T. W. r('I'I'�- . • • • • • • • • •  667 :571 
Tl'ousers. waistband, ( ' l astie, )1 . -'l i l lf 'r  • • • • • •  ()67, 5-1-S 
Truck, pIano, A .  rr .  Raynor , . . .  , . , . ,  . . . . • . • •  667 , 57fl 
rrrullk,  9.  R!1ngnow " . . . • • • . . . . .  " . . . . . • • . •  667, 334 
Tl'unk hne sIgnal,  McBprty & )lcQua rrie . • • •  667 448 
Twine box, S. IC  Dennis • • • . . . . . • . . . . . . . . . .  667: 197 
rr.,-pe casting and setting machine, .T. C.  

Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6 7  210 
T n w  casting, compOSing': alJd j us t i fying ma- ' 

ehillP, .T. C. & .T. C, l1'uwlf'I', J r .  0 • • •  ' • • • •  667, 212 
T.ype-casting molrts aml m a t rices, produc-

ing, .J,  C .  r.-'o\\'h-' l' " , . . , . . . . .  , . . . • . . . . • . .  

Typewriter,  P. E .  Collins . . . .  " . . . .  667,295, 
Typewriter, A .  C .  IO\, l'guson . , . . . • . . . .  , . . • •  , 

U niversal join t, S'eE-gel' & Dedrick . • . • . . . . . .  

Valve, G. A o ).I l I In fol'd , . . . . ' . . . . . .  0 • • • • • • • •  

v"alvp, T. r ,  '\'a ]tf'I' . . .  , . .  " . . . . . . • . . •  , . . , .  
Yalve atHI va llOt' t l l lH' ,  t b E ' l'lllostatlc, A. Kit-

6()7, 2 1 1  
(i(17, 649 
667 , 43:l 
667 , 465 
667, 55a 
667,267 

Vah�;-:
n

a;ltl��;�;ti�' �'(:g�l i<� t i'I l'�, '  i-i: 'I);'<��h : : : : : :  �+:��b 
Vnlvp, Stl 'Hill (Tl i IH.1eI' drain,  H .  'V. )lc-

C'EIlnl.s . . . . . . . . .  0 • •  ' • • • • • • • •  , • • • • •  0 • • • •  667,244 

�:�)�)��.' l;l�!'���:�' �'. �' . . 
(11'A�:�

i
t ·. ·. ·. ·, '. : : : : : :  : : : : :  8�+'�� 

Vapor iHl rners, portable i g n i t iolJ npparutus 
' 

for, A. K i t son . . . . . . . . . . . . . . . . . . . . . . • • •  667,225 
V a porh:er, F .  Po Boland . . . . . . . . . . 0 • • • • • • • • •  667, 487 
Vf'hiele, Adkins & Bla i r . " . . .  , . . .  , . . • • . •  -• • •  667,280 
Velli ele hattery box o r  tray, motor, G. H . 

Condiet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 , 1 Sn 
Vphicle rack, A.. L. Bm'her . . . . . 0 • • • • • • • • • • •  G67, 493 

A R O O F  THAT I S  W EATH E R P R O O F .  Vehicle wlle"I, A .  S .  I1�·dl' . . . . . . . . . . . . . . . . . . 667,221 
Vphicle ,,,bepl, Ao S ,  ).1001"(' . . . . . . . . • • . . • • • • •  667,400 

re;�re�tgc'����1�' b���r���n�;t1y satisfactory in every �:i'(�{:�
n

tl��;:
h

��:�o�T{� .Kj�. ��,�·����l.l : : � : : : :  ��+:��� 
W a r r e n ' s  N at u ra l A s p h a l t  Slon e S u rface Ready Roofi ng ,  Wagon and t e n t, comhtnation,  Winter & 

madJ by an entirely new S toh ,,·u ssPl' , . , . . .  , . . . . . . . . . .  , • • . . • • • • • • 667, 4-7[, 
process. Comes in rolls "'Vag-on j a ch:, C . . T. Sbi 1'1'(·f[ . . . . . . . . . . . . . .  � • • •  667,'468 
containing l� square feet. "Tag-on, stock, H, C. P o & C. A. Loptein . . .. • 667,;237 
Has a 2-inch plain edge on "rashbeneh and ironing board, eombineo fold-

[J n ited State�,- \ n  interesting paper, showing the ex­
t l': t ordinal' Y deve J l lp lllent of the t in  pl a.te industry i n  
th i S  country, and  t h e  serious competi t ion i n t o  w h i c h  it 
is now entering. witiJ the Brit ish i ndustry, \Vith 18 i l lus­
trat ions.  Co n t H i n ed in SCI K�f T I P I C  A M EIUCA N �[1 PPLE­
" " "T. Nos. 1 0 1 9 . 1 H·. HI,  1 11 2 1 .  ] O".l".l all d t o".l 3 .  
Price 10 ('E� n t s  each. o r  5 0  cent� for t h e  series. 1'0 b e  hl:J,d 

.at t.his ottil::e and from all n ewsdealers. 

20 0 Egg Incubator 
F o r  $ 1 2.00. 

The Simplest. most perfect incubator made 
in the worl d. T h ls is a new one at a remark­
ably low price. It is an enlargement of the 
famous 

WOODEN HEN 
and made a. thoroughly 
good as any in�ubatoron the 
market. It will hatch every 
fertile egg put tn it, and 
stand up to regular usa�e 
as welT as the most CORtly. 

Write for free catalogue. 
G E O. H. STAHL. Quincy, l l l .  

U S E  G R I N D STONES P 
[f so we call supply you. All sizes 
Jn o ll n H� d  and 1I 1 1 1 1 101l I l l e (l .  always 
kept in stOCk. R�mem',)er, we make a 
specialtyof selecLin� stone� for all spe­
cial purposes. :ar Ask for catalOGue. 
The CLEVELAND STONE CO, 

.2 d Floor.  W i l s h i r e .  C l eve land .  O. 

EVERY  B I C Y C L E  R I D E R ,  �rllA�\h� 
should write us for full informatIOn concerning' our 
� l'ECIA LTV. Indispensable wherever introduced, 
lncreas

� li'�
i nl"-iiil� §r0.rs·

JjiW�N.l�o;�m(�()�� 
30 \V. Wa .hington St., Chicago. III. 

=B=-A-:-:L=-=L--=B=E=-A-:-::R=IN=G-:'--A-:-::X=L=-=E=S:--:A-:N=D-;:::--:R:::-::U;:::-:!B­
bel' Tires.-A paper read befor� the Carriage Builders' 
National Convention, Philadelph ia, October, 18!}4, � h ow­
ing the advantage to be derived from the use of ban 
bearings and pneumatic tire,;; in  road vehicles. Con­
tain ed in SC I E N T I F I C  Al\J EHICAN SUPPLEMENT, No. 
H H � .  Price 10 cents. To be bad at tbis office and from 
all newsdealers. 

LET US START YOU ! t,���H<t� 
Silver, Nickel and Met"l 

At home or traveling, t&king 

N!���hli;;;� ·��a8t��i�arc�!.· ::::�i; 
all metal goods. No 

New methoda. 
an 

Experimental & Mode l Work 
Cir. &; advice free. Wm. Gardum & Son.45-51 Rose S t  . .  N .  Y. 

S £" S. MA DE A S  REp,UIREO. 
N G  PER FO RATING @ . •  C HlCA'GN8:· 

comotive.�Ry Herbert 1\ \Valker. A val uable series 
by a member of the National Railway ;\luseum ( 'o m ll1it­
tee. rrh e  l ocomotive from 1825 to date i s  de.scri bell and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 21 i l lustrations. SCIEN­
TIFIC A"EU'(,A� RUPPLE>I EKTS t t l '.! ,  1 1 1 a .  1 I 1 4 .  
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 

You th's Telenhone 
Scientific l\-lechanicaI Toy, 1 0c 
This is a complete. perfect little metal 

telephone, wi th strollg. sensit i v e  tra n smi tters. Even a. 
whisper is dh ;tinct at quite a l ong distance. Conn ect up 
yonI' hOH se a n d  barn. or wi th a neighbor's hou�

_
e, and 

clw.l'g'e penny to l ls. Eas.v pocket mone.v. A (lellis n-mrierl. 
F,lnrJiHH/S ,';"011','-1, Pril'c 10 cents, 3 for 25 cen ts. postpai d. 
NO\'EL'fY SUPPLY {!OltlPANY, 28 Dearborn Street, Chicago. 

VAJ E���
D
NE;��;�V��O R RUNNING GEARS a����w rl'he only device witb which a 

harmful atmospheres can be entered 
and absolute comfort sustained for 
a 10Jlf,( period, No encumbrance. 
Organs exercise their functions 
naturally. Wearer breathes cool, 
fresh air continually. Hend for cat­
alogue. Manufactured by 

THE VAJ E N · B A D E R  C O . ,  
120 N. Penn st., Indi anapolis , Ind.  

Ev,ery ca.n 

jJ��!��� 'f����Q,,�§ 
A book of 

paint 
knowledge 
sent free. 
I n d u c e ­
ments to 
dealerB. 
PATTON �e�ie�� p��. " :,::-:::>,, 

portion. 48 ', ', ' 
color tints 
and white. 

PAINT Co" 
> 227 Lake St. 
.�. Mil waukee. 
._ Wis. 

For AUTOIUOBILES. ��r.�r:.:'.i.nden.e OTTO KO N I G S LOW, 
Cle,,·cland. Ohio, 

�-------------------------

ROTARY PUMPS AND E N G I N ES. 
Their Origin and Development.-An im�ortant series of 
��8

e
��&i��

n
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i
i�
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��� 

r
����;af:d 

t 
wltl�

o
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ings showing the cOllstruction of various forms of 
pumps and engines. 38 illustrations. Contained in 
RUPPLE>IENTS 1 1 1 1 9 .  1 t I l l ,  1 1  1 1 .  Price 10 cents 
each. For sale by Munn & Co. and aU newsdealers. 

; ��,;:r,��, '1!#�'�!:!''''��� 

i� 
.. ��"'--'--�'-�",:"'��:\, 

awkins' flew Catechism of Electririty 
for Engineers, Electricians, 
Wiremen and Amateurs, 5!l0 
page!' 300 illustrat i ons,bound 
in leatber. pock etbook form, 
�old titles and edges. Strict, 
�� £��1o&�:'��;'3 }�8�tfv��?N�;; 

Do Yon Grintl Lawn Mowors? 
Yon have had trouhle i n  doing the work. W e  have a 
machine that grind!:' all sizes of mowers. It grinds them 
with true, keen-cutting edges. It's a money maker. 
If you have power, write me. 

C . R. ZACHAR IAS, As b u ry Park, N. J .  

S I XT E E N T H  R E V I S E D  A N D  E N LA R G E D  E D I T I O N  O F  1 90 1 .  

The Scientific American 
CgcIopeala of Receipts, Jotes ana �lle[ies. 

734 PAGES. 1 5 ,000 

Price, $5 .00 in Cloth. 
R.ECEIPTS. 

$6.00 in Sheep. $6.50 in Half Morocco. 

This work has been revised and enlarged, 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to the 

specialist ,  but to the general reader. It should have a place 

in every home and workshop . A circular containing full 
TABLE OF CONTENTS will be sent on application. 

Those who already have the Cvclopedia may obtain the 

'1 90 '1  A P P E N D I X. 

Post Free. 

one side, allowin/l a per- i n g  C .T Upp 667 2()(} 
fect joint to be made when 'Vash hl g �ac'h i n f' ,  

'Ii: ·S: A�d���·s·. : :  : : : : : : : : . 667
' m�� I applying. P a r t i c u l a r s  ". 1 1  I '  B ' b & S '  6 ' 
' 1 I Warren Chemical & Mig. Co., f8'5lIJFu I�on St •• New York. , . a R 1 .

. lIIap ll I:-�
t
;:�;

d 
�l�; ���; . .  . .

. 
h7, H4 

Price. bound in cloth , $ 1 . 00, postpaid. 

M U N N  Ie. CO., Publ ishers, 36 1 B ROADW AY,  NEW Y O RK OITY. 

© 1901 SCIENTIFIC AMERICAN, INC.
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In the Pay 
Envelope 

That's where o u r  education affects you. 
TVe teach rnechanics the the )'ry 

of ,-heir work; help 1nisplaceu peo­
p 'e to chOange tlwir work ; e n a lJle 

y ·,ung peo de to 8upport themselves 
while leU'rn;ing a p'rojession. 

250,000 students and grail nates in Mechanical, 

Eleetrieal, Steam nnd Chi! t:ngineeriog, Architecture, 
Telegraphy, Stenography, Book - Joel'pln!', ete. Write for 

circula r  and mention subject i n  \vhich interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Established 1 8!l1.  Capital $1 .500,OLO. 
Box 942· ScrRllton, PB. 

E LE C T R I C A L  E N G I N E E R I N G  
TA U O H T  B Y  M A I L .  

Write for OUf Free Illustrated Book. 
" CA N  I BECOM E  AN ELEC­

TRICAL ENGINEE R ? "  
\Ve tt-ach E l t'drkal Eng-inef'ring', r;lt'drH' Li;:h t i ng-, Ele<:trk Rai lways, Met:hankal EII.!!ineeril l�.  :-Ilt'am �-:n)!i­

IH:,erin�, \ l l'I'hauical Thawing', at YOur h " 1 l 1 t'  b\" Il l a l l .  Instit l l tl' iu , jorsed by Thns. A ,  E(lison a n d  "I hers. 
E L ECT I UCAI, 'E-' H I -' E E H  I "' �T I 'ITTE, ill'pt.  A , 24-U.2-1-2 ,,' . 23.1 �t . •  S (> w  Y u rko 

-- .. -'�------

. I m m ensely cheaper than gas or kero­
sene, and brighter, pleasanter. Fine 
print read 45 feet aW1Y. 1 00 candle 
power 20 hours costs 3C .  N o  odor, no 
smoke, n o  alcohol torch. 

Lighter} instantly with 
one match . All styles.  
Double and single burners,  for hOl l Ie ,  husiness or puh­
l ic  b u i l dings, $2.75 and up. 

O.?"Cantnn" lamps are 
noteworthy for beauty of 
design, cODvenience and 
honesty of construction. 

CANTON INC ANDESCENT 
LIGHT CO. Box N Ca.nton, O. 

VELOCITY OF ICE BOATS.-A C OL-
]ection of interesting let ters t.o t h e  editor of the SCIEN­
'lTFJ C  A l\J}!RICAN on the q u estion of t h e  speed of Ice 
Bnats. demonstrating h ow ar�d why it i s  that t h ese craft 
sail faster t h an t h e  wind which propels them. Illus­
trated with 10 explanat.ory diagram s. Cont�lined i n  SCI­
ENTIFJC AME R I C A N  � U P P L I:o:')L EXT, No. 214. Price 10 
cents. fro be had at thiS office and from all newsdealers. 

Economical Gas Engi ne  Igniters 
of every descripti on for 

StatiOUR.l"Y. lUnriue or 
Auto"mobile  "Engines, 
DynRII10S, lUng-up-tos, 
Starters, C o  i I s n n d 
Ill) u gs for either touch 
or j UIllP spark. 

. Dayt o n  E l ectrical M f g .  C o . ,  8 0  SI.  C l a i r  SI . ,  Dayt o n ,  O .  

K R O M S K O P  
Color Photography 

]\Tature's Reflex ! " 1t seems almost a 1ni'racle ! ! J 
• •  To t b e  a.lready long list of marvelous devices wh i ch 
will come into common every-fl uy u s e  must be added 
t
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Calueras, now ready. � Send stamp for booklet. 

IVES KltOillSKOP CO:UPANY.  I ncorporated, 
1 324 Chestnut Street. Philadelphia. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb a n d  Disease. - By G .  M. Hammond. M.D. A val­
uab] e and interesling paper in w h ich tile subj ect is ex­
h austively treated from the fol1owillg- standpoints : 1.  
'rh� u�e nf the cycle by persons in heal th . 2. T b e  use of 
the cycle by persons d i sea�ed . Contained in SCIBNTH'.IC 
AMEHICA:S Sl!PPL E M E ST, No. I U U 2 .  PrIce 10 cents. 
'1'0 be h ad at this office and frOID all newsdealers. 

GAS and GASOLI NE  E N G I N E S 
1 -4 and 1 hm'se power 

MARINE and !STATIONARY. 
Built i n  accordance with the practice i n  

Gas Engine designs. Also complete set 
of castings. Write for particulars. 

T H E  CAR L I S L E  & F I N C H  C O . , 233 E. C l if t o n  Ave . .  C i n c i n nat i ,  O h i o .  

A COMPLETE 

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

An inexpensive library 
of the best hooks un 
Electricity. Put u p  in a 
n e a· t  f o l d i n g  box. ao 
shown in c ut. �'or the 
student. the amateur. the 
workstiop, the e]�ctrical 
e n g i n e e r .  sch o o l s  and 
col l eges. Comprising 'five 
books. as follows : 
Aritbmetic of Electricity 

138 pages, . . .  $1.00 
Electric TOY Making, 140 

pages, . . . . .  $1.00 
How to Become a Suc-�;�S:�l .

E],eC�r �ci�n$l� 
Standard Electrical Dic­

tionary. 68:! pages, $3.CO 
.;Iectricity SimpliHed,  158 Fire vnlwmes, 1,300 page .•• 

pages. . . . .  '1.00 nnel ()['CI '  4·50 illll,tmUo l I .,. 
A... valuable and tndifipfnsable a(Zdition to e1)eJ''l/ lib-rary. 

Our Great �l)ecial Offer.-" Te will send prepaid 
the above tlv e  volumes, i ;un dsoru e l y  I lound in blue cloth , 
:��\6��
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Priee of $5.00 for the  complete set. The regular 
price of the flve volumes i B  $7.00. 

MUNN & CO. ,  Publishers , 

361 Broadway, New York. 

t I l  
\V;rtdf e:ll'l'y illg (h'vi't,p, s n ff·ty, .1 . nPt'he . • . .  
\\' : I t ('lI l 1 la kt' r ' s  tool. L .  Itp i dl l ' r t  . . .  , . , . . .  , . .  

(.iH7 , 1 S1 t iU7, -IO:.! � 
l i l i7 , -! 1 7 . � ? ? \V a t p r  l'ulu w u ,  �a fI' 1 ,Y , .\ . . J .  ". right . . . . . . .  . 

\\' a t p r  g a g l '  • .  J .  o ' H d , ' I l  . . . . . . . . . . . . . . . . . . .  . HUi . :.!·1 7 - • • 
\\" a h' ]' lH' a ll ' ]' ,  .t : . •  \ .  F. .\ h l J lI ' r g  . .  . 

\\" a t l ' 1' I I I ' ; l t l ' l' � a f l ' t y  r l 'gl l l a l C i l ' ,  I I .  I·' . ( ; a i wl .  
\Y a t l ' ]' motot',  et l lTl ' l l l . I I .  �\ . \\· i � I '  . .  , 
\\'a tt' l' raisil lg a IHI Ih'a t i l lg' : t p p a ]'a t l l �  . . \ .  ( ; .  

\Y atpl'h\lns\� . . . . . .  . ::::!:��� ,What D� Y au Want To Buy ? 'Y ; l t t' 1' raising' a w l  M e r i l i z i l l ,i;  a pp a ra t u s  • .  \ .  
( � .  "·a tf' l'hOllSe . . . . . . .  , . . . . . . .  . 

"·eighillg a p p a ratus,  H u t i llll i l U e .  \\' . E. :\ k k -
e l'SOll  . ,  . . . . .  , . .  , . . . . . . .  . 

'Y(>1 1  eusing pe l'forator,  E . . J, B a t t ' S  . . • . .  
,"'ell  pipe a lld (,lu;ill;.r S1>I':l I', o i l ,  K H..  ( ' U I'-

t i ll . . . . . . . . . . . . .  , . . . . . . , . . . , . . . . .  . 
'Vh i s t  ca rll casl ' .  tlnpl i e a t l' ,  ,J. "' . It i e l ' . 
'Vindmill  I'Pgul:Ltor,  i )(,lll pstl ' 1' & lt i lH ' h n  l·t· . . .  
'Y i 1'(' cloth s c reen and m H l I ll f H d u rillg SI I I l l I ' ,  

H. B m d l('y . , . . . . . . , . . . , . . .  , . .  
\" i l't' covl'l'i l lg m adl i l l l' ,  C .  J.  ( 'unit' r .  
'V ir(' cntter, Vunghall  & P(·tt ' I'SOIl . . . . . • . . . . .  
'Vi t·� d rawing uH tehim',  ( ) ' llOI l ] lPll  & l ) i l' l's ( l t I . 
,yit·C' s t. l·etcht ' t', 1'\ E. (� riff( ' lh .. . . . . .  . 
',"OO<1-hPlHlil lg llwehilJ ( ' ,  F. I l .  B a l l (' l'o f t . 
"�ool-washing appal'll tm.;. I I .  (;. L<l r ll g . 
"'I'f'lH:il. St�(' Pipp w l·t' l lt· h .  
",\T rC'nch, i\1 . 1\1 . IJodgnnilL . . .  . 
",V rC'llch,  L.  C. Mee H l'tY . . . .  · . ·  . . . .  . . 
Xanthin homologue (111(1 I1l a l�ing H:l III t', 1'' . 

.'\ .. ('h . ,  . . . . . . . . . . . , . . . . . .  , 

l iH7,r.li {)  
Uti7 . ] "":( )  

:{: ��: �}!� 
Uti/ , m 7 

( it ;7 . H1 4 
( an, Hr. 1 
OU7. -I 1 1 
GH7, 5(H 
1j()7 , :tm 
(i(i7 , 2Kl 
GG7, 2 :� 1 
(j()7, :�!12 
(jU7. 44D 

GG7 . :1Sl 

We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers ill ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

$titntifit }(mtritan � � 

� manufatturtrs' Indtx 
Yarn, e t c . . l u stering and stiffening, E. 

IIeberlein . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  6G7 , 520 'l�his index is seI�t gr:atUl .. tuusly to prospective purehaSel'B, both in thid country � and abroad, who I n q UIre for the addreHses of deal ers and manufa(�turers of t h e  � . c:' gOf,ds a!ld machin�s classified therein ,  It is ,also �ent. to reliable Export l\1er- . � _ ������iel�� 
tb

1d�ie
l
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s
D����r��e\�t� 

Umted States Consul s in an foreign _ DESIGNS. 
Bur o r  column, H .  S:1cl\: . . . . . . . . . . . .  . 
HI'd pan, D. Hog-an . . . . . . . . . . . . . . . . . . . . . . .  . 
I�t'lt,  J .. . Sundf· l's . . • • . . . . . . . . .  , . . . . . . . . . . . .  . 
Ilt-' l t  hody. ,T. Ross . . . . . . . . . . . . .  , . . . . . . . . . .  . 
Rdt hotl y ,  etc. , 'V. V itZtllU lll , . ,  . .  , . . .  . 

:;4,mn MUNN & CO . ,  Publishers o f  t h e  SCIENTIFIC AMERICAN, 36 1 BROADWA Y ,  NEW YORK. 
:14.042 [ :lj:. gi� H --O-W--T-O-M-A-K-E-A-D-Y-N-A-M-O-w-wi-to
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. f. and nottlers' IUuchinel·Y. frFn�� VIL1.1ER Bracelpt, T .  S .  Bplmptt . . . . . . . . . . . . . . . • . . . .  
B u t toll ,  eollar,  L .  G(,isl' l't . , . . . . . . . .  , . . . 

:�-I , O l ! )  drawings. Pl'ice 10 cents. Uast�ngs for t h e  same. $3.7a, _H I"' li CU., SUB Clmton Street, Milwaukee. W I S .  
: { -I ,  020 w i t h  directions f o r  buil ding • •  , How to Make a f':ltorage 

Cht ,PSP, N. Simon . . . . . . . . . . . . . . . . .  . 
('ollar. liangpd, .T. A. l\lil1ig.Ul , . . .  , . . . . . . , . .  :;1: :�gr B�\1iii�:r

i
�J�

c
L'i

t
SHING CO ..  Lynn, Mass. 

Copying prt.'SsPs, de. , fl'HlIW for, 1-'.  ,Y o X u -
I'f'Hll)'.'rg . . . . .  , . . . . . . . . . . . . . . .  , . . .  . 

(j ame bOtll'(l , \V. E . .Tury . . . . . . . . .  . 

( ; n nw board, ]� , S. 'VilIs . . . . . . . . . . . .  . 
( i n ul P  llOftI'd sarnoI't, E. T. BurI'owt' s .  
G i r<1I(�, 1\1.- L .  Slwrin . . . . . . . . . . . . . . . .  . 
I l n nH'  ho<1,\-, C. L. Wiedrich . . . . . .  , . .  . 
Hummock, I. 11]. PalnH'l' . . . . . . . . . . . .  . 
J1�'<1roca l'hon lJurIll'rs, oil ff'p(ler for, ,Y o It. 

.Tf'avons . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . . 
H :vpoof-l'mic lll'f'dh=' hox,  F. S. ])ickinson . . .  . 
L a m p ,  i n candpscPllt plpctric,  C. A, e h a sp . , .  
Loom hpddlf', 'V .  1<'('h r . .  , . 
)Ioll l lnwll t .  B. :\1. 'Yol ff  . . . . . .  . 
NI'('ktie fastl ' l l l 'r ,  A. W·. H i l lihiHh . . .  , . . . . . .  . 
Oil  hllrIwr valvp l)od,v, "r. n . . Tt'Hvons . . . . . .  . 
0 1'1' {:rushf-'l' fra ilH'. P.  ,Yo ( : a tt ' 8  . . .  . 
P lI lwr, i ll(h'nh'(l , R. A. ( i .  AtIl t , . . . . . . . . . .  , .  
PlqlPr "\n' i g h t ,  )1. T. (; raf . . . . . . . . . . . .  , . • . . .  
�kirt  Sll llPOl'tt'I', 'V . �J. Lowl'ip . . . . . . , . • . • . . .  
Thl'I'TnflIlwtt'l'. """ . Rotst('(] . . . . . . . . . . . . . . . . .  . 
Tl'a y ,  L. McCa rthy . . . . . . . . . . . . . . . . . . . . . . . .  . 
TronsPl's h a n gPI'. ::\-1. H. Ca:r.iPI' . . . . . . . . . . . . .  . 

1'.YJ)(', fOllt of, Tt'llllf'Y & C l'an:r. . . . . . . . . . . . . .  . 

Valv(' (�a 8ing, hydraulic,  C. 'V. A. Koplkp· 
hpek . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  . 

Yi'Tlt i l n tnr . . J. II. It(,�·llOlds . . . . . . . . . . . . . .  , . .  
Vif'lp j ll W ,  n. I·'. H.PllIH'I' • • • . • • • . . • . • • . • • . . . •  
"�ngoll body, slwed, C .  Seglla . . . . . . • . . . . . . . .  

TRADE MARKS. 

Ahbatoir and packing hOl1s(' stock and prorl· 
ncts, cPI'tain namp(}, Va lC'llt i Iw ' s  :\It'a t 
.Juice Company • . . . . . . . .  , . . . , . . . .  , . . , . .  

Blastil lg p(�ll('ts ,  Curtis ' s  & lIa ryp,\' . 
Boot alld shop w('H illg', \Y. B, Arl lold . 
Boob ...  sbops, uml lea tbt'l· for sailll' ,  R i �'\' & 

Illitchins . . . . . . . . . . . . . " . .  
C1IIlIWd fruits,  v('g't�tahlps, and ru t ' H t s ,  ( ' ( ' l 'ta1"11 

nameu Olwida COIUlll nlli t�· . . .  
C lotbing ... WOllit'n:-:; a n d  g i r l s ' , E . .r . :-;\\' < l l't -

'\'(Hlt " . . , .  
CmuJ1etics. A .  C .  G rf'i'll . . . . . . . . . . .  . 
Drinks 01' ('ock t a i 1 �, llli x P(l, \\" i l l i:l Tlls & 

Xpwllla n  . . . .  , . . .  
F l all lwls.  L('ig-h ::\-Till� C'OIll PHIl.) 
I1'1UI l lWls,  " 0 1'lwoo l (l "  . . . . .  . 
! l·on . s t ('('1.  u lHl m:lllll f a (· t l l l' t 's.  Tt ' l l l l l 'SSl' t '  

Coal,  I ron and R a i l road CompHn�' . 
Lotioll,  S. E. 'V a t sOl} . ,  . .  
::\-la<..'hine k niv{'s and ell H P I'S, LOI'ing ( 'OI'S & 

Company . , . :t3 . 9.7;{.  
:\fa t eh ('s, F .  \V .  Mn rpb�· . .  , . .  
:\it'dil'ina l  liquors, .T . ZWH('k & Co . 
::\ledidIH'. cprtain nampd . . J. \\·i1s( )n , . .  
Oa t s ,  ertlsh�d . A k ron ("p']'e a] ('ornpa I I ,'· ' . • .  
Packing' h()ns� p l'Odn c t s ,  ('pr t n i n  n a llwd. \" a ] -

(,l lti tH" S )If'a t  .TniN' ('om pau.y ,  . . . . .  
P(,IlS. foull t a i n ,  IJ. I·�. "�H t t' l'nl:lll (' OIll }l l l l l .' 
Prop" iptar,\" artiC'if's, F, � ;'l l l  . • • .  
Rl'lllf'diC's,  pl'opriptal'Y. O .  C .  C:l l·RSO\\" . 
S t OY(>s,  rallgf'S a n d  f U l'lIlH'('R. 1"11 1 1 1' 1 '  & \\" :1 1 '-

rt'll COIll IHl II�' 
Th l·t'luis. s i l k ,  OIlPidn ('Olll T ll t l lli t y  . . . . . . . .  " . 
T h ]'('sb i l l f,!  m:1ehiIlPs,  .J. I. C a s p  1'hn'Rhil lg 

::\-fa('h ine Compall.L . . . . . . . . . . . . . . . . . . . .  . 
'l'ohnceo. ef'rtain IlHm('d, R lo('h H l'()th('rs 1'0-

hu('ro Company . . . .  , . . . . . 
\Yashill g  machinps,  C. Dif't:r. , . ,  . . . .  , . . . . . . . . 
",Vhisky, rye', rI'. O. S.  Distilling Company . .  . 

LABELS. 

" Banquet \Vafers;" ( for Baked food� ) ,  11.  B .  

:14.03:) 
:)4, 0·15 
:14 . 044 
:14, 046 
:14. 0;'0 
::4.02lJ 
3-1, 043 

�4. 03!J 
:14. 024 
� 4 , ()4n 
�4,():1 1 
:l-I-,O!)l 
:;4. 021 
:;4. n::s 
:1..f,O:�2 
:;4, 02S 
:l-l, o:.!n 
:;4 , 022 
:14. 02:, 
:�4 . n�7 
:�4 . ( )2;� 
:�4, O;j:� 

�-t.rnG 
:�4 , O:!7 
:{4,O:10 
:)4,041 

:15 , RriS 
:�;' , S70 
:ti ,&l-l 

�:). XGO 
:);). Sf);'") 

:U:) , S():� 
;)f) . X G 1  
:)!). f.;f):? 
:1r. .S7 t i  
:)!). xlin 
:�fi. g7 -I 
:�5 .�,(j1) 
;�5. g()-I 
:)5 . �'(l!l  
:�. M!) 

:15. B51 
:{:l . RH) 
:{!),�()7 
:;r. , y.I1S 
,:m . S7 1 
:�ll . S!);'") 

:m. Snl 
nr;,ll72 
:1;l, 8G2 

Biscuit Company . . • . . . . . . . . .  , . .  " . . . . .  R , I O  .. ! 
" B�ttl--' r Buy N o . 6" ( for BrooJll s ) , Lp(> 

B room and ])uster Company . . . . . . . .  " . , .  8, 1 08 
" Bpttpr nu�r No. 7 "  ( fo r  Brooms ) . L('p 

B room and nl1st(�r Company ,. 8 , 1 0n 
" Bf't.tl--' l" HII�' No. S · '  ( for Broom R L  Lpp 

B room and D l1stt:'r COlUpany . . . .  , , . . , . .  , 8 , 1 ] 0 
"Cook ' s  Ducbess" (for )If'fliC'ine ) ,  \Y. It.  

�Iel',yin . . . . . . . . . . . .  , . . . .  . , . . .  , . R, 1 1 2  
" C rushed Sbell a n o  Bone " ( for POll l t l'.'· 

food ) .  J. H. El1iston . , . .  , . . . .  , . . . . . . . .  , 8 , 1 011 
" Exeelsior Navy" ( for Pllmp valvf'S ) ,  :\1.  

St('rn ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ll, l 1 4  
" H owe' s C ompound Damiana Tablets" ( fo!' 

a Medicine ) .  W. Davis . . . . . . . . . . . . . .  , . . .  R . l 1 1 
U K .  & B . "  « for C i g a rs ) ,  SchmIdt & Com-

pany . . . . . . . . . • . . .  , . . . . . . . . . . . . . . . . . . . . R.ODR 
"London .Tockey Club" ( for Cigars ) ,  A. S. 

Nf'udorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S . O!)7 
" �IcGpp ' s  J<Jye "�a t f:' l' "  ( for Eye water ) , .  ,J. 

.T. l\It'(;pp . . .  " . . . .  , . . . . . . . . . . . .  , . .  S, 1 1 :t 
"Os;ofine"  ( for Drip(] frui ts ) ,  R. C. "r i l l ·  

i a m s  & CompHn�· . . . .  . . . .  . . .  K 1 02 

"H(>�T:;li�:�·a&Hi'�:lll\��\l����i�'�. :�·:l
.
i:� � ,  It. C .  R. 1 01  

" Simon PUl'P" « for Rottled lWf' r ) , A .  
Cotzh : lUspn . . . . . . . . . . . .  , . . . .  . . . . . S, On!) 

"Sno·w FInke Wufprs" ( for H u ked foo(l R ) , 
R. R. Riscn i t  COTll vnn�T . . , . . . . .  , . . . . . . . .  8.  1 O;=; 

"�un Rays"  ( for Bakpd foods ) ,  R. n.  BiR-
(' n i t  Company , . . . . . .  , .  . . .  R , 1 0:; 

"S\YiRs Milk Cho<,ol::t tp" ( for Cho('ola tp ) ,  
C roft & Allpn Comp<ln�· . . . . • . . . . . . . . .  , . . . S. 1 0n 

"Tl'iple<\I Soap" ( for Soa p ) , Rockpf�llpl' 
Soup Company . .  . . . . . • . . . . . . . . . . . . . . . . . 8 , 1 07 

PRINTS. 

" Rf'gin" ( for pettieoa t s ) ,  Bana sch & 
11'''1'1'" . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • •  298 

HTlw B n tlwl' ' '  ( fo r  soa p ) , P l'c w t l ' l' &, G a m hl e  
(�(.rn pany • • . • • . . . .  , . . . . . . . .  , . , . . . . . . . .  209 

A printed copy of tlH' SIWpifi(, H t ioll  untl (ll':l wing of 
: I l l Y  P H t P H t  ill  thp fOl't'g'oing l i s t ,  01 "  l i l l Y  p a t l ' J l t  in 
print i RS1Wcl silwp 1 8G:)� win ht' 1' 1 l 1'l 1 i R1I 1 '(1 fl'Oll1 
t h i s  offlcp fOI' 10 Ct�llts .  I n  ol'(l c ' l' i l lg p]P:l R P  R 1" n tp 
t ill' n a Illi" ttn d  HlIlnlwl' o f  Ill" l l a t t'lit  d( 'sin·d . :tllll 
.. "mit to l\lu l I ll & Co. , 3Hl Broadw a y ,  ::"lpw York.  

Canadian patents m a y  1I0W hi·� ohtail l t 'd  by thl '  in ­
vpntoL'S f o r  any of tlw i n vt'n tions n a nwci i n  till' fo l'l ' ­
going l i st, providNl thpy :11'(' simlllp, a t  n eost ( , f  $45 PHeh.  I f  ('omp ] i ('lI t l ' d  tIlt' ('ost w i l l  h I '  fl l i t- tI l' 
m Ol·�. Fol' f u ll illRtrnf't i n n s  luld l'PSS 1\!;t1111  &. Cn. , 
:�m H I 'OIHl w:l ;\' .  New Y ork. Other fore ign l)" tpllt� 
lO l lY · \ :-;0 he obtained. 

II SEND FOR FREE CATAlOBUE.� 
• Prairie State Incnbator Co., 

• • Bomer (Jlt7, Pa. 

V O LN EY W. MI\SO� & C O . ,  

Fr ict ion  Pu  l I eys ,  C l utches & El evators 
P R O V I D E N C E ,  R .  I .  

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

Anyone sending' a s k etch and d escri vt.iol l  may 
quickly ascertain our oplllioll  free wn et.her an 
invention is pro b a b l y  plltentab l e. COIll lll unica­
tions strictI v confi den tia1. H andbook on Patents 
sent free. (ll d es! agen cy for securing patents. 

P:l t Pll t S  lal .. en through Munn & Co. receive 
spec ial not·ice. without charg-e. in the 

Scj�ntific Jlm�rican. 
A h andsomely i l lustrated wee k l y .  Largest cir. 
culatlon o f  any sciell tific journal. rl'erms, $3 a 
year ; four months, $1. Sold by an newsd ealers. 

MUNN & CO . 3 S 1  B rOadway, N ew York 
Branch Office. (,25 F S t  . .  Washington. D .  C. 

Expert 1lIodel llIakin!,. Establ isbed 1Rfi7. W m. 'l'raut­
man , Proprietor Chicallo Model \Vorks, Chicago , III. 17g 
E. Madison St. \Vrite for catalogue of Mod e l  i-\upplies. 

G R I N D I N G  M I LLS F O R  A L L  P U R PO S E S . 
;, . .  nq�ardus Pa.teE-t Un i­

versa] F,ccen trlC Ml]!.. Address J . !S . ... \o: ( •• F.  �IllIl·­!SO;o;, 21' Rodney !Street. Brooklyn, N. Y. 

MODELS & E X P E R I M E N T A L W O R K .  Inventions develuped. Special Machinery. 
E. V . BA I L LAR O ,  Fox B l d g  . •  Fra n k l i n  S q u are,  New Y o r k .  

N O V E LT I E S  & PAT ENT ED A RT I C L E S  
Manufactured b y  Contract. P u nching U i es, SpeCial !\1a­
ch inery. K Konigslow & Bro., lSI Heneca St.,Cl eve}an d ,( ) .  

I N V E N T I O N S  P E R F E CT E D_ 
Accu rate M o d e l  a n d  Tool  W o r k .  Write f o r  C i r c u l a r. 

PAR S E L L  & W E E D ,  1 2 9 - 1 3 1  West 3 1 st St .. New Y o r k .  

W A N  T E D  �o £����;�e ��t�n
at��fa�l�l�l�i�i� 

tool s  of new design . or now 011 the m arkpt. for which 
���k i h�i

e
�ji.I1lS�� �i���aB� 

a
� I���r:�d�

t
()):.��

ress 

������� TYPB W H EE L S. MODELS  &. E,XPERIMENTA.L WORK _ SMAll MACHINOtY NOVl!lJtlES s. ETC. HEW ':O" STENCIL WDRi<.$ 100 ""� .N:!. 

D 'AMOU R & U TlEDAL MACHINE CO.  1 3 0  O R T 5 T. N E.W Y O R K .-PATT E R N  A N D  M O D E L  M A K E R S .  

I �����,,�g �ail �������T 
"('I�"tifi" llcthod of P H Y S I OL O G I CAL EXE R C I S E  

without any apparatus whate;, el', and requiring but a few mInutes? time 
j n  your own room jU !'lt before ret.iring, "J-{y this conden s e d  �ystem nlOI'� 
exercis� ('an bl--' obtained in ten m i nutes than by any other III two hours, 
and it il-l the only ('me which does not overtax the h�art. . . 

I t is thl' on l y  natura], eusy and �llee!lY meth o d ,  for obtaInIng perfect 
health, physical devel opment a:ud elasticity of II.1ind and body; . 

If you win tollow my instructions for a few brIef weeks, 1 WI n  �romJ.8e 
y o u  � uch a �u perb mm�culal' developm ent and such a degree of vlllorous 
h ealt h as to forever convince you that inteUigent direction of m11scu]ar 
b1fi?���Vsj �;� �':f eb��g

t
�:��� ������l

S
g

i
rI:

i
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�R��� �;
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all recommend toe SYHtem. $ince no two people are in the same phy s ­
ical condition, inuividual instructions are given i n  each case. . \Vrite at once, m entioning SCTE:-J�l FIC AMERI CAN, for full lnforma­
tion and endorsements from many of America's leading citizens, to 

ALO I S  P. SW O BO DA , 57 Wash i ngton St. , C h icago 

� '��[!��clent��aPa�!t:tj!!1�:. 
over ' I UU t:::ugravings, 25c. Parlor l'ricks Catalogue, free. 
M A RT I N K A  & CO. '!frs. ,  4U3 Sixth Ave., New York. 

SALE ��eI��dRf!e�tca�
a

�l�����18 !�dF{�d�:hi�� 
Apparatus, and of patented American inventi ons. 
L. � i nl(,n. Civil &, }lechanical Engmeer, 'l�royes. France: 

W A �r.I·ED.- Experi enced draught�men on HilZh-Speed 
Mar i n e  "FJngine work. State age, references, where last 
em}JJ oyed a.n1 salary requ ired. lA-L\lEDl Ar.rE, care of 
Scientific Amer i can. 

METHODS AND INSTR UMENTS USE D 
in A s tronomy .- A n  i llustrated descriptiGn of t h e  te]e­
scopes i ll tIle IJick and Paris Observatories. fi i l l ustra 
tions. SCI.E1\'l' L lnc A.'\I E H. H 'A N  SUP PJ,F.;\I�;NT 1 I ·.! u .  
Pl'ice 10 ceIlt� I<�or sale b y  Munn & Co. amI u U  n e ws­
deal ers. Send for catalogue. 

a ay ure and we will showyou S 3 0 S Send u, yonr nddre .. 
how to make $3 a day 
ausoluiely sure ; w e  

. fllrni�h th � work awl teach you frae, yolt work i n  
the locah t.y w h e r e  y o u  hve. S\:!nd  us your ilddrf'ss aud we will  
ex plain the husine

,
ss flll ly,  rememher we guarantee a c1ear profit; of $8 for every d ay s work.absolutely sure. Writ� at; OIWC. ROU.L MA.Nl:t·'.il.:'ft.:KING CO., Hox 3 F �' . Uetroi.t., Micb. 

. , ,., 

, AIR A\IO WATER TIGHTSI LOS. •,e; R " E D c:= Eo CilPto. R. 

, ANY DIAME.TE.R . ANY DE.PTH. 
'-=' " WILLIAMS If1FG CO. KALAMAZOO MICH, 

A n  Attract ive I nvestment. 
Returns wi!l be decidedly larger than on bonds, mort· 

gageR, railroad and i n dustrial 8toci{s. 
Compan y mana!!ed h y  f'ompptent and responsible busi ­

ness m en :'tock of :;:5.0 I par value offered for a short 
t i m e  at $3.00 IH'1" !"O h n .·...  Di ': idend� in the near 
tuture. FlJrther Pfl rtlnuL' ]"� upon appl l CHtion to 

])AV1]) 1' .F IU F F E U  . • 
De3lel' in ·Invet'"tment Securities. 18 \Vall St., New York. 

Cb� SCitntific Jlm�rican 
P U B LI C A T I O N S  FOR  1 9 0 1 .  

The prices of t.h e  di1ferent publications in tlle United 
States, Canada. and Mexico are aR fol1ows : 

R A T E S  B Y  M A I L .  
S<>ientific American (weekly ) ,  one year. - - $3.00 
Scientific American Supplement (weekly),  one y eu.r, [).(Xl 
Export. Edition of the Sc:ientiflc American (month -

ly i in Spanish and Ellgl isb,  - - - n.oo 
Building- Edition of the SCienti fi c  Ameri can 

(mont,h l y  J .  - 2.m 
c O M B I N E D  R A T E S  

i n  the United St'ltes, Canada. and .Mexico. 
Scientific A mel'l can and Suppl em ent, 
ScientifiC A merican and Buil ding Edi t i on, 
Scient i fi c  AmeriC'an, ScientifiC American 

ll!ellt, and Building Edition, 

7.00 
- 5.00 

Suppl e ­
- ROO 

T E 'l M S  TO FORE IGN COUNTR IES .  
The y early snbscri {ltion prices of RCientiftc American 

puL;li eation� to fore)gn cOlllltries are as fol1ows : 
U. s. Elig i iBh 

Money, M or.ey. 
Scientific Arr.ericull (weekly),  - - $4.00 
�cientific American Supplement (weekl y )  6.00 
Building Edition of the SCientific Amer-

i can ( month l y ) .  - - _. - - 3 00 
Export Edition of t h e  Scientitlc A nwr-

ican (monthl y )  in Spanish a n d  F.m(i . !'!h H.OO 

£ 8. d • 
0 16 5 
1 4 8 
0 12 
o 12 

COM B I N E D  R ATES TO FORE IGN  C O U N T R I E S  
SCientific A meri can ane] Suppl e m ent. - 8.50 1 14 n 
SCientific A merican and Buihling Edi-

tion. - - 6 .50 
Bcientific Amerif>an. Sci entifiC American 

Supplemellt.  and Building Edition, - 11.00 5 
� p.J'n}'Jnrt.ionate Ra .. tes ,for SLr ]-[onths. 

'J'hp. uOI ·"e nltes include postage ,  w hich we pay. Re­
mit by PUtsi..e:.J ur express mon€.y order, 01' draft t.o order oJ 

lllUNN & CO . . ,361 Broadway, New York. 

THE HARRISON CONVEYOR O!lr
e
h!��

c c�·�1��ya8��m�OC�!1 ���tl��� 6:��i�)���tet�.������!:�iC����'� 
Screens, Rol l er Scnums, El evator ... , H o i s t i n g  E n g i nel'i, Clam Hhell  Buckets, H r'ea.ker Ro l l s. P i c k i n g  Tables, Ho,", 
Rtandarrl Sca les , Howe Gas and' Ga...,oJ i ne Engines. For <.!a.tablZlle aurl prices , add ress the manufacturers. 
6 0 R D E N  &. SELLECK CO., 46-50 LJ..KE ST R EET, C H I CACO, I LL. 

© 1901 SCIENTIFIC AMERICAN, INC.
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Bttentlon to Detail 
in every particu­
lar bas been the 
cb ief aim of the 
makers of the 
W I NTON 

M OTOR 
CAR R I A G E  

Its construction is 
a ",ork of care by 
the most s k i  J l e d 
workmen. 

The Winton is reliable in a1l weathers. It is strOllS'. 
fast. dUrable and easy to operate. '1' ile ::nqst econOlTll-
cal machine known. �- Send for J.rew catalog. 
'I'HE W I N T O N  lUOTOll C A R R I A GE CO., 

486 Belden Street. Cleveland, Obio, U. S. A. 
EASTERN DEPOT. 150-152 East 58tb Street, New York:. 

Han dsome, Durable 
Practical.-# 

We are the Pioneer Auto­
mobile Manufacturers of 
America, and bave passed 
the experimenta1 s.t a g e .  
Profit. b y  our experlence­
dOrJ't be mislead. The gas­

oline system ma­
cbines hold all tbe 
long distance rec­
ords. both in Amer­
ica and �urope. 
Buy a �asoline car­
r iage and buy the 
be�t, the ll PW i m­
proved HA Y I' ES­
APPERSO :'ol .  

New Catalogue now ready describing' our gasoline sys­
tem. and one. two and thl'ee seated carriages. 
T H E  HAYN ES-APPERSON CO. , Koko m o ,  I nd iana, U .S .A .  

CHARTER ENG INE 
USEn ::YA:':-

A
5�E FOR ANY P U R POSE 

FUl<L-Gasoline, Gas, Distillate 
Stat ionaries.  Po rtab les ,  E n g i ne s  and 

P u m ps, H o lsters 
ar State Your Power Needs 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 B ,  STERL I N G ,  I L L .  

ACCOUNTANTS 
who use the Comptometer 

have no trouble with tbeir 
trial balance. Has it ever oc· 
curred to you tbat by getting 

. one you might save lots of time, avoid mistakes and not ruin your nerves ? 
Write for Pamphlet. 

F I: LT & TAR R A N T  M FQ CO. 

There is never any quesl,on 
about the quality of a 

B .  F. B AR N ES U P R I C HT DRI LL. 
The tool here i llustrated I s  our 2().lnch 
Drill, and we I'uarantee it to drill up to 
!1�na

c��gd 
s::ri a

a�dd �ft:g�r �rr�rri: iW� 
build 1arger sizes and will be glad to 
�end full data on our entire line to 
interested people. 
H. 1" .  BARNES CO., Rockford, Ill. 

lIunlr Your Clothe8 \\' lthout 8 "trlnkle. 

A Ooodform Closet Set 
SOYCH TIme both in pu Ulng the 

elothclilo oway and In Ondlng thclll. 

Su,"'("s Room by dou bUng the capac­
ity of thc clo�t't. 

M ude of heavily Pluted Sprin-.r 
Steel. 

Trousers 
Hanger 

Gentlemen's Set consists of 6 trousers hanflOrs and 1 loop, 6 coat hangers and 1 bar. ra�g��; a�(ri��;. �xl�r:i��:t:+l��o"�������'p�e�)�i��n�ist,<; of 6 skirt hangers and 1 loop, 6 coat 
For Sale by LeacUng Hardware· Dealers. Clothiers ana Department Stores. \\'hen buying, insist Oil havillg lht' genuine C�oo(lfornl Closet Set. Bewllre of' Inf'riJl2'e-����t�@�d iVI;��u�e�f:��I/�:�i�f������r:�utJ:� , i�t:��i\�i���� iiUll�S'Wi��i� �!OI��!�tt's �:�h�;-;iri refund your lllont:y. Write for :F ree Booklet. 

C H I CA G O  FORM C O M PA N Y ,  Dept .  7 6 , 1 2 4 LaSa l l e  Street, Chicago. 

The New En£'land Watch CO. 
ARTISTIC SPECIALTIES 

for the Season are shown 
In Our Blue Book for Ladies ' 

In Our Red Book for Men's 

Watches. 
Eitber or both sent on appHcatlon. 

37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, Ill. 

Spreckels Building. San Francisco, Cal. I 

Wt baot an InqUiry for )!our 6004$ 
very often , and if we only knew your address, we could turn over to you inquiries 

by the hundred that come pouring into our office daily .  

Rtad tbt H Busin�ss and Ptrsonal Wanl " £olumns. 
There you will find inquiries numbered. Read them carefully every week , and if  

you can furnish the goods required , write us at once, GIVING THE N U MBER OF 

THE INQ U I RY every time, and we will  put you in communication with the parties 

desiring the information . You may get an order or many orders by simply read­

ing our BUSINESS AND PERSONAL WANT COI,UMNS every week . 

BlCYCLE 

" WO LV E R I N E "  
Gas and Gaso l i n e  Eng ines 

STAT I O NARY and M A R I N E .  
"Wolverine" i s  the only reversible 

MarineGas. Engine on the markp.t. 
It is the Ji�htest emdne for its 
power. Requires no licensed en· 
gineer. Absol",teLy safe. Mfd. by 
WOLVER I N E  M OTOR WORKS, 

12 IInron Street, 
Grand Rapids, Mich . 

REPAIRING. - THE 
Mending of Single Tube rrires. -A  practical article i l l us­
trating the me.bod of inserting patches and plugs with 
pliers and pl�ggers, t.ogetber with rubbfr  band plu.2a mg 
and the use of puncture bands. 9 illustrations. Con­
tained in SUPPLEMENT 1 1  O�. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

ARMATURE WINDING, RIGHT AND 
Left Handed.�An important paper for all amateurs. 17 
�1�

s
�
r
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S
pri�eCi������? ��o�!!{i�Ct; M���
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E:n� 
all newsdealers. �end for catalo.o: ue. 

3 H .  P .  Gasol ine  Engines ,  $ 1 00 
WATER AND A I R  C O O L E D  CAST I N G S .  

Build Y o u r  Own Automobi le  
We sel l  them Complete  a n d  i n  Parts. 

Send for New Oataloo Supplement. 
ST. LO U I S  AUTO M O B I LE & S U PPLY CO. 

2222 St.  Charles St . .  St. Louis,  Mo 
FirBt Auto. Supply Co. In America. 

• 

CRUDE ASB ESTOS Asbesto - "OLDS" C ASO L I N E  
M I I '  E N G I N ES ��m�. eta I C  ARE REMARKABLE FOR." 

A N D ASB E STOS F I B R E  
M I NES and W O R KS ,  

THETFO R D ,  P. O. 
R .  H .  M A RT I N ,  

OFFICE,  ST. PAU L  B U I LD I N G ,  

2 2 0  B'way, N ew York. CANADA. 
�-�� TRADi MARK. Packings S I M PLIC:!!Y :  A , 

S H EETI N G ,  GASKETS.  TAPE and PISTON PAC K I N G S .  ECONOMY (. (, O N  A N E W  PRINCIPLE our 
M U F F  L E  R doe8 the work. 

b;X��u����;�
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r Write for Prices. 

C. W. TRAINER MFG. CO .• (Est. 1874 ) ,  88 Pearl St . . Boston, U. S. A. OLDS MOTOR WORKS, 13 2 B Jeff. Ave. ,  Detroit, Mich. 
If your exhaust makes a racket, write Pat. applied for. US, and we will tell you how to cure it. 

Antomobilesl .
Marine & Stationary JUufflers. 

Carbide Feed 
ACETYLENE 

GENERATORS 
are endorsed by tbe U. S.  
G o v e r n m en t .  by the 
State of Pennsylvania. 
and by all other disin­
terested authorities. 

Tbey e ill b o d  y tbe 
latest and most approved 
principles of construc­
tion, and are guaranteed 
by the largeBt concern 
engaged in the business 
to be of perfect work­
manship. 

Made from tbe best 
material by expert me­
cbanlcB. 

ECONOM ICAL AND SAFE. EASY OF O PERAT I O N .  

J. B. COLT CO .•  Dept. S. 
1 08 Fulton Street. New York. 

1 4 6  Franklin Street. Boston. 

189 La Salle Street, Chicago. 
421 Chestnut Street. Philadelphia. 

L O O M I S  A u T O M O B I L E  CO . .  Westfi e l d .  Mass. 

FO� MEN 

JAMES MEANS' 
$2� "�SHOE� 

S O L D  El V  L E A D I N O  t::�f";;;;;'����!::::::� Made in a variety of styles and leathers. Sewed. Smooth innersoles. 
Made in two weights indirated by '-!Y o or @ I Distributed at wholesale by 
Btamped "pon the 80Ie" Be sure to buy tbe MORSE & ROGERS OF NEW YORK. weight best suited to your needs. 

WALRATH CAS &. C A SO L I N E  
ENGXN"E S 

From 4 to 200 H. P. Made In one, two. three and four cylinder type. Tbe 
gas engine that ho1ds a volt meter as close as an automatic steam en�ne. 
Adapted to all power purposes. · stationary or portable, and espemal1y 
wel l  qualified for electric li�h.ting. Guaranteed to produce a first-class 
commercial lbzht without the aid of countershafts or massive fly-wheels. 
Neat in desiJtn, simple in construction, economical in operation. self­
lubricating, all parts interchangeable and accessible. Send10r cataZog US, " 

Marinette Iron Works Mfg .  Co. , Marinette, Wis . ,  U .  S. A. 
G .  F .  WHEELER, General SaieB Agent, Chicago office, 301 FIBher B'ld'g. 

FEBRUARY 1 6, 1901.  

H OR B U RN'S 
S E E D S  

They have been developed by 

careful, thoughtful propagation 

throughout the Nineteenth cen­
tury. Thorburn'S 116-page Century 

Catalogue of these 

Seeds of 
a Century 

is the lOOth successive annual 
issue. If you would have a more 

beautiful lawn, or a more produc­

tive garden, send for it.. It's free. 
J. 1'1. T HORBURN &- CO. 

( late of  15 John Street) 
86 (Jortlandt Street, N ew York. 

Tells About Tools· 
A perfect encyclopedia of tools in use 
in every trade and profeSSion with 
prices and di�cOUlltS of fOame. 

M ontgomery & Co , ' s  
Too l  Catalogue .  

510 pages, well printed. ' Copioubly 
illustrated. A valuable book of refer­
ence for everJbody interested in 

tools or macJl inery. Mailed for 25 cents. sent to 
M O N T G O M ERY & C O . , 1 0 5 F u l t o n  St . ,  New 'Y o r k  C ity. 

A C E T Y L E N E  
D O  Y O U  KNOW tbat tbe most li�bt, least trouble, 
�r::
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Write, inclosing 25 cents. for sample. 
STATE LIN]<] 'l'ALC CO., Chattanooga, Tenn . •  U. i-l. A. 

G rand Prix, Paris, 1900 ; Outranking all Medals. 

Ghomistry of Manufaclurin[. 
Improvement and Invention of ProceE-ses and Pro .. 

ducts. Utilizat.ion of Wastes and Unapplied Substances. 
Reduction of lIanufacturing Costs. Experimental In­
vestigation of 'l1echnical Problems. Research Work for 
����:��f�:{trt�f:s�

i
1?e�tl�����I�r��a;tfl��.�::rr��

a
.i�i::'g 

and Disposing uf Chemical Patents, Processes, For .. 
mulas. etc. 
P E T E R  1. AUSTEN , 52 B EAVE R  STREET, NEW Y O R K .  

Tho H. & 8, Aluminum nisc, 

2 9 1  Rrosdwll)-. 

An Aluminl1m COlle- having a 
point set tn the center. When 
placed on Diaphra�m of Grapho­
pbone Reproducer. it doubJes 
volume and liquefies tone, mak­
ing it clear, loud and brilHant. 
Price.. with Cmnposition po-int, 75.­
WIth gemune Sapphire point, $J 

If you will send your Re' g;:��f o�i :��s;::�
f
}��!Tnct' u � �  

pbragm Glasses for fifty cents 
additional. 

Sent, postpaid. on receipt of price. Mon­
ey re!wnded if not satisfactory. 

We also manufacture aU styes Talk­
ing. Machines, Horns and Cabinets. 

H awthorne & Shebl e Mfg . Co. ,  I nc. 

New York. 

Mlll!cher & Oxt'ord ShI., 

Pblh,delphIR. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations 
showing details. Contained in SOIENTH'IC  AME�ICAN, 
SUPPLEMENT, No, 1 1 58. Price ]() cents, by mail, from 
this office. and from ai I newsdeale't&' 

J ESSO P'S ST E E LTHB\�\RY 
FOR T O O L S .  S AW S  E TC. 

W'!! ,J E S SOP 6. S O N S  t: g  91 JOHN 5T. NEVI' YORK 
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