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NEW YORK, SATURDAY, .JANUARY 27, 1900. 

A NEW ERA IN CITY TRANSPORTATION. 

The gentlemen comprising the Board of Rapid Tran­
sit Comlllissioners of the city of New York ha\'e at 
length achieved the formidable task of devising a suit­
able plan of rapid transit and securing a contractor 
who Was able and willing to undertake the construc­
tion for a SUIlI that would not exceed the constitutional 
limit of t.he city's indebtedness. 

The amount of the successful bid, $35.000.000, is a 
vindication of the estimates of William B. Parsons, 
the chief engineer of the commission, whose estimate 
of $35, 000,000 \Vas made before the present rise in the 
price of steel and the passage of the eight-hoUl" labor 
law,-modifying factors which must have entered large­
ly into the estimates of the successful bidder, 

'rhe fact that the road is to be built by .John B. Mc­
Donald has given general satisfaction. mainly for the 
reason that he has already had wide experience in the 
construction of heavy engineering works which are 
more or less of the character of the Rapid Transit Tun­
nel. Ht- constructed the celebrated Belt Line Tunnel 
in Baltimore, and is no\V engaged in building to the 
north of this city the large artificial basin known as 
.Jerome Park Reservoir, a task involving the excava­
tion of over six Illillion cubic yards of material, of 
which the greater proportion is rock. It is the inten­
tion of the contractor to sublet the tunnel ill several 
sections and open up work sillluitaneously along the 
whole length of the line. If this is done, we see no 
reason why the contract, great as it is, should not be 
complet.ed in the estimated time of three years, 

When the road is opened, New York city will pos­
sess an entirely new system of transportation, with 
a capacity second only to that of the elevated roads. 
and superior to all existing systems in the number and 
speed of its express trains. It will furnish an essentially 
long-distance service, the bulk of its trains making 
stops only at the more important stations. It will 
thus assist in effecting a much needed separation of the 
enormous volume of passenger traffic that flows up 
and down Manhattan Island into two distinct classes­
the short-distance and the long-distance, the. former 
gmvitating to the local trains of the elevated roads 
and to the surface trolley roads. and the latter to the 
elevated express trains and to the rapid transit tunnel. 

Starting with a loop at the City Hall Park, the first 
seven mHes of the tunnel will contain four tracks-two 
for express and two for local trains. This portion will 
lie either beneath 01' close to the main arteries of street 
traffic, following the route of Ellll Street, Pourth 
Avenue. Forty-second Street, and Broadway to One 
Hundred and Fourth Street, where the system will 
divide into two two-track lines. One of these will bear 
to the right beneath the northwest corner of Cenh'al 
Park, and will extend beneath Lenox Avenue and the 
Harlem River to Westchester Avenue and the Bronx 
Park. The other will be carried beneath Eleventh 
Avenue and by way of the Kingsbridge Road to a 
terminus on the Harlem River near Spuyten Duyvil_ 

'rhe route as thus laid out and forthwit.h to be built 
will be extended, no doubt. in the near future. As it 
stand�, the most serious defect is that it stops short of 
the important section of the city lying between the 
City Hall and the Battery. The original plans of the 
commission contemplated a terminus at the latter 
place;' but the bitter oppo�ition of the owners of 
property in lower Broad way. coupled with the desire 
of the cOIllmission to keep the estimated cost within 
the debt limit of the city, led to the abandonment of 
this important section of the original plans. We think 
that steps should be taken at once looking to the 
construction of this portion of the tunnel, the re­
moval of the loop from the City Hall Park to the 
Rattery, and the ultimate extension of the road to 
Brooklyn by means of a tunnel beneath the East 
River. 

'fhe outlook for future transportation facilities in 
this city is certainly very bright. By the time 
the tunnel is completed the elevated roads will be 
electrically operated, and the main lines of the Metro­
politan and Third Avenue surface roads will be simi-
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lal'lyequipped. To this must be added the undoubted 
effect of the large service of automobile cabs and buses 
that is promised in the near future. 

•••• • 
THE AGRICULTURAL OUTLOOK IN PUERTO RICO. 

At present vel·y little in the way of plant products 
is exported from Puerto Rico outside of coffee, sugar, 
and tobacco. All other crops are considered un worthy 
of the serious attention of the planters, their cultiva­
tion being generally left to the desultory efforts of the 
most ignorant of the population. There has been 
little attempt at the improvelllent of varieties, eit,her 
by selection or by the introduction of superior seed. 
Much of the fruit and vegetables sold is of a v.ery iu­
ferior quality, quite unsuitable for export. N otwith­
standing the numerous books and magazine articles 
which have been pllblished� there is very little definite 
information available cOllcel'ning the agricultural con­
ditions and economic plants of that island. 

It having been decided that our Department of 
Agriculture should assist the llIore entel'pl"ising farm­
ers, both Americans and Puerto Ricans, in experi­
Illents, which many of them have already undertaken, 
in order to find out what new crops suitable for our 
markets can be gl'own there, Mr. O. F. Cook was sent, 
as a Special Agent, by Secretary 'Vilson to ascertain 
what spe('ies and varieties are now to be found there, 
in order that the department might be able to secure 
others likely to be of use in improving and extending 
the agricultural industries. Mr. Cook has just made 
his preliminary report. 

We are paying ovel· $200.000,000 for tropical plant 
products, a large part of which could be furnished by 
Puerto Rico and the Philippines. For bananas, for 
instance, we paid ill 1898 over $5,500.000, mostly to 
Jamaica and Central America, J n Puerto Rico the 
banana has scarcely been considered as an article of 
expOl't. It has been planted principally for shade in 
the coffee plantations. and is of unsalable quality. 
The variety allllost exclush'ely imported into the 
United States is not generally cultivated. As the con­
ditions for commercial banana growing are vel'y favor­
able, it may be expected that attempts in this direc­
tion will soon be made. 

The soil and climatic conditions are exceedingly 
diverse; �t is probable that a wide range of products 
can bt- secured, at least for local consumption. Omnges, 
lime!!, and other citrus fruits, European grapes, and 
other semi-tropical fruits and vegetables can be pro­
duced in the drier parts of the island; while' from 
the moister parts vanilla, cacao, mangoes, and other 
more strictly tropical plants can be exported. In the 
meantime it is of great importance that the existing 
industries be improved. Sugar lands are receiving at­
tention frOlll American capitalists, and large model'll 
factories are being built. Coffee, the chief product of 
the island, is perhaps that in which the greatest ex­
pansion is possible. Over $�3,000,OOO worth of coffee 
has been exported in a single season from Puerto Rico 
in spite of methods of cultivation of the most primi­
tive character. Instead of seedlings grown in nur­
series, those which spring up by chance, already weak 
and spindling, are used. This, together with the over­
crowding and lack of proper care, brings the average 
crop down to one-third or less of what might b" ob­
tained through better methods. There is a large 
amount of land suitable for coffee culture. not no\V 
planted. If this industry were properly developed. 
Puel·to Rico might supply quite half of the enormous 
quant.ity consumed by the United States, our imports 
in 1898 being valued at over $65.000,000. 

The fact that Puerto Rico eOlltains no large unoc­
cupied areas has led some obse.rvers to represent the 
entire island as thicltly populated. This is not the 
case; '. while a .large part of the available land has 
been at some time' under cultivation, there are mauy 
districts in which not more than 10 per cent of it is 
now in use, except for stock raising, which may prop­
erly be called the most popular agricultural industry 
at the present, time. For men without capital or ex­
perience in the industries of tropical countl·ies, tlwl'e 
are no openings in Puerto Rico. Puerto Rico is unique 
among the West Indies in the possession of a large 
white population capable of furnishing labor for carry­
ing out local improvements and of taking part in ad­
vancing civilization. This is because of the delightful 
climate, where the European can live, work, and 
thrive. A more advantageous point of contact with 
the tropics could scarcely have been selected. 

• • • 
"TIME IS MONEY." 

The meetings held ill connection with the recent 
International Commercial Congress at Philadelphia, 
dealt very freely with the questions of the methods 
employed by manufacturers in Europe and in the 
United States, and one of the most practical and use-· 
ful ariroirg the many papers bearing more or less 
directly on this question was read by Mr. W. C. Barker. 
of New York. While it is impossible to review at any 
length the whole paper, we draw attention' to an im­
portant distinction made by Mr. Barker betwefn 
American and European methods in striving to arrive 
at the same ultima.te economy, It seemed to the 
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speaker, as the result of hIS observations abroad, that 
the European Illanufacturers lay it down as a ('ardinal 
principle that "time" is of no value, sacrificing 
"time" to save outlay in new and improved plant . 
They employ old machines, tools, etc., and speed their 
machines to suit the mo\'ement of the poorly paid 
workmen. The American manufacturer's proceed on 
the principle that .. tillle is money," and. therefore. 
they spend Illoney freely to save time. �'hey do not 
hesitate to buy the most improved machines to replace 
theil' exi8tin� plant froll) time to time, and they �peed 
up their machines so as to turn out the g-reatest pos­
sible alllount of work, and employ the best men that 
money can buy to operate them. 

As a concrete illustration of these two diverse meth­
ods, the Ilpeaker told 'of a visit he made t.o a large 
manufactory of agricultural machinery in Europe, 
where he saw .. the old single-spindle boring machin­
ery and the single-chisel mortise, boring one hole and 
cutting one side of a mortise at a time." The man­
ager of the works was "greatly surprised to learn 
that American manufacturers used gang boring-ma­
chines, boring all parallel holes through a piece at one 
movement. and gang mortisers cutting all parallel mor­
tises at one stroke." In the floor room of the same 
factol'y he found them using a rope and pulley at­
tached to a drop-hammer running in up"ight guides, 
the Illachine being worked by hauling the hammer np 
by hand alld allowing it to fall. This was their trip­
hammer. The statement that in America power ham­
mers were used, striking 100 to 150 blows per minute, 
produced positive astonishment. 

At the same time the manager of the works seems to 
have been perfectly well aware of the true key to the 
difference between methods in the old and in the new 
worlds, attributing the conser\'atislll of the European 
manufacturer and his wOI'kmen to the influence of tra­
dition and environment, whereas the invention and 
mechanical genius of the average Amerif'an was con­
sidered to be the outcome of the fact that his ancestors 
found themselves surrounded with new conditions 
that required new methods of thou�ht and action, 
while .. their descendants have each I{ept on think­
ing out new ways and methods of doing things ever 
since." 

_.e, • 

A WISE DECISION. 

At the last meeting of the Naval Board of Construc­
tion the various plans which have been drawn up fOI· 
the arlllament of the new battleships of the "New 
.Jersey" type were under consideration, and the main 
question debated was that of the installation on these 
ships of the double-decked or superposed turret. 'i'he 
SCIENTIFIC AMERICAN has always urged the wisdom 
of awaiting the results of the forthcoming gunnery 
trials of the "Kearsarge" and •• Kentucky," both of 
which carry the superposed turrets, before deciding to 
use this much debated form of construction on the 
new battleships. We are glad to note that at the 
meeting referred to it was decided to await the tests of 
the •• Kearsarge," and only adopt 'the double,decked 
turret in case the results were satisfactory. 

Of the several alternative plans for distributing the 
armament of the new ships presented by Rear-Admiral 
O'Neil, most of which have been described in this 
journal, it was decided to adopt that one known as 
type A, which was Illustrated in the SCIENTIFIC AMER­
ICAN of September 9.. 1899; this plan of armament to be 
followed only in the event of the tests of the " Kear­
sal'ce" being unsatisfactory. The type A scheme of 
redistribution removes the 8-inch guns from the 13-. 
inch turrets and places them in two turrets amidship, 
one on either beam. The secondary battery consists of 
ten 6·inch rifles in broadside on the wain deck and 
four 6·inch rifles on the super�tructUl·e. 

• ••• 
COMPARATIVE COST OF HORSE AND AUTOMOBILE. 

A village resident in one of the Ellglish counties has 
communicated' to a local journal an estimate of the 
relative cost of keeping an automobile and horse and 
carriage. He alTives at an economy in favor of the 
motor of $47.75 on the total expenses for the year, and 
he does it thus wise : The cost of the horse is $115, and 
of the dog-cart $135; the intel'est 011 which outlay, at 
4� per cent for one year, is $11.25; the keep of the 
horse, at $2.50 a wet'k (it must be remembered that 
these pl"ices are for keep in a country village), and 
license and shoeing, bring up tile total expense for the 
year to $159. This he compares with It five-horse 
power automobile costing $850. the interest on which, 
at 4% pel' cent for the yeal', is $38.25. Adding to this a 

tax of $21 and expense of $52 for fuel (petrol in this 
case), at the rate of 75 cents for 35 mile�, finn 25 cents 
for the same distance for Inhrication, he re aches a 
iota I annual expense of $111.25. 

It will be noticed that in the above estimate there 
is no repair's account, an item which we think the 
average unskillt-d automobilist of the fnture will find 
to· be. perhap�, the most serious of a.11. outside of fuel. 
In this case, however, the autolllobili�t was something 
of a mechanic. possessing a lathe, a vi�e, etc., and he 
was equal to making all ordir,ary repairs himself; more­
over, he a.rgues tha.t in a.ny case the accidents tha.t 



Illay happen to a horse, and the more or less frequent 
visits of the veterinary, will fairly well offset repairs to 
the automob ile. 

Just here we would s uggest that in view of the fact 
that the mechanism of the automobile is necessarily 
complex, and i n  many forms of motor suscepti ble to 
easy disarrangement, it wonld be well for all intending 
purchasers to acquire some elementary knowledg-e of 
the simpler tools of the mecha nic; and we think it is 
not unlikely that the coming rage for automobilism, 
which, unlike that for the b icycle, will prove to be last· 
ing, will  give an added i mpetus to the study of practi· 
cal mechanics in our schools and colleges. In any case 
the b usiness of automobile repatring wil l  be oile of the 
most important and profitable of the new industries of 
the future. 

. 1. I • 

INJECTION ..oF WOOD. 
According to the Russian savant, M. Philopoff, the 

product used for the injection of wood should fulfill 
t he fol lowing conditions: It should be an energetic 
antiseptic and should not cause a deterioration of the 
wood. It should be easily injected, fixing itself in the 
pores of the wood,' so that it wil l  not be driven out by 
h umidity. It should form in the wood stable chemi­
cal compounds, and should be dialyzable, so as to 
easily penetrate the tissues. A great number of sub­
stances have been proposed for the injection of wood, 
but none of these have as yet responded completely to 
the above conditions and given rebults which are en­
tirely satisfactory. Naphtha, among others, has not 
realized the hopes which were expected. It does not 
penetrate the wood entirely, however great the pres· 
sure, and besides it has been demonstrated that it 
does not 'prevent the de\-elopment of the bacillus 
amvlobacter. A number of Russian chemists have ex­
perimen ted in this direction, as naphtha and its deri­
vatives are abundant in the petroleum regions of the 
Caucasus. One of these, M. Karitchkoff, appears to 
have arrived at a solution of the problem by using the 
org-anic acids which are found in the crude naphtha, 
and which, after the rectification of petroleum by 
caustic soda, remain in combination with the latter, 
forming vario us salts of these acids. It has been 
found that these :substances act as a powerful pre­
servative of wood against putrefaction. In 1862, i n  
fact., Wagner had observed the antiseptic nature o f  
several o f  the fatty acids and made experiments with 
oleate of aluminium, of copper, etc. , for the preserva­
tion of wood. In these he was quite successful, but 
the cost of the method prevented i t  from coming into 
practical Ube. The process of M. Karitch koff has been 
received with favor, as the price of the acids derived 
from naphtha is very low. They may be considered 
ag deriv{ng- from the hydrocarbons of the naphthene 
g-I"OUP, and are yellow, oily liquids, insoluble in water, 
and form acid 01' neutral salts. Of these, the acid 
salts and the neutral salts of the heavy metals are 
soluble in hydrocarbon liquids. 'rile experimenter 
halS studied in detail the antiseptic properties of these 
products, and from certain observations concludes 
that the acids are more powerful than the salts. Of 
the latter, the copper salts are the most energetic. In 
experiments upon organisms which attack the wood 
and cause decomposition, such as the polyporus sul­
fureus, the injected pieces of wood, kept in water, 
were sti ll intact at the end of eight months, while the 
samples not injected were attacked by the parasites i n  
a few days. Thus t h e i r  antiseptic properties are be­
yond q uestion. But as the pure acids do not fix so 
well in the wood, the  use of the salts is, on the whole, 
preferable. The copper salt may be prepared in two 
different operations ; first, by the reaction of the or­
ganic acid upon pieces of the metal, or, secondly, by 
double decomposition of the sodium salt with copper 
sulphate; the latter process is the most rapid. 

It remained, however, to find a solvent for the naph­
thenic salts, as they are insoluble in water. 'rhe ex­
perimenter has found a good solvent in another pro­
d uct of the distillation of naphtha, namely, ligroine ; 
this product dissolves easily the naphthenic acid and 
salts. Its great inflammability is the only objection to 
its use. The operation of injecting railroad ties, as 
carried out by M. Karitchkoff, is as follows : The ties 
are dried in special driers, then the injection is made 
in cylinders adapted for the purpose. As the ligroine 
penetrates easily, a pressure of four atmospheres is 
sufficient. The solvent is then eli minated by evapo­
ration in a current of hot air. Each tie requires about 
1% pounds of antiseptic, and the cost of injecting a 
t ie is estimated at"$0. 10. 

• ·e, • 
THE PAN -AMERICAN EXPOSITION OF 1901. 

It is now eighteen months before the Pan-American 
Exposition at Buffalo will  open its gates to the coming 
flow of visitors, and all will surely be surprised to see 
what has been accomplished in so short a time. With­
in  a few months the Pan-American Exposition Com­
pany has secured large appropriations and sllbscrip­
tions, which have enabled the fair to be put upon a 
solid basis. New York State has appropriated $800,000. 
It is now assured that the cou ntl'ies of South and, Cen­
tral America will make large appropriations and will 
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erect splendid buildings. It was first proposed to have 
the Exposition in 1899, but the Spanish-American war 
caused a change in plan, with the result that the whole 
scheme has greatly broadened and increased. The 
selected tract of land which the buildings will occupy 
embraces about 335 acres of the finest section of the 
city, 180 acres being thp. show portion of Delaware 
Park, the handsomest subdivision of Buffalo's very 
complete and handsome park system. To reach this 
ideal spot it is necessary to traverse the finest residen­
tial section of the city, which is noted far and wide for 
the beauty of its homes and the magnificence of its 
avenues and boulevards. Some idea of what is being 
done can be obtained by reference to the current num­
ber of the SUPPLEMENT, which contains four large 
illustrations showing Machinery and Transportation, 
Graphic Arts and Forestry Buildings, and also the 
Plaza. For architectural splendor it will bear favor­
able comparison with the Chicago Exposition of 1893. 

.t ..• 
THE RISKS OF WAR. 

England's losses in South Africa are large compared 
with very recent wars, because there has been no great 
struggle between two civi l ized nations since the Franco­
German war, and in fighting with half civ i l ized peoples 
the percentages of loss have i nvariably been all one 
way-in favor of the modern equipped armies. Even 
in our short war w ith Spain,  which was not a stub­
bornly-contested conflict, the i mportance of modern 
military tactics and scientific i nventions could not be 
fairly estimated. '],he equipment of the English a�rny 
with all modern destructive agencies to meet a stub­
born foe almost equally well provided with powerful 
weapons will furnish sufficient data for some very in­
teresting military l iterature when the battles have all 
been fought. 

The risks of war have never been quite so great as 
the inventors of the weapons would lead us to believe. 
The climate in many wars has been a far g-reater enemy 
than the bul lets and cold steel of the soldiers. Recent 
statistics show that the n umber of our soldiers killed in 
battle in the Phi lippines in  the last four months of the 
old year was only 361, and the n u m ber who died from 
wounds and accidents 200, while those who died of 
disease were 762. I n  the Cuban cam paign the deadly 
work of the climate was even more effective in its re­
su lts. The large l ife insurance companies recognize the 
risks of the climate as equal to those of exposure to 
the b u l lets of the enemy, and special clauses are at­
tached to many policies which speci fy that officers sent 
to Cuba or the Phil ippine Islands m ust have their 
pol icies reconsidered, and an extra fee pai d .  

An interesting item o f  fact is gleaned from the Cri­
mean war litera.ture, that is further verified by some of 
the naval battles of our recent war. The Russian forces 
fired 45,000, 000 rounds of shots and killed 48,000 men, 
or one soldier to every 910 shots fired. It was esti­
mated that only a few shots in every hundred of our 
naval guns hit the mark, and this fact was used as 
an argument in favor of discarding the heavier guns 
and substituting smaller and rapid·firing guns. 

Since the Crimean war the rapid-firing guns have 
greatly increased the efficiency of the artillery and i n­
fantry, and the number of shots that can be fired in a 
given time has multiplied several times over. But the 
number of fatal wounds inflicted by the modern small 
bullets has decreased. In the Cuban war about 99 
out of every 118 American soldiers shot made complete 
recoveries. The employment of the modern high­
power rifles with their small bullets tends to put more 
soldiers out of the fight temporarily, b ut actually de­
creases the mortality. A queer aspect of the investi­
gation was that a majority of the bullets found lodg­
ment, not in the trunk of the body, but in the arms, 
legs, and head. The proportion in the Spanish-Ameri­
can war was forty in the legs, thirty in the arms, 
twenty in thE1 body, and ten in the head and neek, out 
of every hundred bullets that hit a h uman target. 

The percentages of loss in the South African battles 
have not been very great; as statistics tend to show. 
In the fierce battles of the War of the Rebellion the 
percentage of loss of either side approached in some 
instances one-half the total strength of the contending­
armies. General Hancock's loss at Fredericksburg 
was estimated at about 50 per cent, General Long­
street's at Gaines Mill at 50 per cent, and in some half 
a hundred other batt.les the percentage of loss ranged 
between 16 and 18 per cent. Few battles in the world's 
history can show heavier losses or more stubbornly 
contested conflicts than the leading engagements of 
the Rebellion. Even at famous Balaklava the im­
mortalized Lig-ht Brigade lost only 37 per cent, and at 
Metz the famous Gardeschtitzen lost 46 per cent. Even 
in the loss of officers the English in South Africa have 
not made new history. In the Franco·German war, the 
Germans lost at f'lpicheren, when they had stormed the 
French positions, 223 officers and 4,871 men. In the 
Peninsular war, at the siege of Ciudad Rodrigo, the 
loss in one desperate charge was 1.200 men and 90 offi­
cers, and when the British assaulted Badajoz over 60 
officers were lost and a large number wounded, ont of 
a total fighting force of 18,000. At San Sebastian the 
British lost in the flnal assault on the fortress 1,716 
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men and officers, the latter numbering over 150. In 
one battalion at Salamanca 24 officers were killed and 
wounded, leaving only three officers untouched by the 
bullets of the enemy after the fight. 

.. I.' • 

DEATH OF PROFESSOR EGLESTON. 
Thomas Egleston, LL. D. , founder of the School of 

Mines of Colu m bia U n ivers ity, and for thirty-three 
years professor of mineralogy and metallurgy in th i" 
school, d ied January 15, at his residence in New York 
city. He came of New England stock, and was born in  
1832. He graduated from Yale University in 1854, after 
takrug a course in chemistry. He then went abroad 
and studied geology and c hemistry i n  Paris , and grad u­
ated from the French School of Mines with honor i n  
1860. In 1961 h e  returned to t h e  United States, and 
was appointed director of the mineralogical col lections 
and laboratory at the Smithsonian Institution, Wash­
ington. There was at that time no institution in the 
country in which mining and metal lurgy was taught 
as a main subject. He aroused the interest of the 
president of Columbia Colleg-e, and a short time after­
ward the school was started in.the old) col lege bui lding 
in  Forty-ninth Street. Mr. Egleston being made pro­
fessor. 

The influence of the school has been felt in all parts 
of the country and it is one of the best scientific schools 
of the world.  He was also one of the founders of the 
American Institute of Mining Engineers, and was one 
of its presidents. He was a member of many learned 
societies and has occupied important positions of 
trust. He was an officer of the French Legion of 
Honor.  He was a prolific writer u pon his chosen 
specialty, and he withdrew from the active wOI'k of the 
school some two years ago. He was held in high esteem 
by h is old stUdents, and we are sure there will be much 
grief experienced over his death.  

. ,e·. 

POSSIBLE FEDERAL PROTECTION 011' BIRDS. 
Senator Hoar of Massachusetts has introduced a bill 

into the Senate of the United States, which, if it be­
comes a law, will prohibit the importation i nto the 
United States of birds, feathers or parts of birds for· 
ornamental purposes, but birds for food and for mu­
seums, zoolog-ical gardens or scientific col lections, are 
permitted to be i mported, as well as l i ving- birds, whose 
feathers can be removed, or feathers taken from living 
birds, without inj ury to the same. The second sec· 
tion of the bill provides that there shall be no trans­
portation of birds, feathers or parts of birds to be used 
or sold except as mentioned in the first section of the 
act from any State or Territory of the United States, 
to or through any State or Territory of the United 
States. The bill in many respects is a good one. The 
destruction of birds solely in order to procure their 
feathers for ornamental purposes has become so great 
that if it continues many years longer at the rate at 
which it is now going on, many of the species will 
soon become extinct. There are some weak features in 
the bil l ,  as, for instance, the non-i mportation into the 
country of feathers, wings, etc. ,  for ornamental pur­
poses, even when they are obtained from game birds, 
which are kil led each year by the mi llion for food. 
When birds are kil led for food, there is certainly no 
objection to utilizing the feathers, and there should be 
no reason why they cannot be legally sold. 

. I.� . 

TRAVEL TO PARIS. 
The Paris Exposition is only a fe w months away and 

orders for transportation are pouring i nto the steam­
ship companies in great volume. If the war in South 
Africa is not terminated within a very short time, it wi l l  
seriously affect the passenger capacity of several of  
the principal lines, and the result will be that the facil· 
ities for trans· Atlantic travel will be totally inadequate 
to the demands which will  be made upon it. The ap­
proximate monthly capacity of eight principal lines 
running to New York is 23, 200. This amount would be 
larger if so many boats had not been taken away for use 
as transports. The Cunard line now has six of its �team­
erg in the service, and the White Star l ine has three. 
One line has arranged with a large number of Paris 
hotels for special rates and will sell tickets at the New 
York office, incl uding transpor tation to and from Paris, 
hotel expenses and admigsion to the grounds. The ex­
tra price will be about $30 per week, which includes 
an adequate number of admissions to the Exposition. 

••••• 

CIVIL ENGINEERS IN SESSION. 
The Forty-seventh Annual Meeting of the American 

Society of C ivil Engineers began January 17 at the 
building of the Society. After a business meeting- tile 
members listened to a lecture by Mr. William Barclay 
'Parsons on the surveys he recently made in the Pro· 
vince of Hunan, China. In the' evening a reception 
for the members and their families was held , and the 
next day the members of the Society took a trip 
around Manhattan Island,  visiting the new power sta· 
tions, the new viaduct over the Manhattan valley, the 
New York Central Rai l road bridge and other points 
of interest. John Finley Wallace, of Chicag-o, was 
elected president; Rudolph Hering, vice-prl'sident. 



A FOOT-POWER HAMMER_ 
In an ingen ions invention patented by Frank Dowl­

ing, of Coleridge, Neb. , a mechanism is provided for 
holding a hammer or sledge, which is  operated by the 
foot of the b lacksmith whenever deliired, thus dispens­
ing with the services of an assistant. 

Upon a strong, substantial base, a post, vertically and 
rotatflbly adjustable, is mounted. A sledge-hammer is 
pi votally moun ted on the post ; and to thli p ivot of 
the hammel' opposi tely-extendin g  arms are secured 
provided at their ends with coi l-springs hooked to the 
ends of upward ly-extending  continuations of  spirally­
coiled springs, the horizontal continuations being 
clam ped in a holder adjustably carried by the post. 
The tension of the springs w il l  hold the hammer nor­
mal ly in vertical position. 

In order to regulate the e levation of the sledge and 
the direction of its swing so that it can be made to 
strike on any portion of the anvil, a segmental hori­
zontal raek is  secured to the hase, which rack is en­
gaged by a lever mounted to turn horizontally on the 
base and provided with a vertical segmental rack. On 
this vertical rack a second lever is pivoted having an 
extension forward of its fu lcrum, inserted through a 
slot i n  the post. 

The pivot-shaft of the hammer is provided with a 
small pul ley or roller to which one end of a belt i s  
secured, the other end being buclded to the  shank of  
a treadle, whereby the hammer is  operated. 

By means of this  device the blacksmith can operate 
the sledge and simultaneously use a hand-hammer. 
The machine  will cause the sledge always to strike in 
the Same place. 

• I ••• 
CABLES OF THE NEW E AST RIVER BRIDGE . 
The new East River Bridge wi l l  be the longest and 

considerably the largest suspension bridge in existence. 
A lthough it will be only a few feet longer between 
towers than the present N ew York and Brooklyn struc­
ture, the main span being 1 , 600 feet, the suspended 
structure will be considerably wider and more massive, 
the roadway having a fu l l  width of 118 feet_ and ac­
commodating  t wo steam rai lroad tracks, four trolley 
tracks, two roadways, and t wo passenger sidewalks. 

The bridge has now reached the stage in  i ts  con­
struction in  w hich the contracts for the cables and sus­
pendt\rs have been let. We herewith present a sheet of 
drawings showing the details of these important ele­
ments of the str ucture. The cables will be four in 
number, and each cable will  consist of 37  strands of  
No. 8 steel wire, each strand contain ing 281  w ires. 
There will therefore be in each cable 10,397 wires, 
or 41,588 in the four cables. The wire wi ll be 0'165 
inch in diameter, and it must have a breaking 
strength of 200,000 pounds or more to  the sq uare inch, 
and it must show an elongation of at least 5 per cent 
in 8 inches of observed length. It lIJust also be capable 
of being coiled cold around a rod 
of its own diameter without 
cracking. All the wires of each 
cable strand m ust be spliced so 
as to form one continuous wire. 
The spl ices (see drawings) must 
have 95 per cen t  

-
of the full 

�t l "ength of the wire. 
Great care will be taken to 

protect the wires from oxidation. 
As they come from the draw­
plates in the mi ll they will be 
passed through hot l inseed oil .  
and the assembled cables w ill be 
fi l led i n  and coated with a special 
cable fi l l i ng. The  281 wires of 
each strand wil l  be laid straight 
and banded with five or six 
turns of wire at intervals of five 
feet, to hold them temporarily 
in place, the i nterstices of the 
cable w ires being filled with a 
special anti:oxidation fi 11 i n g. 
When the 37 strands that make 
up a cable are complete, the tem­
porary wire wrappings will be 
removed ; all  the 10,397 wires will 
be drawn compactly into cylin­
drical form ; and then at inter­
vals of 20 feet the main cable 
bands (see drawings) will be put 
in place and screwed up so as 
to take a tight grip on the cable. 

J titutifit jtuttitau. 
This is remedied in the East River Bridge by using 
half-round 1'-6·inch steel covering p lates, which extend 
from main band to main band. The under half of the 
cover plate is put on first, and the cable filling, which 
is a mixture of pine tar and graphite and other ingredi­
ents and is absolutely undriable, is  packed in between 
the cable and the shield, while more of it i s  plastered 
over the upper half of the cable. The upper half of 
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the cover plates is then put  on and locked to the lower 
half. Where the main band and cover plates meet, 
they are overlapped in such a way as to completely 
shed the rainwater and other moisture (see drawings). 
At the anchorage the strands of the cables will pass 
through a massive funnel-shaped cable-clamp (see 
drawings) and around 37, spools or "strand shoes," 
carried by the ends of the massive eye-bars which lead 
down to the base of the anchorages. 

The suspenders, w hich wil l  be placed abreast at 
every 20 feet of the length of the bridge, will be of 7-
strand (wire core) steel wire rope 1% inches in diame­
ter. On the Brooldyn Bridge there are four separate 

suspenders, one at each cable ; but in the East River 
BrIdge there will be but two, one to each pair  of 
cables, as shown in the ac('ompanying drawings. 
Each suspender will have socketed screw ends, one 
with a right and the other with a left hand thread, 
which will be joined by a sleeve nut as shown. Each 
of the main bands of the cable is ca�t wit.h a half­
ro und saddle to receive the suspender. The upper 
left hand figure of the drawings shows the method of 
attaching the floor system to the suspenders. This is 
done by means of four 2%-iuch hanger bolts, which 
extend from the bottom flange of the stiffening truss, 
at t he point of its intersection with the floor beam, to 
the bottom cast steel shoe or saddle of the suspenders. 
After the suspender has been laid over the u pper main 
band saddle and beneath bottom shoe, and its ends 
coupled by the sleeve nut, the proper load is thrown 
upon the suspenders by means of a temporary knife­
edge adj usting block. The nuts shown in our draw­
ing are then screwed up and the adjusting block is re­
moved. The smaller drawing shows a suspender at 
the center of the span, while the larger view shows a 
long suspender near the towers and the method of con­
necting up the lateral ties. 

The saddles are massive ribbed castings of the form 
shown in the drawings, each of w hich weighs over 
32% tons. They are 7 feet 8 inches wide by 19 feet 
long and 4 feet deep at the center. The cable rests i n  
a recess struck t o  a 21 -foot 6%-inch radius, the recess 
being semi-octagonal in cross section. The saddles 
are supported upon twenty-two 15-inch steel channels, 
laid par allel with the axis of the bridge, and the 
movement of the saddles i s  provided for by the inter­
position of forty 274-inch steel rollers. In erecting the 
cables, the saddles will be placed 6% inches back to­
ward the anchorages from their final position. When 
the load of the suspenders and floor system is added, 
the saddles wi l l  be drawn forward 6% inches to their 
normal position over the towers. 

We are i ndebted for onr infol'mation to Mr. L. L. 
Buck, the chief engineer, and Mr. O. F. Nichols, the 
chief assistant engineer of the bridge. 

. .  � .  
New E1ectrlc Light Carbons. 

It is stated that a proposition wiil be made to this 
city to furnish it free of charge with a certain amount 
of a new kind of electric light carbons, so that tests 
may be made and the advantage of using them, if any 
there be, may be ascertained. The carbons are .the 
invention of Frederick Hackman, of St. Paul, formerly 
of this city. It consists of a carbon tubing filled with 
calcium carbide powder. The effect, it  is said, is  the 
production of a light of at least eight times the bril­
liancy of the ord inary carbon. Mr. Hackman has tried 
to introduce this  carbon in St. Paul, and the board of 
publ ic works of that city has favored his idea to the 
extent that in advertising for bids for electric lighting 

it  has specified his carbide car­
bon. 'l'he council also adopted 
the views of the board of public 
works in this respect. The pro­
position was that the company 

� which furnishes the electric 

� lighting for the city of St. Paul 
should furnish the current, me­
ters should be supplied to  de­
termine the amount of current 
used, and that the company 
should be paid in proportion to 
this amount. The claim was 
Illade that the calcium carbide 
carbon light required a consid­
erably smaller amount of cur­
rent, as demonstrated by tests, 
and (hat a great saving would 
be made by the use of the new 
carbons. But the electric com­
pany, it is stated, claimed that 
hy using the new carbon and 
having the clirrent measured by 
meters it would be unable to run 
its plant at a profit, because the 
amount of current to be furnish­
ed by it would be smaller on ac­
coun t  of the saving of the cur­
rent.-Electrical World and En­
gineer. 

••• 

'Unique Church Edlfiee. 

In the cables of the Brooklyn 
Bridge, protection is afforded 
from the weather by w rapping 
them wit h wire. This is not 
very satisfactory, as the changes 
of temperature cause the wires 
to separate, not,· as was hoped, 
evenly, but at intervals of one or 
two feet. The openings thus 
formed are sufficient to allow 
the water to penetrate, and great 
care has to be exercised to pre­
vent rusting of the cable wires. DETAILS OF OABLES AND SUSPENDERS FOR THE NEW EAST RIVE.8. BRIDGE. 

In a new church edifice which 
i� being planned for erection in 
the city of Brooklyn, some 
unique ideas are being embodied. 
One of them is an open air audi­
torium on the roof, to be reached 
by elevators. It is thought that 
a large number of people will 
attend services if they could be 
held in  the open air. It is a 
unique experiment, and this 
development of the roof garden 
idea will be watched with UI.­
terest. 



RECONSTRUCTION OF FARRAGUT'S FLAGSHIP, THE 
U. S. S. " HARTFORD." 

By the kindness of Naval Constructor Frank W. 
Hibbs, of the Mare Island Navy Yard, we are enabled 
to present two i llustrations of Admiral Farragut's 
famous old flagship, the . •  Hartford, "  one showing her 
in dry dock for resurvey, preparatory to hel' recon­
struction, and the other re­
presen ting the ship in her 
new rig and armed with a 
modern battery of rapi d-fire 
guns. 

This famous vessel is en· 
-:leared to the heart of the 
American people by her as· 
sociat ion with Bome of the 
most st irr ing scenes and with 
nne of the greatest heroes of 
the C i v i l  War. She acted as 
flagship of the fleet which,  on 
August 5, 1864, forced i t.s wa� 
t h rough the seelll i n �l y  im­
pregnable entrance to Mobile  
Bay, and i n  so doi u g  achieved 
one of the most daring and 
brilliantly successful feats i n  
t h e  histol'y o f  naval opera­
tions . 

At this  time, w h e ll  the 
. .  Hartford " has j ust en tered 
upon a new lease of l i fe and 
is again in com llJ ission. i t  will 
be in  place to give sOllie bdef 
account of I het· part in the 
battle of Mobile Bay. T h e  
main en trance t o  the bay is 
abou t  two m i les in w id t h  and 
passes bet ween Dauphin Is­
land on the west and a 
tongue of land w h ich extends 
from the easte rn shore and 
terminates at Fort Morgan. 
'rhe Confederates had nar­
rowed down the available 
width of the entrance by 
driving a l i n e  of  p i les, and by 
laying a dou ble l ine  of tor­
pedoes, uuti l  a channel only 
300 feet wide was left over 
against the guns of Fort Mor­
gan for the passage of the 
blockade -runners. The line 
of submarine mines consisted 
of 46 large casks and 134 
smaller sheet iron cases loaded 

J, itn tifi� �tUtri,au. 
smaller smooth-bore gllns. At the inner end of the 
channel was the Confederate .. Tennessee," carrying 
two 1l0-pounder rifles, an d fOllr 95-pounders in 
broadside. She was assisted by three smal ler Con­
federate gunboats. These fOllr vessels were so sta­
tioned as to deliver a raking fire u pon the Northern 
fleet at the same time that it was exposed to the 
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the deck as a protection against plungi ng shot. Far­
ragut, in order to obtain an unobstructed view of the 
operations, chose h is position in the rigging, and as 
the smoke mounted he climbed higher into the shrouds, 
until an officer, fearing that he might lose his balance in 
the shock of battle, was sent up to laii'h him in his place. 

The " Hartford " suffered terribly in passing the 
fort and in her subsequent 
e n g  a g e  m e n t s with the 
" Tennessee." The foremast 
was struck twice at the first 
onset, and a shell exploding 
between the forward 9-· inch 
guns laid out fifteen of the 
men who served them. The 
" Brooklyn," w h i c h w a s  
ahead 0 f t h e  . ,  Hartford,"  
betrayed some hesitation as 
she entered the cbannel, and 
on being ordered to go for­
ward, signaled back the word 
" torpedoes. " 'rhis  brought 
f o r  t h Farragut's immortal 
" Damn the torpedoes ; go 
ahead ; four bells. " At this 
time the .. Tecumseh " was 
sunk by a torpedo, but the 
., Hartford,"  although t h e  
sheet iron torpedoes could be 
heard scrapin g  a I o n  g bel' 
bottom, passed safely over the 
mine field, and the Admiral 
was able shortly afterward to 
gather h is fleet in the upper 
bay. In this engagement the 
" Hartford " lost twenty-five 
ldl led and t w e n  t y -e  i g h t 
wounded. Although her hul l  
showed evidence of the ter­
rific fire throl,lgh which she 
pasEed, the chai n cables saved 
it from fatal injury. 

Thanks to the  good people 
of Vallejo, which l ies j ust 
across the straits from the 
Mare Island Navy Yard, the 
" Hartford, "  w h ich had been 
laid up many years at that 
station, was granted a liberal 
appropriation b y  Congress 
for the purpose of thorough 
reconstruction, $276, 000 being 
granted for restori ng the h ull, 
$150, 000 for boi lers and en-
gines and $150, 000 for arma­

with pOWder. T h e  y were 
placed 7 feet below the sur­
face of the water and were 
exploded on contact by means 

Displacement, 2,79\1 tons. Speed, 12 knola, Coal Supply, 258 tons. Complement, 244. Armor : none ; 
ehip constructed of wood. Armament : thirteen 5-inch rapid-lire guns ; eight 6-pounders, two 1-pounders, automatic ; 
two 1-pounders, Hotchklss ; two 3-inch field guns ; two Colt automatic, Date of L au nch, 1858 ; reconstructed, 1899. 

ment. As originally built, tbe 
" Hartford " was a wooden 
steam frigate, 226 feet long 
over all, 44 feet beam, 18 feet 

of a sens iti ve trigger. Fort Morgan commanded this 
channel with seven lO-inch and three 8-inch s l1looth­
bore shell guns and eleven 32-pounders, while of 
rifled guns there were t wo 8-inch,  two 7-inch, seven 
6%-inch, three 5 '8-inch. This formidable battery was 
arranged in three tiers. An exteriOt· earth work close 
by con tained twenty-nine guns rangi ng fro111 32-
pounders to lO-inch smooth-bores. Two miles away, 
on the other side of the channel, Fort Gaines was able 
to throw shot anil shell from th ree lO-inch and twenty 

terrific fire from Fort Morgan. Admiral Farragut 
forced the passage in line ahead, the monitors leading 
the  way, follo wed by the  unarmored ships of the 
. .  Hart.ford " type, which were lashed together i n  pai rs, 
the larger and more powerful ship of the two being 
al ways placed to starboard, or  on the side facing Fort 
Morgan. By way of protection the chain cables had 
been fastened along the starboard side of the wooden 
vessels. Nets were rigged to catch splinters, top ham­
per was sent down, anil sanil- bags were placed upon 

HULL OF FARRAGUT'S FLAGSHIP I' H ARTFORD " IN DRY DOCK AT JURE ISLAND FOR 

RES�BVEY, 

2 inches draught and 2, 790 tons displacement. 
The ship is still on her origi nal l ines, .her present dis­

placement being 2, 799 tons on a normal draught of 18 
feet 6 inches, while her lengtb over all is 305 feet. She 
was originally ship-rigged, but as reconstructed she is  
bark- rigged, with stump-topgallalJ tmasts. Her origi­
nal battery at the time she was placed in  com m ission 
in 1859 consisted of eighteen 9-inch smooth-bore Dah l­
gren guns in broadside ; two 100-pound rifled Parrott 
guns on the forecastle;  two 60-pound ri fled Parrott guns 

EXPERIMENTAL BLOWING UP OF AN OLD 
MAINMAST OF Tn " HARTI'ORD " AT 
NEWPOBT TOBPEDO·STATION. 
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on the poop deck, and three 12-pounder Colt howitzers 
in the tops. During the ship's reconstruction her top 
side plan king and top timbel's, her forecastle and poop 
deck, her stern, stern post, rudder po�t and rudder 
were all renewed. A new gun deck and upper deck 
were given her; her bulkheads, storerooms and maga­
zines are all entirely new, and the fittings throughout 
the vessel have been renewed and are of modern type. 
The principal portion of the old ship remaining is that 
part of her which lies below her light water line. 

The new engines of 2, 000 indicated horse power are 
of the horizontal, back-acting, compound type, with 
cylinders 35 and 66 i nches diameter by 48 inches stroke_ 
She is propelled by a single screw. S tealll is su pplied 
by four boi lers of the Scotch type. which are 11 feet i n  
diameter by 10 feet in length. She i s  supplied with 
steam steering gear, electric l ighting plant, and arti­
ficial ventilation, and her boilers are fitted for the use 
of forced draught. Her battery is  of the rapid-fire 
type and consists of t welve 5-inch rapid-fire guns 
mounted i n  broadside on the gun deck, 
one 5-inch rapid-fire gun on the fore­
castle, eight 6-pounders mounted on the 
rail of the upper deck, two l-pounder 
automatics on the poop deck, two 1-
poundel' Hotchk iss guns on the . rail  of 
the upper deck, t wo 3-i n ch field guns 011 
carriages and two Colt automatic gun s  
on t h e  bridge. I t  w i l l  thus be seen that 
the famous old "Hartford " combines the 
pict uresque features of the figh ting ship 
of the sixties with the aggressive powers 
of the cruiser of the modern type. Al-
though her spars have been cut down, 
she carries enough sai l to gi ve her crew, wh ich will 
consist largely of recruits, somethi n g  of that thorough 
t raini ng aloft which characterized the seaman of an 
earlier date. 

In connection with the reconstruction of the " Hart­
ford, " the small photograph of the blowing up with 
guncotton of an old mainmast of the " Hartford " will 
be  of interest. The mainmast was one removed from 
the ship before she left for the Pacific, and i ts destruc­
tion formed part of the experimental wOI'k of the 
torpedo station at Newport, Rhode Island. 

. ' .  . 
THE " LOCOMOBILE " ,;rEAM CARRIAGE . 

In the early days of t he present revival of auto­
mobilism, the steam engi ne was regarded with b u t  l i t­
tle favor as a motor, chiefly because of the weight. 
bulk and general inconvenience accom pallying the use 
of coal as fuel. With the introd uction of liquid fuel,  
however, with its advantages of l ight weight and ease 
of storagl' and manipulation, the way was opened for 
the construction of a successful steam carriage. and 
the joint efforts of inventor and b u i lder have prod uced 
some l ight, compact. powerful ,  eas i l y  man­
aged, and eminently successful  steam-driven 
automobi les. 

We have selected for i l l u stration. as com­
bini l Jg most of the latest developments of 
the steam-dri ven type, the steam carriage 
w h ich is populal'l y and com mercially 
Iw o w n  as the " Locomobi le. " It has been 
sufficiE ntly long on the road and has been 
T e� Ted under such varying and trying condi­
tions as to prove that i t  is  a thorough l y prac­
ti<�al  design, and representat ive of the un­
questionable advantages and promisi n g  fu­
ture of  oil and s team in t he fiel d  of automo­
b i l i sTll . 

THE CAR. -The car here w i t h  i l lustrated 
carries two pel'sons, and is of neat and de­
c idedly prepossessing appearance. The 
body, which com pll'tely incloses the ma­
c h i nery, is suspended on a frame of 16-gage 
tubing by means of a transverse laminated 
plate spring at the front and two longitudi­
nal spr ings of the same type at the rear. 
A bove the two axles the frame is formed 
into two small bowstring trusses. to which 
the springs are securely bolted. Flexibi lity 
is secured by providing each of the two longitudinal 
members which connect t hese trusses with a slip joint 
connection (10 and 11),  the end of the tube from 10 to 
1 1  fitting snugly but loosely inside a sleeve at 10. and 
being held in place by an interior bolt which engages a 
lug brazed into the main longitudinal t ube, and is  
adj usted by a nut at 11 ,  as  shown. This affords a 
strong but perfectly flexible construction, allowing the 
wheels to ride over obstructions without bringing any 
wrenching strains upon the frame or the machinery. 

THE BOILER.-The shell, A, of the boiler consists of 
a length of 16-gage seamless, drawn, copper tUbing, 14 
inches in diameter by 14 inches deep. A half-inch 
flange is formed at top and bottom, to which the tube­
sheets are dveted. A steam-tight joint is secured by 
brazing in the shell flange between the tube-plate and 
a steel ring on the under side of the flange. and rivet­
ing through as shown in the drawing. The boiler is 
then put in the lathe and two layers of piano wire, a, 
are wound on the shell under a moderate tension . 
Copper tubes, to the number of 298, are then expanded 

J tieutifit J.tUtritJu. 
into the two tube-plates. This little boiler. as thus 
completed, has a total heating surface of no less than 
42 sq uare feet. It  is hydraulically tested to 600 pounds 
pressure and when ready to be put in  place it weighs 
j ust 105 pounds. It  is covered with a thick layer of 
asbestos lagging, outside of which is an envelope of 
Russian iron. 

THE FUEL. -The gasoline is carried i n  a copper tank, 
0, capable of holding three gallons, which is  stowed 
beneath the foot board. The tank is kept u nder a 
pressure of 35 pounds to the square inch an d is con­
nf'cted by the pipe (16) with a reserve air tank, P. The 
air p i p� leads in at the top of the tank, 0, and a branch 
pipe runs to a pressure gage, R. The gasoline is 
forced out of the supply tank throullh the pipe, S, 
which leads to the bottom of one of the boiler flues, 
to which it  connect8. The oil flows up through the flue, 
then by means of a pipe across the top of the boiler to 
another flue, down which it is led until it emerges frOID 
the bottolll of the boiler to the pipe, A, Fig. 1, where i t  

Fig. i .-SECTIONAL VIEW O F  AUTOMATIC REGULATOR. 

may be controlled by two hand-operated needle valves, 
as shown . In passing through the boiler the gasoline is 
vaporized, and its ad m ission to the burner at (7) is 
controlled by means of an automatic n eedle-valve, 
which is operated by the pressu re of the water 
of the boi ler upon the diaph ragm, V. The dia­
phragm is so adj usted that when the boiler pressure 
exceeds 160 pounds, the valve will be closed. shutting off 
the supply of vapor. The steam pressure is thus auto·· 
matically controlled through the b urner, which, when 
the boiler has once been started, requires no further 
attention on the part of the operator. In order to pre­
vent the fire from going out altogether when the vapor 
is shut off, a bypass of very smal l cross section is pro­
vided on the needle valve, which allows sufficient 
fuel to pass to keep the bumer a l ight.  The opera­
tion of the regulator valve is exceedi ngly prompt, 
and the device is one of the most pieasing among 
the many ingen iOUS features of t h e  Locomobile.  

'rHE BURNER.-The burner consisT.s of a sheet-steel 
cylindel' of about the same diameter as the boiler, 
and is carried, as shown in  our i l lustration, i tmne-

Fig. 2.-0UTLINE DIAGRAM OF THE " LOCOJllOBILE ." 

diately below the latter ; within the outer cylinder is a 
smaller inner one, i nto which the vaporized gasoline is 
fed. It is provided with 114 short vertical copper 
t ubes, which extend frOID the bottolD _of the burner, _ 

whel'e they are open to the air, to the top plate of the 
inner gasoline vapor cylinder. The air passes i n  
through these tubes, and a t  the top it' meets t h e  gaso­
line vapor, which issues from the inner cylinder 
through a large number of  small holes around the air  
tubes, the vapor and the air  commingling and burning 
with the familiar Bnnsen flame, i IDmediately below 
the lower tube-sheet of the boi ler. The distance from 
the base of the bumer to the top of the boi ler is about 
19 inches, which allows it to be placed below the car­
riage seat and inclosed by the body. as shown. 

T HE BOILER FEED.-T he water for the boiler is  
carried in a copper tank, L which is placed at the rear 
of the boiler and partly encircles it. It has a capacity 
of 15 gallons. The boiler is fed by means of a l ittle 
feed pump, J. which is operated fwm the cross-head of 
the engine. The water is led from the tank by means 

JANUARY 27, 1<)00-

of a rubber pipe, and it may be cut off by a cock, K, be­
fore the check valve, which is j ust in front of the pump, 
is reached. There are three check valves in  all between 
the water tank and boiler, and they all work in the 
same direction. From the feed·pulUp the water is 
forced directly to the boiler. A pipe, L, leads from the 
feed-pump to a by-pass. M, which is worked � the 
lever, N, placed conveniently at the hand of the driver. 
By turning this lever the feed, when the boilel' i8 full,  
can be thrown back directly into the tank. The boilel' 
is supposed, normally, to carry about 8 inches of water 
above the tube-sheet, leaving 5 inches of steam space ; 
but an inch or two either way iu the watel' level is not 
of serious consequence, the boiler steaming satisfactor­
ily even when there is only an inch of water over the 
lower tube-sheet. A water-glass. x: on the outside of 
the car body shows at a glance the water level. .  By ar­
ranging a minor, Y, on the dash board, the driver can 
have the wate r-glass continually under h is  eye. Check 
valves are provided above and below the watf'r-glass, 

so that i f  the glass should break thl'lre 
would be no .rush of steam or water from 
the bOIler. 

ENGINE AND DRIVING GEAR. - The 
engine, B. i s  located i n  front of the boiler 
and is secured to the frame of the body. 
It is shown so clearly in the acco m pany­
ing engraving as to need no detailed de­
scription. It is sufficient to say it  is a 
remarkably well designed and b uilt two­
cylindel' engine of the locomotive type 
with Stevenson l ink motion and ordi-
nary D-valves. The framing is of bl'as8, 
and a special feature is the fact that the 

engine has ball-bearings both on the crank pins and 
the crank-shaft bearings. The engines are bolted to 
the wooden cross bracing of the body near the cyl­
inders, and the lower part of the engine frame is 
kept in place by means of a strut, C, which ex­
tends from the engine frame back to the real' fram­
ing of the cal'. The strut is provided with a right 
and left hand turnbuckle, which enables the slack of 
the chain to be taken up when necessary. To al low 
for the slight movement due to this adj ustment, the  
steam pipe i s  connected w ith the top of  the steam· chest 
by means of a U-pipe provided with expansion joints. 
The driving of the rear axle is effected by means of a 
twelve-tooth sprocket on the engine sh aft amI a 
twenty-four tooth sprocket on the compensatin!? �ear­
box on the rear a x le. The compensat. ing gear is of the  
usual  type and allows of a perfectly independent rot a­
tion of the two wheels. 

The band b rake (9) is operate d  by a foot pedal (8), 
which is placed conveniently in front of the d river. 
The brake is extre lUe l y  powerfu l and w i l l  bring t h e  
cal' t o  rest within i ts own length w h e n  it i s  r u nn ing a t 

a normal rate of speed. The cal' may also 
be bwught to a speedy stop by re\'ers i n g  
the engines. T h e  revers ing- l e \'er 1 2) a n d  t h e  
start i u g  l ever, Z, are both locaTed at the 
l'ight hand of the drive l', the forllle l' oper­
ating through the crank IlI'ms (3 aud 4)  d i­
rectl y  u pon the I i ll k 1II0t ion,  and the start­
ing leve l' acting d i rectly u pon the  t l l l'o t t l e  
valve th rough the crank tll'1l1 ( I ) . The pai l' 
of <,ylinders are 2Yz i nches d iameter by 4 
i nches stroke, with an ord i nary cut-off at 
% of the stroke. They run  at an average 
speed of 300 to 400 revol u t ions  per lII i n u te 
and devdop from 4 to 5 horse power. T h e  
cut-off of cou rse can b e  varied a s  desired . 
On a level road , at a speed of 10 01' 1 2  m i les 
per hour, the stealll is usual l y  mai nt.ai ned at 
a pressure of 150 pounds to the square i nch. 
1'he pop-valve  (5) is set at 240 pounds to the 
square i n ch .  In operating the Locomobi le, 
one is i mp ressed with a sense of the reserve 
power of the boiler and engines, the car 
starting from rest with a wonderfully rapid 
acceleration, j u m ping up to fu l l  speed , i f  so 
desired, within a very few lengths. They are 
remarkably successful  as hi l l  cl i mbers, we 

ourselves having taken one of them up a 12Yz per cent 
grade at a speed of 8 or 9 m iles an hour. The same car 
has on another occasion climbed a grade of fl'OUi 6 to 7 
per cent. 

OPERATION. -The boiler may be filled eithel' by at­
taching a hose to the blow-off valve (14), w hich is 
furnished with a coupling for this pu rpose, 01' by fi l l ­
ing t h e  water tank,  from which t h e  boi ler w i l l  o f  itielf  
fill by gl'avity. When the tank is ful l ,  the b low-off 
needle val ve is closed. The fire is started by mealls of 
a detachable vaporizf\r and burner, which is inserted 
into the permanent bumer through the orifice (7). As 
soon as the steam pressure has bee n raised to 20 
pounds or more, the needle va lve at (7) to the main 
burner is  opened, and the valve contTolling the feed of 
gasoline to the detachable burnel' is closed. In about 
fi ve minutes from the time the detachable burner is 
inserted, the steam will have r iseli to 150 pou nds, at 
which point the automatic valve ( V) w i l l  sh u t  down 
the fire. The carriage is now ready to leave the 
stable, and beyond the steering, the driver has nothing 



to occupy his attention in the operation of the Loco­
mobile further than to keep his  eye occasionally upon 
the water-glass. The exhaust steam enters the muffler 
(F) by a pipe (E) and leaves i t  by a pipe (G) which ex­
tends from near the bott0m of the muffler past the 
boi ler and down to a draught chimney (E) wl:ich 
passes through the centel' of the water tank. The gases 
from the boi ler are drawll down ward by the exhausted 
steam, and both together pass out through the bottom 
of the bod y  of the car. When complete with water 
and fuel for a run of twenty-fi ve miles, a Locomobile, 
such as the one we have i l lustrated, weighs about 550 
pounds. It is carded u pon b icycle wheels of the stan­
dal'd pattern, with 2%-inch si ngle-tube tires of a spe­
cial ly heavy c0nstruct.ion. 

• • • •  

A u to m o bile N ews. 

A motor cab service is  about to be introduced in 
Cologne, Germany. 

The traction engines sent to South Africa for the 
use of the British army have arr ived at Frere and 
have been successful ly tested. 

St. Vincent's Hospital. of New York city, has an eh�c­
trical ambulance. It can travel at the rate of ten miles 
an hour and cost $2, 000. I t  does not differ materially 
from the ordinary h orse-d rawn ambulance. 

Had motor wagons been used instead of horses, i t  
would have enabled the  English gunners to  get llI uch 
nearer the enemy at the Tugela River, and it is prob­
able that they would not have lost 80 llIuch arti l l ery. 
Of course the nature of the country must always have 
some bearing on the use of automobi le  vehicles. 

An automohile hansom cab ran away in New York 
city Jan uary 18  and gave a valuable ohject lesson reo 
garding the latent power of these veh icles. The acci­
dent occurred at Union Square, the cab was turning 
out to make way for a car ; the pavement was slip­
pery, and the cab !llid over the Belgian blocks anp. the 
rear wheels struck the curb of the sidewalk. The  
driver'S seat was evidently not  we l l  secured to the cab, 
for when the wheel struck the curb, the seat was 
thrown off the cab and the driver with it, in such a 
way that the cab ran over h i m  injuring h im internal ly .  
The cab without its maste.r now began an erratic 
career. It went straight for the Washington eques­
trian statue in the southeastern corner of the square. 
The cab struck the fence around the statue l i ke a 
snowplow, and the inch and a quaner iron pickets 
were snapped from the horizontal \'ai l ing with ease. 
The rail ing  was al80 broken and one of the tal l ho l low 
iron post�, nearly two feet i n  diameter, was twisted, 
broken, and canted over. The base, which was firmly 
set  i n  the ground, stopped the progress of the  cab. 
The wheels contin ued to revolve seemiugly in  i m potent 
rage, the t ire of one being partly ground off against 
the raw edge of the broken base of the pi llar. It  was 
sOllie t ime  before any one came along who understood 
the sh utt ing off of the  cu rrent. The cab WI;1S fi n al ly  
led away by  a brothel' vehicle, and the driver was re­
Illoved to the hospital. There have been two accident s  
o f  th is  k ind  i n  New York city within a short t i l ue. It  
seems as though they might be avoided by some auto· 
matic switch wh ich would cut off the current instltntly 
the dr iver leaves his  seat. In case of accidents of any 
kind the power lever usual ly seems to be to  blame, as  
it  is almost the first  th ing' wh ich the d d ver seizes to 
keep himsel f from fal ling. A hand w heel would proba­
bly be m uch safer. 

• I e  • 

A B u llet-pro o f  Shield. 

Professor Bi le", the  well- known sh ip  designer, has 
suggested that i nfantry should be provided with bul­
let' proof sh ields. Extensive experiments on this  l ine 
h ave been made by Call1llle l l  & Company, of Sheffield, 
England . They have been carried out u nder Major 
F. Boynton.  A shield has been devised which does 
not  weigh more than 7 pounds and gives com plete pro­
tect.ion to t.he soldier against the service rifle at 400 
yards range. It has b�en determined that th is  is the 
range beyond which protection is advisable, as i t  is  
well  within that dis tance that m i li tary tactics provide 
for the bayonet charge. The thickneE>s of the plate 
is 3-llIm . and the area of the cover is about 150 
square inches, whicl: gives complete protection to a 
sold ier lying prone upon the grouud.  A loophole i s  
provided through which the barrel of the rifle projects, 
the arc of the fire commanded beiug about n inety de­
grees. The.re are three studs attached to the sh ields, 
these being pl'ovided so that the new shields can be 
locked into a contin uous screen. The shields are built 
of steel which has special properties enabl iug  i t  to 
be bent, punched or drilled, but which yet offers great 
obstruction to penetration by projecti les. The advan­
tages of such a protection to troops are apparent. The  
shield is attached to the rifle by a special band and 
there are no spring catches, the object of the design 
being to avoid anyth i n g  wh ich wi l l  be l iable to get 
out of order. It is  hoped that by the use of this shield 
trenching operations will be largely avoided and the 
vexatious delays of pick and shovel work will be often 
rendered unnecessary. 

J c ieutific �tUeticau. 
Selen.", N otes. 

An International Congress of Ethnology will be held 
at Paris in connection with the Exposit ion from August 
26 to September 1 ,  1900. 

The President of the United States, through Sec­
retary of State Hay, has sustained the decision of the 
United States Board on Geographical Names in 
regard to the spelling of our new island in the West 
Indies. It is to be spelled Puerto Rico. 

There will be over 7,000 exh ibitors at the Paris Ex­
position, and the United States is in the first rank of 
the exhibitors. The  d isplay wi l l  be strictly representa­
tive, and wi l l  show i n  an adequate manner the excel­
lence of our productions. In  1873 we had less than a 
seventh as many ex h i bi tors. 

The explanation of a sudden rifle fire which was in­
explicably opened froUl the Boer trenches is given by 
a newspaper correspondent. He says that the Boers 
had wires stretched a loug the ground in front of the 
trenches connected with lamps, so that if a wire was 
touched the lamp was extinguished. One night a lamp 
was put  out by a h igh wind,  and the result was that 
the Boers opened fire, although there was no enelllY. 
The fire ceased when the Boers d iscovered that the 
alarm was false. 

The expedition of Baron '{'oll ,  orgau ized for the ex­
ploration of the New Siberia Islands and Sannikoff 
Land, will set out in  June next from a Norwegian port, 
whence it  will proceed to the mouth of the Lena, on 
the banks of w h ich, at a poin t  above the town of 
Yakutsk, it  wi l l  pass the winter. D uriug the sU lllmer 
of 1901 the expedition wi l l  begin its explOl'ations toward 
the north, picking up en route a detachment which 
wil l  be sent forward from the main body during March, 
with a sufflcient "upply of dogs. 

The health of the U. S. Navy aud Marine Corps is  
reported upon by the Surgeon-General of the Navy i n  
h i s  ann ual report, which shows that i n  the fiscal year 
1898, notwithstanding war couditions and prolonged 
cruising in tropical waters, the ratio of ad lll i ssion to 
the :s ick l ist per 1 , 000 shows but a s l ip;ht increase over 
past years. The ratio for 1898 was 871 '69 per 1 .000, as 
COlli pared with 838 pel' 1 , 000 in  1895, 777 '75 in 189(), anrl 
748 '24 in 1897. There were 173 deaths in the year, 1 18  
being from disease and 55  from inj ury.  Excluding the  
men lost on  the " Maine," the death rate was only 7 '21 
pel' 1,000. 

The annual meeting of the New York Botanical 
Garden has j ust been held, and the annual report 
shows that 165 new members have been added to the 
roll and that the progress at the  garden u nder the 
direction of Dr. Brit.ton has been most satisfactory. 
The n umber of species and varieties of plan ts u uder 
cult ivat.ion and those native to the grounds aggre­
gate col lectively over 4.000. The  I ll useU Ill bu i ld ing is 
now essentially complet.ed and needs on ly  a final clear­
ing ont, when speci mens can be instal led.  The n umber 
of new specimens received t h rough gi fts and purchase 
i n  the  year aggregated 65,837. 

A sl'�cial commission has been appointed to report 
on the ruius of the c l iff d wel lers in the vicinity of 
Mancos and Cortes, Colo. , and also near Aztec, Mexico, 
with the idea of reserving the lands as a national park. 
This  action has been taken as a result  of an agitation 
in Colorado for the protection of these ruins against 
vandalist rel i c  huuters. Some of the best preserved 
ruins h ave been ruthlessly entered by curio h u n ters, 
w ho have broken through walls and roofs and carried 
away the rel ics. It would be very wise to have these 
ru ins guarded by the govern ment. and so that they 
can be investigated by experts. ]'ortunately, some of 
the best of them have not been tampered with as yet. 

The Trustees of the Boston Museum of Fine Arts 
have purchased a fine tract of land of about 12 acres 
at the Huntington Avenue entrance to the Fens. This  
would give an opport unity for any desired enlarge­
ment of the collection. The Museum may be readi ly  
�eached at this point, although it is  not as near the 
center of the city as its present location at Copley 
Square, but owing t.o the fact that the light is d eflected 
by the higher bui ldings in  close proximity to it, the 
value of the present Museum bui lding is impaired. In  
i t s  new location the  galleries would eujoy excellent 
light and i m m unity from fire comm'unicated froUl other 
bui ld i ngs. It  may be SOllle years before work is begun 
on the new site 

The t welfth census of the United States iu 1900 offi­
cially embraces a l l  manner of statistics relating to all 
industries-except nl ining. Everything i n  connection 
with all trades h as official,  preliminary statistical 
notice-except mining ; all classes and conditions of 
IlIen are to be noted-except miners. The great basic 
industry of the nation, the one business that underlies 
all else, and on wh ich all ebe depends, is  not repre­
sented by any official notification of the intent.s or p ur­
poses of the twelfth census in the closing year of the 
century. The insane, the deaf, the dumb, are  worthy 
of note, but there js no more mention of the m ineral 
industry in the bi l l  provid ing for the taking of the 
twelfth census than if such an industry did not exist.­
Mining and Scientific Press. 
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The l!'rench government is perfecting arrangements 
for the transportation by rail of torpedo boats of smal l 
size i n  the event of war. 

The Sim plon tunnel is now progressing at the rate 
of 16 feet per day. It was begun 14 mouths ago, and 
m ust be finished in  five years and a half  from its CO Ill ­
mencement. 

A firm of rope manufacturers at Mulheim on Rhine 
manufacture steel wire towing ropes 5� inches in  c ir­
cumference in one continuous length of nearly 19 miles 
and weighing 210 tons. 

A pay car is to be used at the Homestead Steel 
Works. It will be run through the various depart­
ments, and the Ulen will be paid off, obviating the ir  
cal l ing at the pay office. 

American ships built  in 1899 numbered 954, and 
they had a gross tonnage of 267. 642 tOIlS. 'rhis is very 
close to 1898, when one ship more was bui lt, and the 
tonnage was only 42 tons less. 

There were 231 railroad accid ents in  the United 
States in the month of September, includ ing 1 1 6  col­
l isions and 110 derailments, causing the death of 93 
persons and the inj ury of 226. 

The  Louisvi lle & Nash v i l le  Rai l way has created 
the posi tion of .. hort icultural agent." The duties of 
this official wi l l  be to encoUl'age horticulture and truck 
raising along the line by Uleans of i n fol'luation ob­
tained i n  the same and other sections of the South. 

The Hamburg·Americau line are about to introduce 
a new kind of fuel on their new freight steamers. It 
consbts of a semi-flu id  petroleum w hich is imported 
from Borneo in large quantities. It  i s  not l iable to 
become ignited spon taneously at high temperature. 
The new fuel wi l l  perm it  a reduction of the nU luber of 
firemen and also a considerable economy of space. 

The  owner of a half interest in the patented des:gn 
for " Island Station Platforms " has brought a suit in 
equity against the city of New York and the Rapid  
Transit .  Commissioners to  enjo in  them from using the 
patented design in the new undergronnd railway sys­
tem. The president of t he Rapid Transit Commission 
says these platforms were in use on the London under· 
ground railway long before they were patented here. 

It  is estimated that Great Britain, the United States, 
and Gerlllany have from t wo-thirds to three-fourths of 
the world's business in metals, shipping, finance, im­
ports, exports, etc .  These countries produce 77 per 
cent of the world's make of pig iron ; 80 '8 per cent of 
the steel ; they take 75'2 per cent of the world's con­
sumption of lead ; 73 ' 1  per cent of the copper ; 67 '5 
per cent of the spelter ; and 67'2 per cent of the tin. 

The following figures, relatiug to the expansion and 
contraction of rai lway rai ls, 30 feet long, but of d i f­
ferent weights, have been obtained by actual experi­
ment in  A merica : Contraction caused by chauge of 
temperature frolll 5 degrees above zero to 20 degrees 
below zero, 56 pound rai l contracted I. inch, 75 
pound rai l  1". inch, 85 pound rail ."o inch ; expansion 
caused by change of temperature from 5 degrees above 
zero to 70 degrees above zero, 56 pound rail 1'2 inch, 
75 pound rail -i1J inch , and 85 pound rai l  ,17 inch. 

At the occasion of the centennial celebration at the 
Technical Hi�h School, Berl in-Charlottenbur�, the 
Kaiser granted the Prussian tech nical high schools 
the right, in recognition of the scient i fic importance 
which they have attained iu the last decades, besides 
the fulfil lment of thei r practical labor, to promote their 
pupi ls, after passiug an examination. to .. diploma en­
gineers, ,. and after passing another eXhmination to 
. .  doctor engineers. "  Hence, a " tech nical doctor " has 
been added to the number of various doctors in 
Prussia. 

The dam separating the Chicago Drainage Canal 
and the Desplaines River was lowered on January 17, 
and the water of the former passed through on its way 
to the Mississippi' and the Gulf of Mexico. '{'he trns­
tees became fearf ul  that action by i nju nction to pre­
vent them carrying out thei l' plans might be taken by 
the enemies of the canal. and after a h urried consulta­
tion they decided to avoid the risk of further delay, so 
a permit  was obtained from the Governor, and the 
trustees proceeded to Lockport, 11 1 . ,  on a special 
train. The flow over the dam was between 250,000 and 
300,000 cubic feet per minute, and w hen the gates are 
opened this flow will  be increased. 

A brick chimney, 1 60 feet high and 8� feet square at 
the base, and 4� feet diameter at the top, has been 
overthro wn in St. Louis by the use of hydraulic jacks, 
says The Engineer. The ch i m ney was first under­
m ined on one side, and three 10· ton hydraul ic jacks 
were placed in pos i tion under the side. A hawser was 
then fastened about the chimney, 60 feet from the 
�round, and ropes lerl from this  hawser to crabs 
placed at a distance of abon t 100 feet from the chim­
ney. With eight men at each crab and lIlen at the 
hydraulic jacks, the chimney was slightly lifted and 
pu l led at the same t ime ; the lIlen at the jacks left 
thei r posts at the first warning crack, but those at the 
crabs continued their work until the chimney fell. 



THE NATIVES OF SOUTH AFRICA. 
BY EDGAR BELS, FORMERLY EDITOR OF THE JOHANNESBURG 

DAILY NEWS. 

Statisticians assert that there are eleven hundred and 
fifty-one distinctive tribes of natives in South Africa, 
south of the Zambesi River. Most persons who have 
lived in that part of the world will cheerfully assert 
that this census is far below the truth-if dialects and 
racial differences count for aught. Rough guesses 
place the number of natives at from t wo to ten mil­
I ious, but, as a matter of fact, no one knows even ap­
proximately their number. This lack of information 
is due to the roving propensities of the natives. Here 

A :BASUTO WOMAN DRESSED FOR A RELIGIOUS 
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to-day, there to-morrow, it would take a mightier 
hunter than even the famed Selous to hunt them all  
down. 

The writer has seen the South African native, com­
monly called Kafir, in all his val'ying phases. in his 
wild state, semi-civilized and wholly so. He has seen 
the native at his best and at his worst..-untainted by 
the touch of civilization and soiled by its proximity. 
And through it all, the writer has believed, and per­
haps always will, that the Kafir, whether Zulu or Ba­
suto or Becbuana or Swazie or Amatonga or Matabele 
or any other tribe, has good in him, j ust as though his 
skin were white-and bad too. 

Summed up in a few words, . the Kafir, in his uncivil­
ized state, is an overgrown child, with childish foibles 
and shortcomings. But let him learn the vices of civil­
ization, let him realize the evil there is in him, let him 
discover that there is a broad path leading to destruc­
tion-and you will find a fully civilized being, as capa­
hIe in certain directions as is the white man. 

It is a fact;that where the Kafir is permitted to dwell 
in primeval ignorance, with none to warn him against 
vices he knows nothing about, he remains a good 
C h r i s t i a n ,  even 
though he is iguo­
rant of doctrinal dis­
putes and the mean­
ing of higher Cl'iti­
cism. It is  equally a 
fact that where he 
imbibes a little leam­
ing, e s p e c i a l l y  a 
knowledge of Eng­
l ish. he becomes all 
that is worst in a 
human being. 

A stu d y  of the 
Kafir is a study of 
the h uman being. 
And w hat is more, 
he has been grossly 
and shameful l y  mal­
treated. Space pre­
vent.s a rec i tal  of the 
wrongs of the native, 
so to a d issertation 
as to his idiosyncra­
� i !>s and peculiarities. 
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animal health and a constitution untainted (in most 
cases) by civilization, the average Kafir is a magnificent 
specimen of humanity. And here the difference between 
him and his American ex-brethren asserts itself. Pnt a 
Southern " darky," and a Zulu side by side, and the 
d ifference will be apparent to the most casual observer. 
The skin of the Zulu is totally unlike that of a negro as 
we know him. The Zulu's cuticle is transparent-so 
much so, that the red- blood can be seen coursing be­
neath it. That is the Zulu's greatest pride. He will 
point to his skin to prove that he is a pure-bred Zulu­
the real Ethiopian of the ancients. And it  is so with 
the other tribes. The flat feet and bowed legs and other 
peculiarities of the American negro are all missing. 

As for the morality of the Kafir-that differs accord­
ing to the tribe and its proximity to civil ization. The 
Zulu is eminently virtuous. Infraction of the law of 
morality is punished by death. The culpri ts are placed 
on the ground with their respecti ve heads resting upon 
a flat stone. Then their heads are crushed with 
another stone. On the other hand, > the Hottentot, 
having been a close companion of the white man, is 
the most immoral and depraved h uman being perhaps 
in existence. The Matabeles are Illora! ,  so are the Ba­
sutos and the Mashonas. The Bechuanas are less so, 
and the Buhsmen rank next to the despised Hottentots. 
That the latter are as bad as stated is evident when the 
Zulus will not work in the same mine with one nor 
sleep in the same room 01' kraal . 

Nearly all the tribes, save the Hottentots and Bush­
men, are cleanly, the Zulus particularly so_  The Zu lu  
goes in  bathing twice a day. He cleanses h is  teeth with 
milk at sunrise and again at sunset. 

All the tribes, even those partially civi lized, believe 
in ghosts and spirits. Many worship the spirits of the 
departed. Sti l l  others are fetish worshipers. 

The most advanced tribe is the Basuto nation, in  
which there are fifty thousand Christians, with one 
hundred and forty-four schools. Strict as are the laws 
against the ind iscriminate sel l ing of liquors to natives, 
they are yet able to obtain all they want. And when 
their supply of ordinary rum and whisky runs short, 
they manufacture the notorious " Cape Smoke. " This 
addiction to alcohol is the great curse of the Basutos, 
and, in fact, of every other tribe. 

Cape Smoke must be tasted to be appreciated-pro­
vided the person th us experimenting survives. For be 
it known that Cape Smoke consists of wood alcohol, 
red pepper and sulphuric acid. This terrible concoc­
tion is relished by the Kafirs as no European drink is­
they have not yet been civilized up to the level of the 
American " mixed drink." 

But to return to the Basutos. For more than one 
hundred years this tribe has been undergoing a process 
of forcible civilization. Good men and good women 
have sacrificed their l ives to the noble cause. 

Just before the present war began, there was a 
gathering of Indunas, or native priests, near the Free 
State border. Thousands of " Christian " natives at­
tended. Two oxen were brought into a ring formed 
for the purpose. One of the animals was snow white, 
representing the British. The other, coal black, repre­
sented the Boers. With weird incantations and wild 
dances, these Christianized Basutos skin ned the poor 
oxen alive. 'I'he white ox succumbed after five hours 
of terrible agony ; the black one lived for nearly a day 
and a night. The gods of the " Christian " Basutos 
had answered the oracle-the Boers would win. 
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The Kafir is a stoie. With him, what is, is. I have 
seen a Zulu's toe crushed by a rock. Calmly he cut the 
injured member off, _tied the wound up with a rag, and 
then as calmly resumed work. This stoicism it is that 
makes the Kafir such a formidable foe. 

The native does not know his own power-due to 
numerical superiority. Arm him with modern weapons 
and you build a Frankenstein, who will prove as terri­
ble a conundrum as Mrs. Shelley's monster. For de­
spite his schooling and christianizing and civilizing, the 
Kafir remains a Kafir, unable to forget his wrongs, and 

KAFIRS WITH SUGAR-CANE. 

held in leash only through fear of the white man's 
death-dealiug weapons. Even now the Basutos are 
considering the advisabil ity of attacking the side that 
wil l  lose in  the campaign between the contending white 
men. Let the British be defeated a few more times, 
and even the loyalty of the Basuto chief, Lerothodi, 
will not be able to stem the tide. The only prevent­
ive of open hostility, even at this writing, is the parlia­
mentary forJIl of government of the Basutos. 

Basutoland, while nominally independent, is yet a 
British colony. It is governed by a High Commis­
sioner, who in turn is ruled by the governor of Cape 
Colony. The native chiefs adj udicate all disputes 
between natives, although an appeal can be taken to 
the Magistrate's Court, where cases between whites are 
tried. The revenues are derived fr'om the Cape Colony 
contribution, the post office, native hut tax and the 
sale of licenses. Wh ites are not wanted in Basutoland 
and everything possible is done to keep them out. 
The land belongs to the natives, and the unutili zed soil 
is allotted to householders for grazing purposes. The 
chief allots fields to each householder, who cannot sell 
the land, but whose descendants get it on his death. 
Several times a year the chiefs of the nation hold a na­

tional assem bly call­
ed the Pitso. Here 
any native can freely 
express his opinion 
w i t  h 0 u t fear. He 
can take refuge be­
hind his status as a 
member of the Ba­
suto parliament. 

In  this respect the 
Basutos are far in 
ad vance of the other 
tribes, most of which 
are ruled i n  despotic 
manner, by c h i e f s  
more renowned for 
their appetites for 
blood than for aught 
else. 

It must be borne 
in mind that th!> 
Kafir is very much 
unlike the American 
negro. There is no 
blood taint in the 
Zulu nor consump­
tion in the Mata­
bele. Endowed with 
a superabundance of THE GREAT DIAMOND MINE OF KIMBERLEY, LOOKING TOWARD THE " REEF " AND STAGING. 

As for the dre8s of 
the natives, in ci vil­
ized distl'ict�, that is 
regulated by local 
statutes_ Nowadays, 
all are forced to wear 
more or less civil ized 
clothing. F a s  h i  0 n 
does not, however, 
dictate as to what 
they shall weal', and 
so ludicrous results 
ensue. It is not un­
common to see a Da­
t ive dressed in a 
breech cloth, a red 
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Eton army jacket and a silk hat. Others prefer white 
duck trousers and a woman's bonnet. As for the woo 
men, they are content with whatever their lords and 
masters may allot to them. 

The accompanying reproductions of photographs 
represent the best type of the Kafirs. One peculiarity 
that will interest bachelors is that, as shown in the 
pictures, the married men have a band drawn around 
tbeir bair, wbile those still in single misery are with­
out tbis emblem. 

One word more ; tbe black question in South Africa 
will yet p l'ove a far 
more serious q ues· 
tion than the black 
q u e  s t i o n  in tbe 
S o u  t h .  And t h e  
white m a n In u s t 
shoulder the blame, 
it is his burden. 

I . ,  
T H E  D I A M O N D  

MINES OF KIM­
BERLEY. 

The a t  t a c k on 
Kimberley by the 
B o e r  f o r c e s  h a s  
caused considerable 
p u blic interest in the 
gn'at diamond mines 
which now produce 
a b o u t ninety·five 
per cent of the an· 
n ual output of the 
world. The story of 
these mines is  a most 
fascinating one, and 
is even more inter­
est ing than our own 
Cal i fornia gold fever 
of '49. 

I tien tifit �lUetitan. 
diamonds were discovered at Dutoit's Pan, a short 
distance from that place. The 'cro wds rushed to the 
new fields, or the " dry diggings " as they were cal led. 
The discovery of the stones was soon madt' at • •  New 
Rush, " or Kimberley, which shortly became the su­
preme center of the mining industry. 

'l'he original Kimberley mine had an area of 13 acres, 
and this was soon couvertI'd into all enOI'mous hole, 
w h ich has been extended until now it is about 1, 100 
feet deep. 'I'he diamonds come in what are known as 
. .  pipes, " which run down through the layers of shale, 
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men. The ropes ran at all angles, some of them being 
almost vel·tical, where they served the claims almost 
under the staging. Each wire rope was secured to a 
post which was driven in the claim. The b ucket ran 
on the wire rope. At first the buckets were made of 
ox hide, and when it was filled with the blue earth 
which contained the diamonds, it was hauled up by 
the stalwart Kafirs, so that each claim was to all in­
ten ts and purposes a separate mine. 'rhe soil proved 
to be remarkably valuable, a.nd the great open shaft 
was sunk rapidly. 'rhe claims were very largely sub-

divided, and even a 
small section of one 
proved to be of great 
value. 

In 1750, a mission­
ary marked a map of 
Africa at the point 
w h e r  e Kimberl!'y 
now is w i t  h t h e  
words " Here be dia­
monds ;" but it was 
not until  the :year 

THE DIAMOND MINE AT KIMBERLEY, SHOWING INDIVIDUAL CLAIMS, TWENTY YEARS AGO. 

'1'he m iners were 
greatly  hindered in 
their work by water 
w h ich i n vaded the 
diamond field. '1'he 
reef had to be con­
stantly pared to pre­
vent it from slid ing 
into the mine proper. 
Sorne of the dia­
m 0 n d s w e r e ,  of 
course, picked out 
during the digging, 
but a large part ot 
the work was done 
at the surface. At 
firs t  the d ry process 
was employed, l mt 
finally wash ing ma­
chines w e  r e i ntro­
duced which enabled 
them to work aban­
doned piles and tai l ­
ings. T h e  Kafirs 
were, of course, COll­
stantly watched to 
prevent them secret­
ing any d iamonds, 
and they were kept 
in what was termed 
a " colllponnd " for 
three, six, n ine or 

1867 that this source of wealth was discovered, and the 
great elevated desert of Colesberg Kopje, j ust outside 
the western border of the Ol'ange Free State, began to 
teem with life. The wilderness had been given over to 
t.he Griquas, a tribe or nation of mixed D utch and 
Kafil' origin, In 1867, John Q'Reilly obtained of a 
D utch farmer, named Van Niekirk, a stone which the 
latter had bought of a little Griqua boy. O'Reilly 
sold the stone and divided the $2,500 with Van Nie­
kirk, who bought another one from a l it,tle Hottentot 
boy, and it was sold in Cape Town for $50,000. This 
was the famous " Star of South Africa," weighing 83� 
carats. Prospectors began to flock to tbe region, and 
in  1869 Kimberley was formally founded. The ' terri· 
tory was ceded to tbe Britisb autbori ties and became 
" Griq uala,nd West," a territory of Cape Colony, com­
prising 15, 197 square miles, and a total population of 
83,375. Kimberley itself had, in 1891, a population of 
28, 718. The rush to the diamond fields was usually 
made by means of ox-trains, and the prospectors suf­
fered many pri vations, wbich were more than compen­
sated for by the rich harvest. The pioneer miners 
simply dug and sifted, each man for himself, or for self 
and partner. The methods employed were the crud­
est imaginable, rough cradles being used. The results 
were phenomenal, and sOllie men became rich i n  an 
l Iour. The first diamonds were discovered along the 
Vllal River, some 20 m i les fl"Om Kimberlev, but in 1871 

which are strat ified. Twel l ty  years ago the mine pre­
sented a l lIost remarkable  appearance, and we have 
been fortunate enough to se,cure photographs taken 
about this time, which was before the days of con­
solidation, and the mine was all d ivided up  into small 
claims. The edge of the rock which surrounded the 
mine was termed the " reef, " and from it could be ob­
tained an excellent view of the mine itself, which 
seemed at first to be a col lection of houses of cliff 
d wel lers. It was perhaps 1 , 000 feet across, and the 
whole surface was covered by hund reds of wire ropes 
which ran up to staging at the top, which consisted of 
a framework carrying three sets of ' sheaves su perim­
posed. It should be said that each of the newcomers 
to the mine staked out a clai m 31 feet square. It was 
staked out by a surveyor, and when this was done the 
owners could dig out all  that section of the earth as 
far as they could go. There was a s lllall tax of $2.50 
a month on each claim. Some of these claims proved 
to be m uch better than others, and some were worked 
much more rapid ly  than others, the result  being that 
no two adjacent clai ms seemed to be of the same al­
titude, and it made a most picturesque appearance ; 
b u t  t he accidents from fal ling earth were of great fre­
quency and were very serious. Each claim was con­
nected with the staging by a wire rope which ran over 
w heels about four feet in  diameter, the wheels being 
turned with the aiil of cranks b y  four careful  work-

MAKING A ZULU TOILET. 

twelve months, de­
pending upon the agreement which they made. Dur­
ing this ti me they were virtual ly  prisoners. They were 
not allowed to leave the stockade. 

In time, methods began to change in the mines, and 
small capitalists were crowded from the field. The 
expense of l'aising the ea rth constantly i ncreased, the 
depth necessitating the use of horse whims i nstead of 
the old method of using Kafir labor. The reef was 
constantly crumbling, and the expense of working 
caused by the influx of water forced many owners of 
claims to sell out to larger miners. The res u l t  was 
that in time the methods of diamond m ining became 
entirely changed ; and while the operation was more 
rapid and thorough and was less expensive, it could  be 

GROUP OF UNMARRIED ZULUS. 



conducted only on a very large scale. The mines to­
day are noth ing l ike as pictu resque as they were when 
the photographs we show were taken, as i t  was found 
that open m i n ing, t.hat is ,  cu.tting ground away in  
great b its  l ike stone quarries, was impracticable 0 11  a 
large scale, so that at the  present time deep covered 
shafts and gal leries have been substituted. With all 
the resources of modern d iamond-mining machinery, 
the final  work of picking out diamonds from a mass of 
pebbles cal l s  for skil l ,  responsi ble, and, of course, pro­
portionately high l y  paid labor_ Ever since the mines 
were first opened, great attention was paid to the na­
tive diamond thief and to the white man whose busi­
ness it  was to buy stolen diamonds from the native 
workmen. The latter were known as the " I. D. B.s ," 
i l l icit diamond buyers. To prevent the natives from 
yielding to thei r blandishments, the latter are kept i n  
t h e  compounds, or stockades, and even high wire net­
tings crown the fence to prevent them from throwing 
over packages containing diamonds_ The laws are so 
strict that if a person should find a diamond on the 
street , he would at once have to take it  to the police to 
be registered before he could legally  have any claim 
to its possession.  When the individual claims were 
being worked , some miners would dig into their neigh­
bors' claims in such a way that the blue ground which 
was so m uch desired would t umble into their own work­
ings. Th is was one of the evils which was natural ly in­
cidental to the existence of 3, 143 separate claims within 
an area of 1� square mi les. Now matters are entirely 
changed. Great companies, l ike  the De Beers, have 
consolidated, with a capital of $18, 500,000. Of course, 
the possession of the mines by one or two corporations 
has given them an enormous power over the diamond 
market,  and now it  is said that there al'e many mil lions 
of dollars' worth of diamonds lying i n  the vaults at 
Kimberley, which are 'not i ntended to be put on the 
market until the conditions are ripe to obtain the 
highest possible price. It  is  needless to say that the 
mines pay handsome dividends, and there have been 
many enormous fortu nes made in them . 

. . . .  -

The Trans-Siberian Railway. 

A Russian newspaper has recently published some 
interesting  particulars regarding the Trans-Siberian 
Rai l road, which onr cOlll lllercial agent at Vladivostock, 
Mr. R. '1'. Greener, . has supplemented by some facts of 
his own.  In the haste of construction and the anxiety 
to get evel'ything cheap, a special k in e] of l ight rails 
weighing 12 pounds to the foot was used on both the 
Siberian and Trans-Baikal l ines. Wooden bridges 
were built whel'ever possible, and the cr080ings were 
made fal' apart. Under such conditions quick travel­
ing on the road WIl l be almost an i mpossibi l ity, and .it 
is doubtful if more t han 20 mi les an hour can be made. 
Only one passenger and two freight trains  a day are 
run.  To add to the danger, they put on the l ine a very 
heavy engine. The light weight of the rai l s  and the  
steep grad ients combine  tG make travel i n g  very risky. 
On steep incl ines t h e  l r. l in  drawn by the  powerful  
locomotive a lready referred to runs 33  mi les an hour, 
w h ich has seriously inj u red the rails, and eleven carS 
were destroyed at one station. The engineers have 
come to the  con clusion that a great deal of the road 
m ust be reconstructed. On the Trans-Baikal l i ne  
there wi l l  have to be spent no less than  $7, 725, 000, a l ­
IlIOst 50  per  cent of the entire cost of the  l ine ; on the  
whole  Siberian rai l road, there wi l l  have to be speut  
not  less than  $62, 750, 000. The l ight-weight rai l s  llI ust 
be thrown aside, the wooden bridges replaced, and 
the number of stations increased. In p laces the en­
gineers laid out the l ine on  marshy  ground instead of  
on the h igh lands where the ground is so l id and firlJl, 
and in the near future it  will have to be relaid .  I n  
some districts t h e  mistake was cOlllm itted in  t h e  choice 
of the d i rection of the l ine. Tomsk, the capital of west­
ern S iberia, was left 53 miles on the side and connected 
with the railroad by a bad road. In order to foster 
home trade, the rai l s  and other suppl ies were ordered 
princi pal ly  from Russian iron works in the Ural dis­
trict, and they cost twice as l JI uch as i f  they had been 
obtained abroad. A considerable quant ity of ma­
terial was prepared III advance, and it became rotted 
before it could  be used. The general cost of the great 
Siberian rai lroad is esti mated at $180, 250, 000, i nclud­
ing $60, 770,000 for the construction of the Amur  l ine, 
which project has bei'n changed by the build ing of 
the Manchurian l ine.  The last will cost $51. 500,000. 

It will be constructed by a joint  stock company, but 
most of the shares are i n  the government's hands.  The 
cost of a mi le of railroad varies from $18,025 to $25. 750 
,� mile, depending on the location. When the Man­
ch urian line is completed, the distance from St. Peters­
bur/.! to Port Arthu r  wi l l  be 5,819 m iles, from Ber­
l i n  6,331 miles, and from Paris 7,060 miles. 

As soon as the road is finished, it will be the shurt­
est route between Europe and the Far East. One will 
be able to go from Paris to Yokohama i n  seventeen 
days. At present it  requires twenty-five days going  
by  way of Canada. The  fare from London or  Paris 
to the ports of the Far East is about $367 first-class ; 
while in Russia, thanks to the lowered passenger tariff 

J t itutifit �lUtritau. 
on great distances, one will be able to travel from the 
German frontier to Port Arthur or Vladivostock for 
$57 first-class, or a special train for $86. The cost of 
travel ing from the west to the furthest point in  the east 
will not be more than $175. O wing to the enormous 
distances, everything is being done to make the trip 
comfortable. Special Si berian trains will leave Paris 
weekly. There will be l ibrary, dining, bath and gym­
nasium cars, and traveling with such comforts would 
not be much more tedious and disagreeable than a 
long voyage by 8ea, except that a lack of exercise 
would undou btedly be felt. The cost of transporting  
freight wi l l  hard ly show as  much decrease. In 1897, 
the cost of transporting freight from Shanghai to Lon­
don, by water, was $9 per ton, and in February, 1898, 
it had dropped to $5. 60. The Siberian road will not be 
able to compete at all with these prices; and wh ile 
the freight-canoying trade between China and Western 
Europe will probably not amount to a great deal, the 
trade which the railroad wil l  develop between China 
and Russia will  be very considerable. The Si berian 
line will be of great importance as a means of quick 
and cheap passenger and mail  communication bstween 
the different points in the two continents, which is 
alone sufficient to make it play a great r61e in interna­
tional affairs. 

. . .  , .  

CURIOUS MISHAP TO A BILLIARD BALL. 
The mutilated bi l l iard ball shown in the i llustration 

was brought to this office by a friend who thought the 
subject would be of public i nterest. At first sight one 
would naturally suppose that the perforated bal l and 
snugly titting plug were the work of some deft Hle­
chan ie, for despite its taper and irregular section , the  
one fits  the other so  closely that it is ditlicult to  detect 

SECTION OF DISINTEGRATED MAMMOTH TUSK, 
SHOWING NATURAL LINE OF SEPARATION . 

CURIOUS MISHAP TO A BILLIARD BALL. 

the jo int. As a matter of fact, howel'er, the " tr ick " 
was done, i n volunta r i ly, d ul'i n g  a game of b i l l iards, 
when this particu lar  bal l was struck h eavi l y  by another 
ball on the figure 13, with the resu l t  that the heart of 
the ivory was driven cleanly out, as shown in the i l lus­
tration. 

If a cross · section be taken of an ivory tusk, the cen­
ter will  contain a spot (the remains of the pulp) of 
darker color than the rest, and concentric with this wil l  
be noticed n umerous circular contour l ines, which are 
due to min ute curved spaces, known as .. interglobular 
spaces. " In these spaces there is less of l ime salts and 
more of organic matter than in  the rest of the ivory. 
Hence, the ivory in these r ings is less dense, and more 
likely to decay, · and fossi l  tusks and the tusks of mam­
moths are frequently found to have separated into a 
central solid cone, with several superposed hollow cones 
e mbracing it, as shown in  our engraving. 

This bil liard ball had evidently been turned from the 
heart of the ivory, the axis of the tusk coinciding 
closely with the axis of the ball. The sharp blow m ust 
have been delivered fairly in a line with the axis of the 
h eart, and the piece w hich was driven out gave way at 
the c ircu lar l ine of cleavage, marking the presence of the 
. .  interglobular spaces " above referred to. 

.. . . . .  

Tile Pollok Metnorlal Prize. 

In response to the request of many of our readers, 
we publish in the current issue of the SUPPLEMENT 
the official regulat ions regarding the competition for 
the Anthony Pollok $20,000 prize for life-saving devices, 
and those of our readers who are considering the ad­
Visability of exhibiting devices of this kind are referred · 
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to this issue for full official information. Detailed 
plans and specifications should be sent to John H.  
McGibbons, Director of Exploitation of the Paris Ex­
position Commission, Eq u i table Building, 120 Broad­
w ay, New York, and the exhibits should be marked . 
" Pollok Memorial Prize. " Small models may also be 
sent there. 

. . . ' . 

As Others See Us. 

At the close of the year, when many subscription!'. to 
the SCIENTIFIC AMERICAN expire, the publishers often 
receive, together with the renewals, letters comment­
ing u pon the work of the editor during the past year. 
The publishers believe that it is only fair that readers 
should know somethi ng of the encouragement re­
ceived. entirely unsolicited, by the editor concerning 
his work. It is, therefore, with all due modesty, but 
with a feel ing of j ustifiable pride, t hat the fol J.owing 
extracts from letters recently recei ved should be 
q uoted : 

An ad miral in the United t::ltates navy says : 
.. 'rhe SCIIt;NTIFIC AMERICAN is second to none in 

this  country, either i n  the scientific ability of its staff, 
or in its patriotic utterances." 

A clergyman writes : 
• .  I find that the SCIENTIFIC AMERICAN is helpful in 

m y  ministerial work; It  keeps me in touch with the 
scien tific world, thus  h aving before me an object 
lesson of the wonderful works of God. ' "  

A physician writes : 
" I have been a constant reader for over thirty years 

and t h ink  the SCIENTIFIC AMERICAN is as useful to 
the practising physician as a medical journal. " 

Some members of Con�ress write : 
" It is a great papel' and one replete with interesting 

information. " 
" There is no paper I read with such profound inter­

est as the SCIENTIFIC AMERICAN."  
" It i s  the most  valuable u p-to-date scientific publi­

cation of its kind published. Its articles are always 
fresh and reliable, and written in such a popular style 
as to l;Je easily comprehended by even the layman in 
scientific matters. " 

" I  regard the SCIENTIFIC AMERICAN as decidedly 
the best scientific paper published in America." 

" No paper which comes to my hands contains more 
information of a kind that is of practical use to legis­
lators ."  

"I  h ave been a constant reader of the SCIENTIFIC 
AMERICAN for many years, and find that it keeps pace 
with the growth of the  country and the development 
of knowledge and ideas ."  

Several Senators write : 
" It has no equal i n  the journalistic world ." 
The fol lowing comments have recent ly  been received 

from some of our old f riends : 
. .  I have subscribed for your paper for over forty­

eight years and have not missed a copy, and would not 
be wi thout i t . "  

" Please tind renewal of subscription to the  SCIEN­
TIFIC A:r.IERICAN fOI' W. A. P. , Rutland, Vt. , who has 
been a su uscri ber for over forty years. Is he the old­
est subscriuer ? 

" I  have nearly complete volu llles of the SCIENTIFIC 
A:r.IERICAN for some thirty-five years and consider m y­
self a l ife member." 

.• Please renew my subscription to the SCIENTIFIC 
A:r.IERICAN. I cannot afford to be without  it, as it has 
become a part of lily l ife. A perfect l ibrary, up  to date 
every week." 

. • I have taken the SCIENTIFIC AMERICAN for the 
last twenty-five years and have e " ery paper up to last 
Saturday. I would  not th ink I could do without it. 
I th ink it  is the best paper publ ished in the world." 

" For more than twenty-five years I have taken your 
i nteresting and valuable paper and probably shal l 
cont inue as long as I l i ve, and J wish that every young 
man cou ld  be a constant reader of it." 

. .  Your paper is a grand instructor for any young 
man, and I would not be in want of it  and the SUPPLE­
MENT for $20 per year, as everythiBg in the papers i s  
good , moral and instructive." 

. ,  After being a reader of the SCIENTIFIC AMERICAN 
for about thirty-six years, and hav ing neal' forty-five 
volumes, which I consider is a valuable encycloped ia 
for mechanics, I would be at a loss to place a value 
upon them. My boy will subscribe for 1900, and I will 
close my subscription for the paper, hoping that he 
wi l l  be a reader as long, or longel', than I have been, 
and receive as much benefit as others have. I take 
this opportunity to thank you for what knowledge I 
have received from reading them, and i n  ceasing to be 
a su bscriber to say if  I had the ear of al l young me­
chanics I would urge.them to read your paper first of 
all others. " 

The late Vice President Hobart wrote some ti llle 
ago : " I  shall derive m uch profit from the paper. " 

The United States Commissioner of Education 
writes : " The SCIENTIFIC A MERICAN is a newspaper 
that I have always taken a delight in ever since I first 
began to read it as a boy on a farm in  Connecticut. I 
never let a week's issue of it go by without examining 
it  and finding' things of interest in it." 



JANUARY 27, 1 900. 
Recent Ballo o n  A scensions Near Paris. 

MM. Gm;tave Hermite and Maurice Farman have 
�resented to the Acad61llie des Sciences an account of 
a successful and im pol·tan t  balloon ascension carried 
out by them on the 16th of Septembel· last. The ascen­
sion is described by the aeronauts as follows : 

.. The start was made from the gasworks, near Paris, 
at 6 :25 in the evening, and a maxilllu lll height of 4, 700 
meters was attained, as indicated by our registering 
barometer of the Richard type, w h ich worked per­
fectly, and was cal ibrated before and after the ascen­
sion by the Meteorological Bureau of Paris. After 
passing over the south of France, t.he descent was 
llIade on the borders of the Mediterranean, near the 
Gulf of Fos, after having remained fifteen hours i n  the 
air.  The horizontal distance covered was about 655 
kilometers. Our instruments included a registering 
barometer, thermometer, and hygrometer combined, 
also a second registering barometer, besides compasses, 
photographic apparatus, electric lamps, etc. A part 
of the ballast was made up of printed indication-sheets, 
which were c lassed and n u m bered. These we sowed 
along the route during the voyage at stated intervals. 
Of these sheet.s, l Uany were sent back by post by the 
persons w ho found them, and thus we are able to re­
construct not only our route, but also the variations in 
horizontal splc'ed . We left in a rather strong northeast 
wind, mak ing 60 kilometers during the first hour. The 
direction, sou theast, was not varied' d u ring the nigh t, 
but  the speed d iminished gradual ly unt i l  lllorning, it 
being then 16 kilometers per hour. We were con­
stantly surrounded by enormous clouds, but  did not 
receive rain. We saw the earth at ti llles through the 
rare openings in the clouds, and the l1Ioon permitted 
us to observe several optical phenomena, such as a 
lunar rainbow entirely colorless, which appeared for a 
few instants on our left and a l ittle below us about 
8 o'clock in the evening. Anotl.er phenomenon ob­
served was that of  the shadow of t he balloon, pro­
jected upon the clouds and surrounded by a kind of 
haJo, also colorless. 

" The h u m id ity, contrary to the general law, in­
creased with t h e  altitude and attained an approximative 
saturation at 2, 800 meters, this height being reached a 
little before daybreak. The ther-
mometer showed _5° C. At this­
time we were going directly south ,  
and our speed, s low at  first, be­
came greater upon encouu tering a 
new air current, which a few h un­
dred k i lometer3 further south be­
came a violent wind.  I t  is  at this 
point  that we perce i ved a t rum pet­
shaped cloud,  which enveloped us 
w i th a circu l ar Illotion, and the 
equ i l ibriu m  of the bal loon was 
g-reatly COlll prolu ised. We sup­
posed that the  circu lar motion was 
c:ttl sed by the encounter of two 
C l l ITents of air. H aving descended 
at 5 1 1 .  52111 .  in t h e  Illorn i u g  to 900 
l I I etel'S, we I'ecogn ized the country 
uf DOlu oes, 45 k i lOl11eters to t he 
I lo rt h  of Lyons, and there we re 
cei ved a few drops of rain. The 
bal loon then cOIll I11enced to mou nt  
to ward the region of high altitude, 
II Il lI we pa.ssed above the clouds 
and saw the lual'velous spectacle of 
an u n d ulating sea of clouds, fro lll 
wh ich  emerged ,  at a great d btance, 
t he principal sU IU'm its of the  Alps. 
Mont B lanc thus served us as a 
guide for a Ic.og time. At 4, 100 
meters we traversed a kind of ice-
clouo. com posed of ll I icroscopic crystals, w h ich de­
posi ted themselves upon us with a peculiar crackling 
sound. Here the  thermometer showed _7° and the 
hygrometer 40. Below us w-as a light rain .  We saw 
a lso a rare phenomenon, t,hat of the sun's image re­
flected from the  clouds, which thus acted as .a mirror. 

.. Following the left bank of the Rhone. the clouds 
dispersed by degrees, being swept by the Mistral wind 
and carried back 'upon the mountains. Below us 
opened a transparent gulf, at the bottom of which we 
saw pass, at l ightning  speed, the towns of Valence, 
Montelilllar, Orange, etc. At 9h. 12m. ,  being then 
above Avignon, we came in  sight of the Mediterranean. 
(Barometric altitude, 4, 700 meters ; thermometer, _ _  10° ; 
hygrometer, 26. )  We allowed the balloon to descend, 
and felt  a strong wind.  At 1 , 500 meters the wind 
whistled violently, and at 9 :33 we took earth in the 
great plain of the Crau, after some terrible shocks. 
We had made 130 kilometers per hour since leaving 
Avignon, and near the earth the speed was undoubt­
edly much greater. The successfu l  landing under such 
perilous circumstances was due i n  great measure to the 
accessories w hich were special ly constructed for the 
purpose. The diagrams which we obtained with our 
registering instruments are very clear and show a de­
cr8ase of temperature of 1 °  for every 185 meters. The 
working of the hygrometer was normal during the day. 
We also took some photographs in the h igh regions." 

J ,ieutifi, �meri,au. 
MILITARY MOTOR CARRIAGE. 

We have been favored by Major R. P. Davidson, of  
the Northwestern Military Academy, of Highland Park, 
Ill . ,  with a photograph of the mi litary motor carriage, 
designed by him. It was built by the Peoria Rubber 
and Motol' Vehicle Company, of Peoria, Ill., on the 
Duryea plan. 'file guu caniage is driven by gasoliue . 
It weighs, with gun and ful l equipment, 1, 100 pounds. 
The wheels are 36 i nches in  diallleter and are prov ided 

with wooden spokes and pneumatic tires . The fuel 
tank is in . Jront and furnishes gasoline to the 6-horse 
powel' Duryea three-cy l inder engine, which has a fly­
wheel 16 inches in diameter. ,There is a single feed· 
pipe and an exhaust pipe, and a s i ngle set of cam 
shaft gears w h ich operates a l l  the valves and igni­
ters. The location of the various parts wil l  be seen 
by reference to o u r  diagram. The  carriage has a 
windlass attachment, and by fastening a rope to it 
and anchoring the end of the rope, the carriage can 
p u l l  itself out of h oles or up steep grades. The 
tank holds enough gasoline for a run of 200 mi les, 
and it seats four persons with tents, blankets, equip· 
ment, extra supplies, rations for � week or tell  days, 
and 4,000 rounds of ammunition for the 7-1lI 1ll . Colt 
automat ic rapid-fire gun which fires 480 shots a minute. 
The gun has a range of 180 degrees and the firing range 
of th e  gun is over 2,000 yards. A detachable bu l le t ­
proof sh ield protects the operator, and the tank and 

PLAN OF GASOLINE GUN-CARRIAGE . 

MA10R DAVIDSON 'S MOTOR MACHINE-GUN CARRIAGE . 

machinery are also made bul let proof. It is Major Da­
vidson's intention to asc:ertain what the carriage can 
do on good roads, rough roads and over plowed fie lds. 
It will be taken t.o Washington in the spring and ex­
h ib ited at the Ordnance Bureau. Major Davidson has 
given the matter five years of thuught. 

• • • • • 
Production of Alcohol frOID Plants. 

A number of interest i n g  experi ll1ent� have been 
recently made by M. V. Kuess as to the  prod uctiorJ of 
alcohol from plants. He finds that certain plants may 
be used to prod uce alcohol in  profitable quantities and 
may thus afford an important source of supply. The 
plants best adapted fOI' the purpose are the sci l la 
(squ i l l), the asphodel, and the alfa. The former is well 
known as a medicinal plant ; i t  is interesting to ob­
serve,. however, that the alcohol obtained from it  does 
not contain any traces of the active principle whICh 
gives to the plant its  medicinal p l'Operties. It is esti­
mated that by  proper treatment at least 25 pel' cent of 
alcohol may be obtained from this plant. The aspho­
del furnishes equally 25 pel' cent of its weight of alco­
hol ,  which possesses all the properties of the alcohol 
obtained from spirits, and besides a residue is left 
w h ich does not contain injurious matter and may be 
used as food for animals. The alfa is a plant which is 
very abundant in the south of France and in the north 
of Africa, and from this source wa.y be obta.ined not 
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only alcohol, but also a fi brous lllatter which lDay be 
utilized for the  production of paper paste 0 1' textile 
fibers. The experilllenter finds that 100 kilogram IDes 
of the plant will give 14 ·li ters of alcohol and 60 kilo­
gram IDes of paper paste, or, by another treatment, 
10 ki lograll1mes of texti le fi uel·s. 'l'he production of 
paper pa:;,te frOID this p lant, has been carried on for 
some time, and it has been known also that the plant  
gives fibers loug enough for the  p roduction of  tissues, 
b u t  M. Kuess seems to have been the first to make 
known its value as a source of alcohol,  w h i le at the 
same t ime the prod uction of the paper paste is not 
interfered with.  H e  considers that it is the gum and 
the cel lulose of the plant which furnish the alcohol by 
thei l' fermentation. To separate these sub�tances from 
the fibers, the plant is crushed in a mil l  and acid ulated 
water added ; the wixture is heated in a b o i l er, and 
during the operation the mass i s  traversed by an elec­
tric current. By this means the gum, cel l u lose, and 
coloring matter enter into solution ; this is fi l tered and 
transferred to the fermenting vats. At the end of 
three d'Il.Ys the fel' lnented l iquid i s  d isti l led aud an 
alcohol of 45 pel' cent strength .i s obtai ned ; this has at 
first a disagreeable odor, but the experi menter, by 
designing a special d isti l l i n g  apparatus, has succeeded 
in rectifying it  to a point where no odor 01' taste is 
appreciable. The residue of the filtration i s  trans­
formed into paper paste. If i t  is wished to obtai n tex­
tile fibers, the plant is at first pressed between rollers, 
in place of grinding it, and is  afterward treated 
by electrol ysis in sea water. The alcohol obtained 
frolll the three plants above mentioned has the great 
advantage of containing neither acid nor ether, and 
may thus be d i rect ly elllployed in  the d ifferent indus-
tries. 

• • • • • 

'rile Psychology of Fislaes. 

N lllllerous facts witness in a vague way to the ab i l i ty 
of fishes to profit by experience and fit their  behav i or 
to s ituations u nprovided for by their in n ate n e n' o u s  
equiPlllent. Al l the phenomena 

'
sh

-
own by fishe� as 

the result  of talll ing are, of course, of this sort ,  b u t  
such facts have not been exact e nough, say s Mr. Ed­
wal'd Thol'lldike in T he American Natural ist, to 

make clear mental or n ervous pro­
cesses i n volved in such behavior, 
or s imple enough to be avai lable as 
dellJOlJ strat ions  of sucq proce�ses. 
Through the kindness of the offi­
cials of the  Un ited States Fish 
COLlI mission at Wood's Holl, he was 
able to  test the efficiency of some 
s i m ple expel' imeuts d i rected toward 
th is  end. 

'I'he  COUl l I JOn fuudulus  was chosen 
and the fish was kept in an aqua­
riU Ill .  The  space at one end was 
shatled tl'OllI the sun . by a cover, 
and all  food was dropped in at th i s  
end. Along each side of the aqua­
riulll were fastened pai rs of cleats. 
al lowing t he experimenter to p u t  
across i t  partitions o f  wood, gl",'� 
or wire screen ing. 'I'hese par l : ­
tions were 'made each with Il l l  
opening a t  some part, a n d  then t h e  
experiments were begun. When 
t he fish was caused to leave a sbady 
corner and swim u p  the sunny end 
by putting the sl ide  without  a l lY  
opening  in  beh ind h i m ,  and movi ng  
it gen t l y  up toward the  forward 
end, the opport u n i ty w as g i ven for 
observi ng  the animal's behavior 
to good purpose. 

This  fish disl i kes the  s u n l ight, and tried to go back 
to the shaded portion. He s wam aga in� t  t h e  screen, 
bumping against it  here and there along the bOtl.Olll ; 
occasionally he stopped and remained sti l l  for a w h i le. 
Sometimes he would rise up toward the top of the 
water, especial ly while sw i lllming lip and down the 
length of the screen. The screen used in t he first ex­
periment was cut away sl ightly at the uppel' cornel' so 
as to leave an opening, so that the slide somewhat re­
sembled a letter with a postage stam p on i t, the post­
age stamp representing the  aperture. After the fish 
had been experimen ted u pon s ix  0 1' e ight t i lll es a day, 
it was found it swam agai nst the screen less and less. 
He swam up and down it fe wer and fewer t i mes unti l  
final ly his only act  was to go to the r ight haud side, 
rise up and swim out, The fi�h had clearly  profited by 
his experience and modified his conduct to suit his s i tu ­
ation, for which his i n n ate  nervous equipment d i d  nor  
defin itely provide. H e  had, in  cOlll mon language, 
learned to get out. 

James Hamblet. 

James Hamblet d ied on Jan uary 2. ag-ed seventy-five 
years. He was one of the pioneer electrical Inan n fac­
tnrers, and i n  1978 he organizerl the time service for the 
Western Union Telegraph Company. He introduced a 
large n umber of improvements into the electrical dis­
tribution of tima, 



60 J t itutiftt  �mtritau. 
The Rapid Decline oC Geyser Activity I n  

Yellowstone Park . *  

B Y  PROF. E. H.  BARBOUR. O F  T H E  UNIVERSITY O F  NEBRASKA. 

We would avoid posing- as alarmists respecting the 
decline of geyser activity in the Yellowstone National 
Park, but nevertheless, if the present apparent rate of 
decline continues, it seeIj1s l ikely that within a decade 
many of the scenes which attract us most will have 
disappeared. The naturalist should visit this spot at 
once. It was my privilege to visit the National Park 
on August 5, 1895, and again August 5, 1899, and cer­
tainly the evidence of change during these short years 
seems startling. To the geologist the change is serious 
and impressive. It may be said in  a general way that 
there is an apparent decl ine of geyser phenomena 
evel'ywhere throughout the Park. 

Or such is the ilIlpression of myself and others, if im­

pressions are reliable.  Furthermore, it is the impres­
sion of frequenters of the Park, especially those who 
visit it  ann ua l ly, that the decl ine  of geyser phenomena 
there i s  greltier than is real ized by the people at large. 
So m uch for a general statement. 

roadside. The steam jet is now divided and the volume 
of steam and its roar and display of energy greatly 
diminished. The Fountain Geyser, which was such a 
favorit,e that the Fountain Hotel was located at that 
spot, is now wholly extinct, and tourists are complain­
ing because they must waste time stopping at this 
hotel. The Fountain has been replaced by a new but 
vel'y inferior substitute named the Dewey Geyser. 
Tourists do not care to wait to see it in eruption. The 
giant paint pots are now so contracted in size that one 
can walk over what was a short time ago boi l ing mud.  
The red half is extinct ; the white half  active, though 
reduced i n  area. In the Upper Basin there is evidence 
on  all  sides of activity, but with many changes since 
1895. Then the Splendid Geyser was attracting at­
tention. Now it is sileut and considered extinct. It is 
replaced by the Daisy Geyser, an interesting but 
vastly inferior substitute. The Cascade Geyser, an­
other favorite because of the frequency of its eruptions 
(about every 15 minutes), has dropped to an eruption 
interval of once every 24 hours. 

and some 25 or 30 feet deep. Below, the mud is in a 
state of constant and active ebullition. Possibly this 
case may be construed as a case of increasing activity ; 
however, on the whole it is only too obvious that there 
is a serious decl ine, as one can see by observatlOD , and 
can learn by cOllsulation with the drivers, guides, 
tourists and officers at the barracks. It was the testi­
mony of al l  that the changes were much more rapid 
than is understood, and our closing admonitioD is, 
visit the N ational Park at once. 

The Current SuppleDlent. 

The current SUPPLEMENT, No. 1256, is of great in­
terest. " Mechanical Traction on Canals " is the title 
of an important article, and " To wing Canal Boats by 
Electricity " describes a curious trol ley system in 
which the motor runs on rai ls along the tow-path and 
receives its current from a trol ley. " The New Smoke· 
less-Po wder Guns of the United States N avy " gives 
important tables. " Homemade Windmi l ls of Nebras­
ka " is concluded, and the Holland mil l ,  the stationary 
turbi nes, vaneless t urbines and mock turbines are de­
scribed. It  is accompanied by thirteen in teresting en· 
gravings bhowing in detail the construction of these 
important windmills. " Competition for the Best Life· 
Saving Device in Cases of Disaster at Sea " gives the offi­
cial rt>gu lations wh ich have been adopted in regard to 
the Anthony Pollok Memorial Prize. " The Pan-Ameri­
can Exposition of 1901 " is  accompanied by four large 
i l lustrations, and there is also an article on the build­
iugs. The Exposi tion is going to be an important one, 
and w i l l  doubtless be visited by hundreds of thousands 
from all over the country. 

To be more specific, without entering into many de­
tails, it may be stated that around the  splendid ter­
races at the Mamllloth Hot Springs, bui ldi ngs now 
stand where there was steaming water in  1885. Spots 
wh ich we photographed in  1895, standing shoe soles in 
water, are now either d t·y or nea.rly so. Mjn erva '1'er· 
race, which was boiling and wh ich presented a fine 
array of geyserite in 1895, is fal l ing into decay. Large 
blocks of the " formation " are fal l ing from the rims 
and sides of the basins. To the eye the amount of 
water w hich flows over Pulpit Terrace and J upiter 
Terrace is noticeably less. 

T.he Grand Geyser, which used to erupt once a day, 
has been active but three or four  times the past sea­
son , according to all  accounts. The Beehi ve Geyser, 
active in 1895, is supposed to be whol ly extinct. Old 
Faithful seelllS as fine as ever, but the interval of erup­
tion is now about 75 or 80 minutes instead of once an 
hour. If it is possible to j udge fairly of such matters, 
there seems to be increasing activi ty in the ebul l ition 
of the water in that greate�t of geysers, the Excel­
sior, which leads to a feeble hope that it may possibly 
be rej uvenated yet once again. In  this connect.ion 
may be mentioned the apparent increase in the acti v­
ity of the Mud Geyser, by the thumb. The m ud, 
w h ich in . 1895 was thick, and thrown up  i n  large 
masses but a fe w feet, is now t hinned and ejected as 
far as the road, a distance probably not far from 200 
feet·. At first thought it seems l ike inCl'eased act iv ity, 
yt>t it lUay possibly be accounted for on the ground 
that  the mud is i n  a condition making more acti ve 
ejectmeut poss ible. A great quant ity of lU ud has 
bt>en thro w n  out recen tly, as m uch as 8 to 10 feet thick, 
aud  the tru n k s  and boughs of the ne igh boring pines 
are loaded and weighed down wir, h  m ud. Trunks were 
noted where the coating of mud,  half  way up to top, 
exceeded 6 inches. The front half  of the crater i� now 
built up symmetrically with the other side,  making a 
very regular funnel-shaped crater about 100 feet across, 

We should say not one-half what it  WaS four years 
before. The lattice wod., constructed for the  pu rpose 
of spraying and incrusting curios, was changed to a 
I lt' W  spot where water was stil l  flowing. T h e  narrow 
goage, which may be called a fissure vent, though sti l l  
showing life, i s  extinct a s  compared with cund i tiol ls  
four years ago. Roaring Mountain is sti l l  steaming, 
though silent. In the Norris Geyser basin the most 
obvious change is in  the Black Growler, wh ich forlller ly 
emitted vol umes of steam from an oblique vent by the 

* A n  addres" delivered Angust 25 ,  1899, a t  t b e  Ohio State University, 
Columbus, 0., before the Geological Section of the American Association 
for the Advancement of i:lcience. Revised by the anthor especially for the 
SCIENTIFIC AMERICAN. 

RECENTLY PATENTED INVENTIONS. 

Bicycle-Appliance". 

DEVICE FOR MENDING PNEUMATIC TIRES.­
EDMOND ISBILLS, Bayonne, N. J. Tbe device comprises 
practically three parts : a guide-cnp, a fixing-needle, and a 
cementing-needle. The fixing-needle is employed for 
securing the gnide-cup in the tire ; and cemen t is introduc­
ed by means of the cementing-needle. When the device 
is withdrawn from the tire, the punctnre will be immedi. 
ately ruled with cement, the body of which will be left in 
the form of a cap or head adhering to tbe inner surface 
of the tire aronnd and over the puncture. 'l'be tire can 
be inftated immediately after the cement has been placed 
in position, the air drying the cement and forcing it into 
better contact with the tire. 

Agricultural Implements. 

CHURN.-JoHN J. JONES, Braman, Oklahoma Terri­
tory. The inventor supports the cream receptacle or 
body of the chnrn in a light frame hnng from a crank­
shaft, which, being rotated, imparts a reciprocatory and 
oscillatory movement to the body and thns qnickly sepa­
rates the butter from the other constituents of the 
cream. 

CULTIVATOR.-HENRY C. BOTHWELL, McArthnr, 
Ohio. This mannally.operated cnltivator comprises a 
frame carrying cultivating' devices, a draft-bar secured to 
the frame and having points for a draft, which points ex­
tend rearwardly of the front cultivating devices and at an 
oblique angle to the face of the frame. 'fhe resistauce 
to 'be overcome at the points of the teetb being greater 
than the gravity of the implement at these points, the 
Implement will have R tendency to rise at the rear and 
revolve forward on its front teeth. The operator over. 
comes this tendency to revolve by lightly bearing down­
ward on the handles, thus embedding the teeth the reqnir­
ed depth. As tbe implement is dra wn ahead, the teeth 
will regularly act upon the soil ; and the draft will be 
exceedingly light. 

E ng-ineering·-llnpro v e rn e nts. 

SLIDE.yALVE.-lLA N .  MOORE, Battle Creek, Micb . 
Often when a steam-pump is doing heavy work, the pis­
ton and valve travel are shorter than when tbe pnmp is 
doing light work. Hence less steam i s  admitted at a 
ti me when more steam is required But when the load is 
reduced, the stroke increases and more "team is admitted 
tban is necessary. To overcome tbis difficuliy and to 
admit a proper amonnt of steam, the inVl'mtor uses a 
slide-valve provided with extended wings for covering at 
all times the admission-ports to the cylinder. 'I'be wings 
are provided with ports designed to register with the ad­
mission-ports on either a short or a long stroke of the 
valve, the ports on one of the wings being of a different 
area fr�m those on tile other wing. 

WATER TUBE BOILER.- ToM FRENCH. Andover, 
Me. The boiler comprises spaced mlld-drllllls above 
which are spaced steam-drums, A set of transverse 
water-circulating pi pes lead from a mud· drum on one side 
to the steam drum on the opposite side. The pi pes of tbe 
sets alternate and are arranged close togetber at their 
point of crossing to form a solid roof for the fire-box. A 
very large heating-snrface is provided to insnre a quick 
generation of steam, especially as the circulation of the 

water from the mnd to the steam drums is comparatively 
quick ; and the heat from the fnel in the fire-box is 
caused to circnJate in the shell to give off its heat, before 
it finally passes to the smokestack. 

Mechanical DevIces. 

COFFEE OR MALT DRIER.-FRITZ E. R. OKRASSA, 
Antign�, Gnatemala. 'fhis drying-machine comprises a 
rotary drum provided with means for the admission and 
escape of the drying agent. Stirrers are held to rotate 
with the drnm and are provided with apertures for the 
introduction of the material. Slides or doors close the 
apertures. By the improved construction of .drying-com­
partments, and particularly by the specifiC arrangement uf 
the stirrers, the drying-compartments can be filled about 
four-fifths, thns securing an exceedingly thorough ntiliza­
tion of tbe available space. 

COT'l'ON.ELEVATOR. - GEORGE W. WILLIAMS, 
Waco, Tex. The cotton-elevat,)f is pnenmatically.oper­
ated and is composed of an air·airculating apparatus and 
a nnmber of  boxes each having an air-conduit and a cot­
ton.conduit. Tbe cotton-conduit communicates directly 
with the main portion of tbe box into which the cotton 
is discharged. The air·conduit has a lateral extension at 
each end, commnnicating with the hox directly adjacent 
to the cotton-conduit. The air drawn into the air-con­
duit passes from both ends of the cotton-conduit, thereby 
establishing cross-cnrrents to deliver the cotton into the 
body of the box. 

CORSET-FASTENER.-MARY O. Koss, Carlinville, 
Ill. The Ross Corset Fastener is made very thm, ,vith a 
smooth surface, and will not show through the dress, or 
catch upon or wear through the most delicate undergar­
ment. Wben the corset is once fastened it will not open 
in any position or nnder any strain, until the ear of the 
fastener is pressed for that purpose. The fastener is 
hence especially adapted to the needs of girls in schools 
and factories, and to the wants of all other women whose 
occnpations require freedom of the body, bnt who still 
desire the support of a corset. Being firmly fastened, 
the nnpleasant snapping which characterizes the old 
style of fasteners is entirely obviated. 

MAGAZINE PE:ifC IL.-GEORGE W. RICE and Gus· 
TAV ZERl<MANN, Brooklyn, New York city. Within a 
sui table casing is placed a magazine which may be 
adapted for boldmg any number of leads. The magazine 
may be turned to bring any one of the leads desired into 
registry with an opening near one side of the casing. 
The end of the casing is beveled toward this opening-, so 
tbat a larger blunt end of the casing is not brought near 
tbe point to interfere with the use of the pencil. 

Mi"ceJ laneo n s  I nve n tions. 

PUMP. - ALVA L. REYNOLDS. Santa Ana,  Cal. The 
ohject of the invention is to provide a well pu mp which 
acts on the vacnum principle and which after once being 
started w i l l  continue in operation with out further atten­
tion. The pump comprises a vacuum-cylinder having a 
valve-controlled inlet and outlet: A fioat is arranged in 
the cylinder and likewise an oil -pump operatively con­
nected with the lIoat. An oil-receiver in the cylinder 
contains ga�oline which can be ignited electrically, the 
successive explosions of which di.charge the air, creating 
a vacnnm and causing the water to rise. 
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COMBINATION s'rEP-LADDER. - WALTER L. 
SKELLEY, Cabool, Mo. The invention provides a com­
bination long and step ladder, the .ides of which when 
used as a long or extended ladder constitute each a trnss 
and the hinges central struts, rendering tbe extended 
ladder exceedingly stable. 'l'he platform and connected 
parts may be ntilized to lock and brace the sections when 
these sections are brought end to end to form a' con­
tinuons or long ladder. The ladder can be quickly con­
verted from one form to the other. 

H AT-FASTENER.-GEORGES SUHMITT, Manhattan, 
New York city. This fastener is a simple and efficient 
device comprising a pin of novel construction which is 
adapted to be engaged with the hair of the wearer. 
When the pin is forced in position, loops are pushed into 
the hair so that the hat cannot be blown off. 

BOX.-JOSEPH V. OTTEN, lola, Kans, The inventor's 
purpose has been to provide a cover with a simple 
means for attachment to and detachment from a box 
designed to hold carbonated beverages. The cover con­
sists of two sectious, the inner or adjacent ends of which 
are connected by sprinf:s. Lngs on the onter ends of the 
section engage perforations formed in npright portions of 
the box. When the sections of the cover are m horizon-
tal position, the springs will canse them to remain in 
this position, becanse the tendency of the springs is to 
force the inner ends of the cover sections downward . 

SHIRT.-SIMON ELBAUM, Wilkes-Barre, Penn. The 
shin or like garment i8 provided with a reinforce or 
yoke extended over the shonlders both back and front 
and also extended entirely around the sleeves for a por­
tion of their length. 

DEVICE FOR FAi:lTENING SHOES. - MICHAEL 
M. DOOLEY, Loogootee, Ind. The object of the inven. 
tion is to provide a means for fastening shoes or for 
nniting the front sections of tbe uppers withont using a 
lace or means liable to break. The sboes <;lin be secured 
upon the feet more qnickly than by the ordinary means 
and the front opening hetter protected. 

FILLING·CAN.-WILLIAM L. CLAYTON and NEW­
TON R. PERSIN GER, Central City, Neb. This device 
for filling lamps with oil from an oil-can or from a 
barrel comprises a serew·cap in which a delivery-pipe iii 
secured, projecting above and below the cap. A spont 
is monnted to tum on the outer end of the pipe. An 
extension-pipe slides on the inner end of the delivery­
pipe ; and a T-shaped air-pipe is secured in the cap 
alongside tbe delivery-pipe, with its horizontal member 
above the cap. An air-bulo or bellows is connected with 
one end of the horizontal member of the air-pipe; and 
a removable cap is provided for tbe other end. 

COMBINED ASH-BOX AND SHOVEL.-WILLIAM 
S. ANDERSON, Jasper, Tenn. 'l'bis combined ash-box 
and shovel consists of a box baving oue side hinged to 

COMPOSITION FOR CLEARING SUGAR. -EDWIN drop downward and adapted to act as a shovel. The L . McT YRE, Thomnsville, Ga. 'rhe composition for clari- side edges of this side bave integral, up-turned lIange •. fying brown or crude cane-sugar consists, of clay, chop- Pivoted links connect the box and "hovel and limit the 
ped corn-hnsks, and water. A spongy batter is formed outward swing of the shovel. 
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�::� the trongb. The batter can be very cheaply manufactured 

prises a. ftexible bag or body portion and diagonally-and applied without danger of the clay's intermingling 
d d '  t d . b h d . 

with the su ar in the trouah. arrange an PIV!) e sprmg- ars anc ore at tbetr
. 

ends g � to the angular corners of the bag, whereby the foldmg of 
CONVERTIBLE T{J�.-MRS .. �ELLIE . F. �URD�L' I the basket will cause the spring-hal'S to move radial ly to 

Manhattan, New York ctty. ThiS IS an mgemous m- a less distance froIU the center than they occupied wben 
venti on for converting a bath-tub into a laundry-tnb. distendiug the corners of the body portion or bag. 
Removable partitions are employed, provided with a SHIPPING CRATE FOR EGGS BO'l'TLES ETC ­pnet�matic packing which n?t ouly makes a tigh� con- RORERT I STEWART, Xenia, Obio.' The inve�tor p�o­neCti?n between the �'�rtJtlon and the t�b, but IS self- vides a cushioning .body of stiff paper or pasteboard , 8ustame� ou tbe part�t\O.n ,  so that no Wires or 8crewe having its folds so bent or lapped as to give nnusual are reqUired to hol� It m place. S�ould the lower elasticitv to protect the contents of the casing pack. stretch of the packmg b?come worn, It may be tnrned age, or 

·
box. No special means are required to hold upon the par�ition to brm� .the upper stretch across the folds down. 'rhe laps have an abutment or seat­the lower portlOn of th8 partitIOn. portion bearing to receive the edges of the fillers or di-

DEVICE FOR CONNECTING SHA FTS WITH vision seats forming the compartment. of the crate and 
OTHER PARTS.-FRANK E. HAWKSWORTH, Helena, thereby render the whole structure stable in character. 
Mont. The purpose of the present iuvention is to pro­
vide a device for attaching a cam or pnlley to a shaft, 
which device is so constructed that whcn the cam or 
pulley is driven in a proper direction it will  remain fast 
on the shaft, and when driven in a reverse direction mAy 
be quickly loosened from the shaft. The device Ellper­
sedes the pins commonly employed, which are so liable 
to fall out or be sheared off. 

MOTOR-CYCLE FRAME.-ToM FRENCH, Andover, 
Me. Reaches have ball-and-socket connections with the 
front and rear axles, and a frame has ball-and-socket 
connection with the rear axle and a longitudinal sliding 
connection with the front axle.  The frame, therefore. 
yields, when the vehicle-wheels pass over rough road_, to 
insure easy ridin� to the occnpants of the vehicle and to 
allow the driving gear to work properly and true at all 
times. 

ACETYLENE-GENERATOR.-WILLIAM F. COOPER, 
Meriden, Conn. This acetylene-generator has a water .. 
reservoir in the base with a contracted mouth having a 
screw connection.  A carbid-hohl.er in the top has a 
correspond.ingly-contracted lower end with pcrew con­
nection and is co vered by a gasomet�r ani] connected 
therewith by a lIexible fabric. A valve is monnted in 
the water-chamber below the bottom of the car bid­
holder; and an adjustable rod 'lixed eccentrically to 
the gasometer, passes throngh the carbid-holder, and is 
adapted to open the vaive and feed a fresh supply of 
car hid upon depression of the gasometer. 

SHELVING.-JAMES M. LIPPINCOTT, Oakland, Ill. 
The improved shelving devised by this inventor com­
prises a sbelving-section movahle vertically to a height 
above the ordinary fix,d snelving. The section is then 
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adjusted laterally back above the fixed shelving, thns 
utilizing the space above lhe fixed shclvin/( and permit­
ting the movable sbelving-section to be conveniently 
brought within reach. 

TOOL-HOLDER.- GEORGE R. SHERWOOD, Kearney, 
Neb. A suitable framing, clamping devices acting in 
conjunction with a base-block and a crown-block, tbe 
outer Eurfaces of which are convex and the inner �L1r­
faces flat, permit the adjustment of the tool to any 
angle and enable it to be clamped between the block 
surfaces in any desired po�it.ion. l'he clamping de­
vices are arranged to bind the tool between the base 
and crown blocks, the convex form of the outer sides of 
which blocks enable the blocks to rock to secure the de­
sired adjustment of the tool. 

GRAIN-CLEANER.-GEORGE L. BEADELL, Chicago, 
III. The cleaner comprises a box havmg a hopper at its 
upper end and containing a swinging binged rougher 
extending in ari inclined position and discbar£{ing tbe 
coarse material through an opening in the casing to the 
outside. A swinging binged separator below the rougher 
and inclined in an opposite direction receives the ma­
terial lJassing througb the rougher. Screells arranged in 
zigzug manner below the separator receive the material . 
Deftectors spaced from th� wall .of the casing deflect the 
material from one screen to the other. the material pass­
ing from the lower end of the separator being discharged 
hetween lhe deflectors anlf the wall of the box. 

Designs. 

GAS-CUCK.-ANDREW J. WIEGAND, Baltimore, Md. 
The design patent granted to :Mr. Wiegand is for a self­
lighting gas burner of novel design. having a main pas­
sage for the gas to lhe burner-tip. a perforated bolder for 
"Iatinum-sponge adjacent to the burner-tip, and a valve 
wbich controls the passage of gas to the main burner· tip 
or to the platinum-sponge so tbe gas may be ignited at 
the main tip from lhe platinum· sponge and the passage of 
gas to the platinum-sponge will be cut off after tbe gas 
has been ignited at the burner-tip. 

VIOLIN-BODY. - ELIZA. A. R. KITCHEN, Monroe, 
Ohio. l'he violin has a body partly beart-shaped, partly 
star-shaped, and an anchor-sbaped bead. 

NOTE.-Copic"S of any of these patents will be furn­
ished by Mum, &; Co. for ten cents eacb. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 

NEW BOOKS ETC 
PENROSE'S PWTORIAL ANNUAL. T H E  

PROCESS YEAR BOOK F O R  1899. 
Editeci by William Gamble. ),01 1 -
don : Penrose & Company. 1899. 8vo. 
Pp. 108. 

Process reprnductions have almost entirely displaced 
all other methods of reproducing pictures, and whHe 
much has been lost, mncb has \llso been gained. At 
present there does not seem to he any limitation ··to pro­
cess work, and the resnlts as outlined III this Annual are 
wonderful. Some of the balf-tones are very remarka­
ble, and the color work is scarcely less so. 
AMERICAN ANNUA'L OF PHOTOGRAPHY 

AND PHOTOGRAPHIC Tn.IES ALMANAC 
FOR 1900. New York : 'rh e  Scovil le 
& Adams CompallY. 1899. 8vo. 
P p. 370. ll l ustratell Papel' 75 cents. 

The present vollllne is ably edited by Mr. Walter E. 
Woodbury alld is the fourteenth of the series. It is fllled 
with valuable articles and it is profusely illustrated. It 
strikes us as being the best annual we have seen and no 
photographer can afford to be without it. 
M ETAL AND PLA1'E WORK. Its Patterns 

and T b eir Geometry ; also Notes on 
Metals and Rules of Mensuration for 
the Use of T i n .  Iron and Zille Plate 
Workers, Coppersmiths. etc. By 
Charles Millis, M . I . M. E. London 
and Ne w York : Spon & C h amber­
lain. 1899. 12mo. Pp. 456. Price 
$3. 50. 

This is an excellent book npon an eminently p"actical 
subject. Probably no trMe requires sucb a comprehen­
si ve know ledge of geometry as metal plate work, and 
this book is calcuiated to give exactly the informatioo 
which is needed by practical men. The methodical part 
of it is not neglected, but it is merged in the practical. 
It is an admirable book and is a complete treatise upon 
the suhject. 
STAR NAMES AND THE I R  M E A.NINGS. 

By Richard H inckley Allen. New 
York : G. E. Stechel·t. 1899. 8vo. 
Pp. 563. Price $5. 

This list of star names is publisbed in tbe endeavor to 
lUI an acknowledged vacancy in our astronomi�al litera­
ture. It IS not intended for tbe professional astronomer, 
who. as a rule, cares little about the old desiguatlOns of 
the objects of his study. yet great scholars bave thougbt 
this nomenclature not unworthy of tbeir attention. Tbe 
an thor has accomplished a most difficult task with rare 
discrimination and success. The work is most scholarly 
and refiects the higbest possible credit upon the learnin/1, 
of its autbor. Very few men conld bave written this 
book. wbicb is most beautifully printed hy tbe DeVinne 
Press. It will certainly tend to foster a more intelligent 
interest in tbe nomenclature of practical astronomy. and 
the author shonld be well pleased with the result of hi� 
arduous labors. 
M ATHEMATICS. �ew Y :>rk : Doublerlay 

& McC lure Company. 1899. 12mo. 
Pp. 340. Price $1 net. 

Tbis book is essentially practical, and is intended for 
young men and others who wisb to obtain such a know­
ledge ofmatbematirs as should be of service to tbem in 
th.ir Imsine"s as mecbanics or engineers. and to obtain it 
by stndy at home. The hulk of tbe material was issned 
in 1'be Cbicago Record, and proved to be of the utmost 
interest and value. After a careful examination of the 
book. we are inclined to believe that tbe problems pro­
posed are much more practical tban in the stereotyped 
tex:tbooks of mathematics. 
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line of Presses. Dies, and otber Sheet l\1etai Macbillery. 
Special and AutomatiC Machines built to drawings on 

contract. �rbe Garvin Machine Co., 141 Yarick St., N. Y. 
Tbe celebrated " Hornsby-Akroyd )) Patent Safety Oil 

H:ngine is built by the De La Ver,z-ne Refrigerating :Ma· 
chine Company. Fort of East 138th Street. New York. 

'l'he best book for electrlcULlls and bellinners in elec­
t ricity is " Experimelltul Science." by Geo. M. Hopkins. 
By mail . $4. Muun & Co .. Dubli�hers. 3Gl Broadway. N. Y. 

l.r Send for new and complete catalolZue of Scient.itlc 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. }i"Tee on application. 
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(7815) A . .T. W, asks: Can you give me 
the formnla fo� government w hilewash ? A. The. fol­
lowing coating for rougb brick walls is used by the 
United States government for painting Iigbthouses, and 
it effectually prevents moisture from sbikinl/; tbrougb. 
Tdke of fresh Rosp-ndale cement, 3 parts. and of clean 
fine sand, 1 part ; mix with fresb water thoroughly. 
Tbis gives a gray or granite color, dark or Iigbt, accord­
ing to the color I)f the cement. If brick color i8 desired, 
add enough Venetian red to tbe mi,xture to prnduce the 
color. If a very Ii�ht color is de8ired, lime may be used 
with the cement and sand. Care mnst . be taken to have 
all tbe ingredients well mixed together. In applying 
tbe wasb, the wall must be wet with clean fresh water; 
then follow immediately with the cement wasb. This 
prevents the bricks from absorbing the water from the 
wash too rapidly, anel gives time for the cemeut to set. 
The IVa,h must he well stirred dllring tbe application. 
l'he mixture is to be made as thick as can be applied 
conveniently witb a wbitewasb brusb. It is admirably 
suited for brickwork, feuces, etc .. but it cannot be used 
to advantage over paint or whitewash. 

(7816) J. K. asks : 1. How much wire 
and what bize would be 8JUlicient to wind tbe voltmeter 
described in SUPPLEJ\JENT, No. 1215, to register no big her 
than 75 volts ? A. Tbe same winding may be used for 
reading to 75 volts as to 1 1 0  voltR. 'Tbe scale will 
he shorter for 75 volts. 2. How many gallons of 
nickel solution will tbe plating dynamo described in 
�I Experimentul Science " plate ? A. The machine iF!­
not to be rated by gallons. It will plate small articles. 
whether in much or little liquid. 3. What is a receipt 
for nickel solution or how is it made ? A. For solutions 
to be used in plating see Van Horne s Electro-Platiug. 
Price $1, by mail. 

(7817) M. P. asks : What size w i re should 
be wound on a dyna.mo, the armature of which is 2 inches 
in diameter and 4 inches long ? The F. M. is 6� 
inches higb and 4 inches wide ? A. No definite answer 
can be given to a question of this sort. 1'0 answer It one 
sbould Law measuremeuts so that a correct and com­
plete drawing of the machine could be made from tbem, 
not simply one or two dimensions. The be.t we can 
say is, use any number between 24 and 30. You will get 
something. 
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Acetylene g-enerator. G. S. Bowers . . . . . . . . . . . . . . . . .  641.431 Adding machine. J. E. Blacker . . . . . . . . . . . . . . . . . . .  '" 641.363 Agitator. H. C. Wheeler. . . .  . . . . . . . . . . . . . . . . . . . . . . .  641.419 Amalgamator. electric, IJ. H. Barricks . . . . . . . . . . . . .  641.360 Animal power, R. Zeibell . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.424 ��ft6� �i'edr'C�d��\�.ent�"I : : : : :  : : : : : : : : : : : : : : : : : : : : :  �}:� Bag carrier and closure. E. J. Smith . . . . . . . . . . . . . . . . 641,340 Banda!,e, galvanic. P. L. Schmidt . . . . . . . . . . . . . . . . . .  641.335 Bath apparatus. vapor. S. Wy/Zal. . . . . . . . . . . . . . . . . . .. 641.353 Bath cabinet, thermal. W. E. Hettrick . . . . . . . . . . . .  641.386 Battery. See Electric battery. Battery filler, ltichmond & Zeller . . . . . . . . . . . . . . . . . 641.546 Bed, folding. R. Handy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1W1.450 Bed spring-. A. E. Beall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. 1;41.361 
Bed. SprlUg, W. C. Van Cise . . . . . . . . . . . . . . . . . . . . . . . . .  641.660 Bedstead. G. Elsterman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.443 
Bedstead. A. de Piniec-Mallet . . . . . . . . . . . . . . . . . . . . .  641.542 BedsLead. foldin/Z, �'. eramer . . . . . . . . . . . . . . . . . . . . .. .  641.27( 
Bell clamp, bicycle, H. N. Gale . . . . . . . . . . . . . . . . . . . . . . 041,447 
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S T I LLSO N W R E N C H  
:��i

h 
��tC�t�����tln:���t�rp:�� 

tiif�
ife�8��t 11111ep���� are drop-forged. Once tried, it is always used. It has many imitations but no equals. See explanatory cuts. Price list on application to 

WALWORTH MAN UFACTURING CO., 
1 28 TO 1 36 FEDERAL ST,. BOSTON, MASS. 

N E W B I N OC U L A R .  
(The TrHlder.) 

��;�r�la��geij,"e �I:,�:es����g gla�s. Send for Circulars. 
Q U E E N  & CO. 

OptA.cal and Sci""Ujic Instr1/'­
ment W"..k8. 

1 0 1 0  Cheslnut Street, 
NEW YORK : 59 �'ifth Ave. PHILADELPHIA, PA. 

B A R N E S '  -

UPRIGHT DRI LLS 
tl��'¥R�tt

t'I!�r't�"'i�
i
,
njff�'li��J g�1r. 

Feed. W- Send for New Oatalogue. 

W, F. & J O H N  BARNES CO. 
t 9 9 9  R u b y  Street, ROCKFORD. Ill.  

N I C K E L  AND 
Electro· Plating 

Apparatu8 and  Material. THE 
anson & VanWi nkle Co . •  
Nell·al'li. f' • •  I .  

131i Llbel·ty St., N. Y. 
30 & 32 S. Canal St Chlcu�o. 

P LATI N G  f D Y N A M OS. 
We manufacture a full line of  Plating 

�����uOrSs:1/!Yfe���Y:�l��J�
n
j �U6,r:Cf;b bas an output of 18 ampel'es at 6 volts. It will plate 15 sq. ft. of nickel per hour. Our JarAer sizes - multipolar ma­chines-are built with the same thor. OUllbnessand attention todetaiJs tbat cllaracterize the construction of our motors and dynamos. 

Send fa>' Bulletin No. 104 S. 
THE HO LTZl!:lt.CABOT 
ELECT;RIC CO., Boston, 

Kneading  and Mixing Machines 
Over 6200 In use. Over 300 varieties In 100differflnt Industries. 

Paten ted in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  
aw, Mich. Build­all kind, of Chemi­cal Machinery. also at 

�liiil.t33 �������'!i���
n
hl6��g:: .. Hiahtst Internatwnal "hvards 

manuf actur¢rs' modds 
��s:�

e
;�c�rg�rir!���:g�;� ¥Jg��l��¥ 'F;o:�t ters, ,FY
'l{'

wrltln
f. 

Machines, Cash Re
f
,sters, 8yCIO-

�
e
���el ���:��� 

C
£:t�;�, if�o: �ec�;r't��fs��g machinery for any and every purpose. Correspond­ence invited from those Intending to equip a plant. 

W- llZu,t;rated cVrcular free. 
tb� Pratt 4' Wbltn�y £0., l)artfOrd. £onn. 

6 1  
Belt shifter attacbment. C. Scbopke . . . . . . . . . . . . . . .. 641.611 Heveling macbille line attachment. V. Royle . . . . .. f)41,469 Beveliug m�lChine Iilling attachment, V. Hoyle . . . &&1.4iO Bicycle. J. F'. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,366 Bicycle. D. W. Caswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,6.37 Bicyc)� gearing, J. �'. Brady . . . . . . . . . . . . . . . . . . . . . . . . .  641,365 Bicycle band Ie bar. adjustable. S. C. l£iseubart . . .  641,442 Bicycle lock. P. Klose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.301 Ricycle propel ling mechanism. J. McNeilL . . . . . . . .  641.465 Bicycle propulsion, A. Kuutrmun . . . . . . . . . . . . . . . . . . .. 641.516 l3icycle I:;tanding at.tachment, C. L. H.ymal . . . . . . . .  641,609 Bleaching powder, appal'u.t us for making, }I�. F. Schmelzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 641.610 Boat cover, buoyant. G. K. Gaudy . . . . . . . . . . . . . . . . • .  641.501 Boiler cleaner. \Y. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . .  G41.295 Bookcase, rotary, C. M. Htebbins . . . . . . . . . . . . . . . . . . .. 641.614 Bookcase, sectional, F. Macey . . . . . . . . . . . . . . . . . . . . . . . 641.459 Boot brusbing and polisbilli{ machine. R. J. Stir-
Boi�n�ee·pap·el: ·box: · · · · · · · · · · · · · · · · · · · · ·  . . . . . . . . . . 641,344 

Brace. See Chair and rail brace. Brake. See Car brake. HydraulIc brake. Wagon 
brake . Brake handle. E. C. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . 641,630 Brick and lining of refractory character, fire, M. E. Rothberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.551 Brick making machine. H. B. Sperry . . . . . . . . . . . . . . .  641,341 Brush, dustless sweeping, J. P. Weins . . . . . . . . . . . . . 641.350 Brush bandIes. means for attaching. J. W. 'rottle 641,479 Bugg-y top. J. F. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,513 Burinl casket. W. C. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . 641,377 Burner. See Gas burner. Grass or stu bble burn-er. Hydrocarbon burner. Burner. O. Brunler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.368 Burner with vaporizer for liquid fuel. O. Brunler . . 641,369 

Butting and pointing machine, Richmond & Zen-
ers . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  644.545 Butlou, Hall & Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.449 Button, collar. E. H. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . 641.565 Cab. bansom, Paradis & Desrosiers . . . . . . . . . . . . . . . 642.645 Caissons. etc., air lock for, R S. Gillespie . . . . . . . . . .  641.505 �::���J:��. sl��:ll�rd��:�.���:::::: . . :::::::::::.: 8!�:� 

g����:.rin����z����IJ. ��r8�;�:�'. �'.�: .�.
l
���� .. ...... .. .. .. �i:�� Can. See Hermetically sealed can. Can covers. automatic locking device for. Bad-

dock & Cleary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.256 Cane stl ipper. G. W. Parrlsb . . . . . . . . . . . . . . . . . . . . . . . .  641.320 Cur brake. A. S. Slyker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.339 
Uur brake operatmg device. E. C. Collins . . . . . . . . . .  641.638 
Car fender, J. W. Cramer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.436 Car safety device. J. Kelso . . . . . . . . . . . . . . . . . . . . . . . . 64\,2\19 
Cllr seat, �'. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  641.633. 641.634 Carriage and cradle, combined t'oldmg, J. PersiCO 641.5.19 Carriage, motor, W. E. Pearson . . . . .  . . . . . . . . . . . . . 641,404 Carrier. See Bag carrier. Cbec){ carrier. SLraw clurier. 
Cart. Qui/Zley & Malone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.f047 Cart, "arba"e. A. Hartwich . . . . . . . . . . . . . . . . . . . . . . . . .  641,5�4 Case. See Bookcase. Casb register, pocket, Gardy & Rurke. . . . . .  . . . . . .  fA�,285 CaSLing cores. machine for Illllking. A. KuutteJ . . . 641,395 

cell�J�::. :}�rli��rfg�g�g���'iI\l�� J�
r
C.()����·Jf�.

r
� 641 ii23 Cbair and rail brace, combilled, t. Lesber .. 04.l,523.1,41.5::l.t Cbange tray. B. � .... Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . .  tl4l .:ms Chart. dress. Z. G. Sbelto1l . . . . . . . . . . . . . . . . . . . . . . . . . .  64 1 ."" Check carrier. baggage, A. �.l.  Goodwin . . . . . . . . . . . .  tj:l-l.28i Checkrein book. R. P. }i-.nries . . . . . . . . . . . . . . . . . . . . . . . ..  1t4.1.2r-4 Chuck. automatic machine. O. If. Garvey . . . . . . . . . .  G4 1.:�80 Ci�ar mllcbine. C. B. Scbultz . . . . . . . . . . . . . . . . . . . . . . . .  641 .Riltj 

8:����
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!lv�s���.�.��.'�: : : : : : :  �L:fi Clamp. See Ben clamp. Cleaner. See Boiler clenner. Clipper. bair. P. l;'anlCchio. . . . . . . . . . . . . . . . . . . . . .  . .  641.584 Clock. g-eographical. 1. F. Pheils . . . . . . . . . . . . . . . . . . . .  641,540 Clock, repeatinj!, E. 'rorres . . . . . . . . . . . . . . . . . .  641,475, 641.471 

Clocks. repeatl11g' striking mecbanism for, E. 1·orres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,476 Clotbes reel and tent, combi1led, C. E. & O. D. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.586 Clutch, Carruthers & Fithian . . . . . . . . . . . . . . . . . . . . . . . .  641.370 Clutcb. fluid. �'. Burg-er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641. 1;36 Coiler bead. C. L. Hildreth . . . . . . . . . . . . . .  · . . 641.il87 to 641,339 Cain sorting apparatus, C. Busch . . . . . . . . . . . . . . . . . .  64J,400 Coke ovens. conservation of volatile products from beehive, C. B. Jacobs . . . . . . . . . . . . . . . . . . . . . .  641,591 Comb. W. P. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,581 Combining apparatus. V. J. A. Rey . . . . . . . . . . . . . . . 641.606 Compass indicator. sbip's. H. P. Arbecnm . . . . . . . . .  641.487 CompUlinll macbine. auLomatic, C. E. Keel. . . . . . . . 641.517 Condenser tube fastening. J. E. '1'hornycl'oft . . . . .. 641,G17 Cooking utellsil , J. D. Coon . . . . . . . . . . . . . . . . . . . . . . . . . .  641,273 Corn husking and stalk cuttinR' machine, IJ. HoI-land-Letz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.293 Corn sheller, H. A. Adams . . . . . . . . . . . . . . . . . . . . . . . .  641.354 Corn sheller. J. P. Outcalt . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,403 Corset. L. P. C. Packwood . . . . . . . . . . . . . . . . . . . . . . .  ' "  641.5il7 Cot frame, adjustable "prin!" P. D. Heather . . . . . .  641,385 CoupJinll. See Flue or pipe couplinlZ. Mower coupling. Railway rail coupling. '!'hiH coup-
ling-. Cream separator. Smith & Huffmann . . . . . . . . . . . . . 641,612 Crushing mill. '1\ L. & 'r. J. Sturtevent . . . . . . . . . . . .  641,654 Crushing mill or disintegrator, rl\ L. & 1'. J. Sturtevent. ... . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 641.346 

Cuff bolder, H. V. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  641.592 Cultivator, C. L. M. St. Clair . . . . . . . . . . . . . . . . . . . . . . . . . 641,559 Cultivator, Jand, J. E. Anderson . . . . . . . . . . . . . . . . . . . .  641,619 

8�����e�u��Y{J:� p�od;�·cfn���1�1��ri 'Of,' \y: 'wit� 641,510 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.571 I)a.mpening machine, W. Schillinger . . . . . . . . . . . . . . .  tl41.650 Decorating machine, W. H. Deidrick . . . . . . . . . . . . . . .  1)4.1.440 Decoration, surface. A. Bowers . . . . . . . . . . . . . . . . . . . . . 0.&.1,364 
Digllcr. See Potato dig�er. . 
Disinfecting device, W. H. Rose . . . . . . . . . . . . . . . . . . . 641.548 Distilling apparatus. J. E. Cross. . . . . . . . . . . . . . .  . . .  f)·tl.4:{7 Door catcb. C. F. Scheel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t>U "7I Door check. W. K. Crofford . . . . . . . . . . . . . . . . . . . . . . . . . . 611.4!�1 Door lock. sliding. A .  B. Clay . . . . . . . . . . . . . . . . . . . . . . . . ti41.:b,�· Door spring, J. H. Bodman . . . . . . . . . . . . . . . . . . . . . . . . . .  641.4!'2 Door stop and holder. G. Maier, .lr . . . . . . . . . . . . . . . . .. t;41.;�I� Door structure. revolving', rl'. Vall Kanne1. . . . . . . . fHl,i>t.h1 Doublillg' ad twisti-ng and cop forming macbine, yarn. J. �'. Lodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.398 Drill. See Grain drill. DupJicator. A. S. Burnell . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.495 nye. black sulfur. Green & Meyenberg . . . . .  641.588. 641.589 Dye. makin/Z black 8ulfur. Green & Meyenberg . . .  641.587 Ed/Zmg machine. V. Royle . . . . . . . . . . . . . . . . . . . . . . . . . . 641.1i49 
Ji-;ducational device, C. A. Evans . . . . . . . . . . . . . . . . . . . .  641.283 

�f:C�:i�
e b�ll i:r�' c�i l�riO ����� 11 J��iA���?Jl j·ck· . .... '. '. '. '. : fJ t:� Electric Circuits. regulating M. Pfatiscber . . . . . . . . . 64l.m Electric Iigbt .hade. W. D. Smit.b . . . . . . . . . . . . . . . . . . . 641.613 Electric lock, Goughenour & McGake . . . . . . . . . . . . . .  641,382 Electric motors. cOlltrollilJR', R. :M . Hunter . . . . . . . 6U,453 Electric motors, means for contrOlling, R. M. 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C41.452 Electrical controlling' device. H. P. Hull . . . . . . . . . . . 641.257 li:lectricity meter. Ril:Ssler & Bauer . . . . . . . . . . . . . . . . . .  641,001 Electrolytes, porous diaphragm for cells employ-ing fused. J. D. Darlin" . . . . . . . . . . . . . . . . . . . . . . . . .  641.276 
�:Iectro)ytic appnratus. J. D. Darling . . . . . . . . . . . . . . . 641.438 Electromagnet,1C apparatus, 11'. D. Pavon . . . . . . . . . .  641.538 F.levator. See Inclined' elevator. Elevator. C. Whit.tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,568 
�:mbroidery frame. J. B. Oelkers . . . . . . . . . . . . . . . . . . . .  64Ui04 
Eud board lock. safety. H. A. Steeck . . . . . . . . . . . . . . .  64l,415 Eng-ine. See ExpJosive engine. Rotary engine. Steum engille. Envelop. safety. M. L. Hinchman . . . . . . . . . . . . . . . , . .  641,291 Rxerctsing mHchine, E. J. Kearns . . . . . . . . . . . . . . . . . .  641,519 

�;������. tt��I;I�d�ey�:.r�:u���: : : : : : : : : : : : : : : : . : : : : :  g:l:� 
�·aucet. G. O. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (;41.601 
Feed water heater. C. D. Mosher . . . . . . . . . . . . . . . . . . . .  641.alS Fence machine. wire. H. Watson . . . . . . . . . . . . . . . . . . . .  641,349 }I'ence wire. macbine for making. F. W. Hoefer 

et a1. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.628 �encing wire, A. \V. Sprague . . . . . . . . . . . . . . . . . . . . . . . 641.413 F,re escape, A. Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.512 
Fire escape A. P. O'Brien . . . . . . . . . . . . . . . . . . . . . . . . . .  ti-:ll. 4 IiO 
Fireman's life saving' appliance, lV. H. Cornell . . . .  641.;�i5 
Fireplace, E. D. Boud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.575 B'Jreproof floor, J. W. Rapp . . . . . . . . . . . . . . . . . . . . . . . " 641.323 
Flue or pipe couplillll. M. Cummins . . . . . . . . . . . . . . . .  64.1.&80 li'luid act.uated motor for actuating fluid, '1'. O. 

Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.405 
F'oldh,/Z �ate. J. Bode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.262 Force into its 'rectangu lnr components, device for resolving. \¥. C. Rafferty . . . . . . . . . . . . . . . . . . . . 641.46i ]forging machine, axle. C. Mercader . . . . . . . . . . . . . . 641.599 

����:���:·fe���n�r���ic�·.ic��I�t�?ld�C��£�g�l����: H1.49i }i�urnaces. apparatus for utilizing waste gases and fumes from. H. B. Meech . . . . . . . . . . . . . . . . . . . . . . . . 641.461 Gage. See IlJuminated gage. Surface gage. Game apparatus. G. A. Shaw . . . . . . . . . . . . . . . . . . . . . . . . 641,410 Garment. body. M. Bartelstone . . . . . . . . . . . . . . . . . . . . .  641.489 Gas apparatus. acetylene, H. de Thiersant . . . . . . . .  641.417 Gas burner, Ross &. Volz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E41,549 Gas burner, by pass cock for self igniting, A. Bacbmeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,573 Gas combined. apparatus for producing acety-lene and carbonic acid, R. Goodwin. . . . . . . . . . .  G41.:)()6 Gas generator, acetylene. A. Ii'. Shriver . . . . . . . . .. . 641,555 
Gas machine. acetylene. Wbite & Rohweder . . . . . 641,567 Gas, manufacture of. E. de Fazi. . . . . . . . . . . . . . . . . . .  641,444 Gnte. See Folding gate. Gate, E. Cook. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  641.272 Gate. H. H. Gorton. . . . . . . . . . .  . . . . . . . . . . . . . . . .  . 641,448 

(Continued an page 62) 



Fownded by Mathew Carey, 1785. 
H E N R Y  C A R E Y  B A I R D  & C O .  

I N DUST R I A L  PUBLISHERS, BOOKSELLERS & I M PORTERS 
8 1 0  Walnut St. ,  Philadelphia, Pa., U .  S.  A .  

or OUr New and Revi�ed. Catalogue o f  Practical and 
Scifmt·Wc Books, 92 Pll{]es, 8vo : a Catalo(]'UAl of Books on 
Steam and the Steam Enaine, Mach1tn,,·y. etc.: a Catatoaue �J��� o1�t}�b����!��'c��u����'tv�e��b��e:�g 
e,wy bmnch S.ience app!ied to the Arts, sent f"ee and f,.ee f� I����t� tgJJi�'fs.�r:ne in any part oj the world 'who will 

$ 1  Y E A R LY FO R R E P A I R S ! 
It bas been found tbat it 

costs a trifle less than $1 per HN;' ��{;1N'j,u� ��!SJr� 
1'bat speaks well for �eir 
superior make - and durabi l­
ity, doesn't it? Tbere is 110 
more economical or service­
able engine made for mines, 
��:!�

i
::. tg�,�

kSst:::ii. ���� " friction "and ,:reared hoist 6 

1?��:�:;·1l��J.�r4ga���'1fou1rv"a��:K��:..t6it�:t"0� 
This b�nt8 Wind, Steam, OJ' Horse Power. 

We offer the \\f E U!!oT E I( "l� actual hClrse power 

GAS E J'( G I  J'( E 
(or *1 i.fl. It'88 10 per cent discount for c:l.sh. Built interchangeable plan. Built of best material. . \Iade in lote of lun therefore we caD make the prica. 
Boxt'd lor sl1ipment. weight .sOil Ibs. l\·Jade lor Gas 
or Gasolme. Also Horizontal Engines, 4 to 30 h. p. 

\VEBSTElt IUFG. CO., 1 074 'Vest Illth St., Chicago. 
�������nBt;����s:3��a�7 �trG�h�r� Yc�� i��: 

So. Peter and Lafayette St.e., New Orleans, La. 

�it�
a
�\�oI.f.�� 

HOIST. It is s a f e, s i m p l e, 
strong, and built 
e s p e C i a l l y  for service far from 
factory. . W'rite 
JOT cat. S. A. 
Wi.tte Iron 

"'orks Co., 
1207 Walnut St., 
Kansas City, Mo. 

M I ET Z  &. W E I S S  

K E R OS E N E 
and GAS Engine 

'llhe most economlCal pOwer ��I?�bYe.
A�����ir; ������ 

kerosene. Perfect! y. auto­
matic. Patented 1897, U. :S. and .s�:a%;�t�����1:s. 

AUGUST lI11ETZ, 
1 2 8·132 Mott St., New York. 

1I1ARKT & CO., 
London, Jlantburg, Purls. 

P. l'. AUSTEN, Ph.D., F. J. MAYWALD, L. S. MOTT, 
PresiJlent. Vice-Pres. Sec. and Treas. TA! Auahn �Aemi�!l Re:e!r�h ��I 

Experi"me.iital Investi�ation of Tecbnical Problems. 
Re::iearcb Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of .Man­
ufacturing Costs. 'l'el'tillg. PerfecLing-, Introducing and Disposing- of Processes and Products. Manufacturing 
Formulas . . or ExplanatoTy Ci.-cula,' on App/!ication. 

I "5 NEW 

112 BEAVER STREET, NEW YORK. 

�� Acetylene Burners. 
Samples. � to 1 foot. 25c. eacb . 

A new burner for STEREOPTICONS. IIighest C. P. possihle. 
__ State Line Talc Co., Chattanooga. Tenn.  

Waming to InventOIS I 
It is important that American inven­

tors should bear in mind that there is 

every reason for protecting their inven­

tions by foreign patents before sending 

their exhibits to the 

Paris Exposition. 
Without first securing such protection 

there is risk that their inventions may 

bt: copied by unscrupulous persons. 

Further information in regard to for­

eign patents will be sent upon application. 

Handbook .free. Address 

MUNN & CO MPANY, 
361 BROADWAY, NEW YORK. 

� c itutific �tUtritatt. 
Gate. C .  F. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.521 
Gate, S. L. McCollock . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  641,464 
Generator. See Acetylene gas generat.or. Gas 

generator. 
Go cart. 'risdale & J.. .. amont . . . . . . . . . . . . . . . . . . . . . . . . . .  641,f158 
Gold or otber metals from refractory ores, ex· 

tracting, A. u. Stephells . . . . . . . . . . . . . . . . , . .  , . . . . . .  641.652 
Grain cleaning and scalping machine. B . . G. 

Royal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  641 ,328, H41.329 
Grain conveyor. G. E. i\'lnban et at. , . . .  . . 641.598 
Grain dril1, C. R. Craine et al . . . . . . . . . . .  . . . . . . . .  1i4.1,498 
Grass or stubble bUl'lIer. D. A:lorrison . . . . . . . . . . . . . . 641,529 
Gun barrels. instrumellt for removing dents 

from. E. R. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.646 
Harne fastener. wire. J. S. Sbaffer. . .  . . . . . . . . .  641,472 
Hanger. See Meat hanger. 
Harness fastenin-'Z, L. C. Meyer. . . . . . . .  . 1)41,316 
Harrow And pulverizer, H. G. l\losher. . 641.530 
Han'ow attacbment . . 1£. E. Voorbees. . . . . . . . . .  641.418 
Harrow toOtb holder. M. J. Todd. . . . . . . . .  641.474 
Harvester. corn, \V. H. Gray . . . , . . . . . . .  . . . . . . . . . . .  641.2S8 
Hatch attachment. foldill-'Z, E. E. Ang-ell . . . . . . . . .  641.357 
Hay and stOCk. rack, combined. 1. M. 'L'uuse . . . . . . .. 64I,5b'2 
Heatel'. See F'eed water heater. Soldering iron 

beater. Steam or bot water heater. \.y atel' 
heater. 

Hermetically sealed can or jar, K. J. Hutchison . .  641.3!l1 
HlIlge. Ii'. Llcdgens . . . . . . . . . . . . . . .  . . . . . . . . . .  . • ti41.3B7 
l:Iinge. loos(> joint �pring-. L. H. Sholder. . .  . . .  ti41.5.::.a 
Huisting and ca1'l'ying machine. L. Harris. . .  1i41.50t! 
HOisllllg apparatus, H. C. Behr. . . . . . . .  . . .  ti41,3ti� 
HOOk. See Checkrein hook. 
Hook and clusp. cumbined, C. V. Richards . .  
Hosiery singeing" apparatus. R. l\:leyer . . . . . .  . 
Hosiery Singeing machine, �.,. Wunderly .  
Hydraulic brake, }1'. L .  Clark . . . . .  
Hydroc1Irbon burner, S. Spillars. 

. .. G41.5�4 
. . . .  641.528 

. .. ti41.618 
, .  641 .t)25 

. . .  641.558 
Illu minated .I.rag-e. F. I .. ane . . . . . . . . . .  . . . . . . . . . . .  1141.002 
Inclined elevator, F. S. Steward . . .  . 
Indicator, See Compass indicator. 

. . .  641,414 

Ingots. apraratus for removing molds from, J. .Evans . . . . . . . . . , . . . . .  , . . . . . . . . . . . . . . . . . . . .  , . . . .  641,502 
l odochloroxyquil.lolin, A. Bischler . . . . . .  . ... 641,491 
Jack. :See JoeIi ftinJ! jack. 
.JOlOt. See Rail jOint. 
Knob attachment. J. G. 'Villiams . . . . . . . . . . . . . . . . . . 641.66'2 
Knob. bell door. J. I. Flint. . . . . . . . .  . .  fi41.640 
Labeling macbine, J. MacLean . . . . . . . . . . . . . . . . . . . .. 641.311 
Lamp. portable electric. H. J. l\<luller . . . .  , . . . . . . . . .  , ti41.4o.� 
Last. binged. �.,. JJ. Hovey. . . . . . . . .  . . . . . . . . . . . . . . .. 641.62H 
J�atch. sliding door, E. M. Clougb . . .  . .  64J.4:15 
Leather. coloring. P. H. Kauscbke . . . . . . . . . . . . . . . . . .  ti41.WJ4 
Life saving net. J. DICk. . . . . . . . . .  641.278 
J....ifting juck, A. Bauer . . . . .  . . . . .  tk1.490 
J .. iquid saver, H. '.1'. Cabill . .  . . . . . . . . . . . . .  641,26'7 
Lock. See Bicycle lock. Door locle 1<�lectric 

lock. End board 10ciL Permutation loch:. 
'rrunk lock. 

Loom. J. J •. Burton . . . . . .  . . .  . . . . . . . .  . . . . . . . . 641.434 
Loom jacquurd macbine. J. Deall. . . . . . . . . 641.582 
Loom, narrow fabric, E. Oldfield. . . . . . . .. 641.tiO.i 
Loom temple. N. 1 Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  , fl41.631 
MagneSia and plaster of Pnris. makilll!, M. E. 

Rothberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.500 
Mail bag- catcher and deliverer. Booth & Spangle. 641,622 
Mains. pressure regulating �lJ)parat us for. J. S. 

Highfield . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.:!90 
:Measurin." machine, ribbon . . 1. Lelclllrneau . . . . . . . .  641,007 
Measuring velocity of sound waves. apparatus 

for. W. W olff. . . . . . . . . . .  . . .  . . . .  641.484 
Meat banrz;er, \V . O. Johnson. . . . . . . . . . .  . . . .  641.393 
Mechanical movement, M. A. Repio-'Zle. . . . . . . . . .  641,326 
Metal. automatic turlling macbine for shaping- or 

shaping and cuttillg oft· len.llths of, H, AU::itin . . 641,621 
Meter. See I£lectl'lcity met eI'. 
M icropboJle. J. O. Zwurg. . . . .  . . . . . . . .  641.425 
MilkinJ,! device. ,J. C. I)UI.!!UIl . . . . . . . . . . . . . . . . . . . . . . . 641.441 
Mi l l. See Crllshing mifl. Pendulum mill. 
Motor. See Rotary motor. 
Motorman's recol'der,·J. It. Cravatb . . . . . . . . . . . . . . . . 041.2i5 
Mouse trap. A. W. Ager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.356 
Mowe.r coupling-. H. F. Bonesteele . . . . . . . . . . 641.430 
MusiC box, K. Landa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,45� 
Musical illstrument support. D. Boorman . . . . . . . . . &t1.4m 
Nail making machine. J. A t kins . . . . . . . . . . . . . . . . . . . . 641.255 
!'eedles. macbine for manufacturing sewing, E. 

JIeuscb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l>ll.Ii27 
Negative holder. F. C. Meyer . , . .  , . . . . . . . .  , . . . . . . . . . . 641,527 
Nut and bolt lock, J. Par bel. . . . . . . . . . . . . . . . . . . . . . . . . 641.31!1 
Nut cracker, L. L. J. Currence . . . .  . . . .  , 641.5Hl 
Nut lock. J. S. Doddridge . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.376 
Ore feeders. friction wbeel �rip for, C. D. Hooper 641.390 
Ore roasting- and reducing furnace, H. B. MeeCh. 641,460 
Ore separator, J. Barroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641,359 
Ores or cOllcentrates, agglomel'atinJ,! comminut· 

ed, M. Hutbenburg . . . . . . .  . . . . . . . . .  641.552 
Ores. reducing metallic, C. G. Collins . . .  641.270 
PackinJ! aud storing- vessel. K C. Berry, . .  641.574 
Packing-. bydraulic, J. A. Bonfiglio. . . . . . . . .  641.203 
Pad. See A PPllrel pad. 
Paddle wheel with feathering blndes. R. Heere . .  641.289 
Paper box. Ii'. B. Davidson . . . . . . . . . . . .  . . . . . . . . .  , . .  641.500 
Paper foldlOg machine. Lang- & Zander . . . . . . . . . . .  641.303 
Pen fil ling device. fountain, L. ifisk... . . . . . .  641.503 
Penbolder, K K. De Puy. . . . . . . .  . . . .  64Ui83 
Pendulum mill, .J. Wustenbofer . . . . . . . . . . . . 641,422, 641.423 
Permutatiou lock, G. W. Oi llawilY . . . . . . . . . . . . . . . . .  641.501 
Photojlrapbic negative viglletter. J. 'V inter, Jr . . 641.483 
Piano tuniug Key, G. B. Sihler .. . . . . . . . . . . . . . . . . . . . . ti41.473 
Picture support, E. Oldenbuscll . . . . . . . . . . . . . . . . . . . .  641.1144 
Pipe bendinsr macbine, C. Ii. McKibben . . . . . . . . . . .  641.5o'i6 
Pipe wrencb,  J. H. Condy.. . . . . . . . . . . . . .  641.271 
Plancbette, dial, H. C. Hachmutb . . . . . . . .  641.507 
P lanter. J. D. Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.408 
Planter. cbeck row corn, J. M. Mitchell . .  . .  . . . . .  641.462 
Planter feed. E. T. Baskin . . .  . . . . . . . . . . ... .  641.429 
Plow attachment. S. A. Hunt . . . . .  " . . . . . . . . . .  . . . .  1)41,595 
Pneumatic dispatch tube. C. A. Gray . . . . . . . . . . . . . .  641.384 
Polis bing wbeel, E. D. Woods. . . . .  . . .  . . . . . . . . . . .  ()41,485 
PotassIUm salts from felspar, obtaining soluble, 

J. G. A. Rbodill . . . . . . . . . . . . . . . . . .  . . . . . . .  641.406 
Potato digger. D. Bucbanan . . . . . . .  . . . . .  641,577 
Power. See Animal power. 
Power transmittlllg device. E. R. Esmond. 641.379 
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Protract.or, H. Ahlstrand . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  641,486 
Pulley. H. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.488 

��11�;: i. �\'���·d� :  . . . . . . . . . . . . .  � � � � � � : : �  � :  �� � :  : : : : : : :  �Ui� 
Pulley, expandll1ll. Edison & Johnsou . , . ,  . . . . . . . . .  641.281 
Pump. air. C. E. l:5crlbner . . . . . . . .  , .  . . . .  . . . . . . . . . .  . &O,4()9 
Pump. centrifugal vacuum, B. Tboens . . . . . .  � . . . .  641.561 
Punchlllg machll1e, metal strip, Saltzkorll & 

NIcola.. . . . . . .  641 ,833 Rack. See Hny and 8-tock rack. 
Rail jOint. W. '1'. Anderson, . . . . . . . . . .  . . . . . .  . . .  641.2:14 
Railway rail cou piing. H. \V. Broski.. . . . . . . .  . 64t.49� J:�������
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. 641,543 
H.eed for textile machinery . Robinson & Shaw . . .  641,:>27 
Refrig-erar,ing- nnd Ice nlanufacture, a�itator t·or. 

E. N. �'riedmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.4(6 
Refrigerating system. Suppes & Dortch . . . . . . . . . .  , 64l.ti15 
Ret"riger�tor. �'. A. Wilke .. . . . . , . . . .  . . . . . . . . . . .  641.421 
Refril,erator. M. Willett. . . . . .  . .  641.:151 
Register. See CRsb re,e-ister. 
l-teg-ulntor. See 1'hermostat ree-u lntor. 
Rendering and press in}! apparatu's. J. 11". Brus· 

sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  641.206 
Revolver. foot operated. J. Aster . .  , . . . . . . . . . . . . . . .  641.h"20 
Riveter tool. bolder. R. S. Moore . . . . . . . . . . . . . . . . . . . .  641,317 
Rolling metal to thin ,e-ages. method of and ap-

paratus for hot. T. V. Allis . . . . . . . . . . . . . . . . . . . . . .  641.429 
Rotary eugine, H. fI'ishering . . . . . . . . . . . . . . . . . . . . . . .  641.58.1 
Rotary motor, W .  H. Wineland . . . . . . . . . . . . . . . . . . . . .  641.482 
Rowing ma.chine, E. J. Kerns . . . . . . . . . . . . . . . . . . . . . . .  641.5Hti 
Sash fastener. E. h �cbacbt . . . . . . . . . . . . . . . . . . . . . " 641.407 
Sasb. window. Ross & Smith . . . . . . . . . . . . . . . . . . . . . . . .  64U;os 
Sawing macbine. wood. F. E. & E. L. Shore . . . . . . .  641.554 
Screw cutting machine. J. A. Becher . . . . . . . . . . . . . . 641 .258 
Sealing wax, device for applying". H. E. Rtder . . . .  641.648 
Separator. See Cream separator. Ore separa- · 

t.or. 
Sewing machine needle bar mechanism. P. niehl f{41.279 
Sewing machine needle l ubricating device, J. 1\ 

Rush.. . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  641.330 
Sewing machines, presser foot mechanism for 

sole. J. T. Rush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.331 
Sbeller. See Corn sbeBer. 
Shoe, S. W. Gunn . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.642 
Shoe ventilator and cushion, combined, Arnsfield 
Sbo�efo�le�'icoiiiy: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �HZ� 
Size treating apparatus. A. Step ban . . . . . . . . . . . . . . . .  641.343 
Slate mantelpiece. W. J. J�ewis . . . . . . . . . . . . .  , . . . . . . .  641.525 
Snap catCh, etc . .  J. D. Rrassington . . . . . . . . . . . . . . . . .  641.2!.i5 
Soldering iron heater. C. K Pierce . . . . . . . . . . . . . . . .  64].541 
Spark arrester. J. W. Hnrrelson . .  , . . . . . . . . . . . . . . . . .  641,593 
Sprin/l. See Bed !ilpring. Door spring. 
Stacker, straw, J. A. Mussetter . . . . . . . . . . . . . . . . . . . . .  641.53'2 
Stamp affixing machine, Sanborn & Kindt . . . . . . . . 64UUW 
Stamp, canceling. C. R. Blasse . . . . . . . . . . . . . . . . . . . . . .  641.21iO 
Stamp. self inking, fl. A. 'I'bexton . . . . . . . . . . . . . . . . .  641.611i 
Stanchion, cattle. C. H. 'Turner. . . . . . .  . . .  64J.480 Stayin/! machine. H. inman . . . . . . . . . . . . . . . . . . . . . . . .  641.3!12 
Steam engine. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi4.1,643 
Steam or bot water heater. J. A. Ratbbone . . . . . . . .  641.408 
Stove, J .  A. Unglaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C4U148 
Stoves. radiant oven for cooking. Ie""'. W. King . . . . .  &U.630 
Stovepipe fastener. W. H. Smitb . . . . . . . . . . . . . . . . . . .  641.557 
Straw carrier. W. E. White . . . . . . . . . . . . . . . . . . . .. . . . . .  641.5fl6 
String fasteninJ,! device, W. O. Ell iott . . . . . . . . . . . . .  641.282 
Surface gage. A. Sadowski. . . . . . . . . . . . . . . . . . . . . . . . . .  641.332 
Sus pAnders, A. S. Grimm . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.590 

(Continued tm f!GIIe 631 

� THE 
ENGINEERING 
MAGAZINE 

' FOR 1 900 
will present a galaxy of notable papers, 
full of suggestion alike to student and prac· 
tical luan . 

A handsomely illustrated prospectus, with 
saIuple copy, free on request. 

THE E N G I N E E R I N G  MAGAZ I N E, 
120.122 Liberty Street. New York. 

222-225 STRAND, W. C., LONDON, 

Buy TeJephon 
THAT ARE G OOD··NOT ' ·  C H EAP T H I N G S . "  

The difference in cost is little. We J!"uarantee 
o������tf:i!�b�

n
p�f�a:·a

s�\i;.
o�u��;����

s 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0· 2 5 4  South Clinton St..  Chicago. 

La" gest ManufactuJrers of Telephones 
exclusively in the U"vitea States. 

FA S T E R  THAN S H O R T H A N D ! 
One Stroke Prints a Word. 

No more Illegible notes. 
You can become a steno­
JIrapher at home ill 
six weeks with­
out a teachel'. 
IUachines 
fOl' the 
BLIND • 

Anderson Shorthand 
Typewriter, 2 5 3  Broadway, 

PBOEJII ROOSTER 
(PATENTED) 

Will bake or rORst 
sixtydifferentarticles 
saves time. labor and 
:��Iany 

IF�:,W;�S��: 
at you!' neal'est hard­
ware store. If Dot 
�'::f

l
b��:rerg u\�

·50 In 

Timothy Gingras, 
Sole Mfr., 

BUFFALO. N. y, 

r�;ri��� ��! ��!tl�nd GF�a� N2�1� t 
Grind. all sized drills from % to 2M in. Can 
be set fO!' any size in a few seconds. Gives any desired clearance. li'ull y  guaranteed. 
" Can't Grind Wrong." Catalog free. 

G. T. EAMES COMPANY, 
. 

2iiO Asylum Ave., Kalamazoo. Mich. -------
llianufaclory EstabliShed 17t H .  

LEAD PENCILS, ()OLORtlJD PENCILS, :;LATE 
PENCILS, WRITING SLATES, Sl'EIllL PENS, GOLD 
PENS. INKS, PENC"'IL CASES IN SIL V E R  AND IN 
GOLD, STA'l'IONlllRS' RUBBER GOODS, RULERS, 
COLORS AND AR'l.'lS'I'S· MA'l.'ERIALS. 
78 Reade Street. New York. N. Y. 

Manufactory EstablisllCd 1"61. 
DO N 'T SEW O N  

• witn IUl l. r o v e d  Wash. �' z �?pr:::i�:��:: F:r�����f� , I C tIe lever-tbeyholdllkegrim ; �:�� I c�ut�s1��tl';t�f:a��� . when desu·ed. By mall. lOc 

--�-" Bacbel or's Buttons made 

eacb. IIlus. catalogue show-l ing collar buttons and otber ill -m useful novelties made with !J� these fasteners, free on request. 
American Ring Co • •  Box P, Waterbury. Conn. 

SUBMARINE 

THE G REATEST FAM I LY N EWSPAPER IS 

Leslie's . . . 
Illustrated 
Weekly . . . 

It tellEl,the story of contemporaneous events and 

illustrates it with the most artistic pictures. 

He who reads it every week learns to recognize 

the countenances of the noblest men and wo­

men in public and in private life ; the appear­

ance of the world's most famous places, and 

the scenes of the greatest historic interest. 
LESLIE'S WEEKLY is a paper to keep on the 

library table, and to read and reread, and to 
file away for useful reference. It is read by 

more families of culture and reflnement among 

the masses than any other paper of its class in 
the world. It is the greatest, best, most attrac­

tive and cheapest of all American educators. 

It Is for sale everywhere-on the stands. in the 

bookstores, on all trains, at 1 0  cents per copy. 
One of the best general advertising mediums in 

t.he world. Send for rates. 

LESLIE'S WEEKLY, 
1 1 0  FlFTH AVE" N EW YO R K. 

JANUARY 27, 1900. 

A 
Education 

BY M A I L. 
We ha.ve prep&rcd SlICCC8!JrllJ l\lcehanleal 

or ArchiteC'tural Draughhmcn, Elee-
tt!�:!, sr

u�!:;:rs�C�!�'I�J�t:: c-!���!: 
pOlldenh, Stenographers and nook­

keeperl!f. Write for circular. Mention 
the profesalon you wish to enter. 

The InternaUonal Correspondence Sehoola, 
Box 942 8crontoo, PH.. 

SEND FOR NEW ART CATALOGUE . 
THESMIH! I'RfNlfR TYPEWRI 
SYRACUSE , NEW-YO 

(b� (Yl'�writ�r Ex�bang� 
1 � Barclay St . .  NEW Y O R K  
1 2 4 l a  Sal le S t . ,  C H I CA G O  
3 8  Bromfield St.,  BOSTON 
8 1 7  Wyandotte St., 

KANSAS CITY, MO. 
2 0 9  North 9th St . .  

ST. lOUIS,  MO. 
432 Diamond St.. 

PITTSBURGH,  PA. 
3 West Baltimore St., 

BALTIMORE, M D .  
W e  will save you from 10 

to 50% Oll 'I'ypewriters of al1 
makes. Send to,' Catalogue. 

gl T H E  " HOCCSON " 
N POCKET TI M E  STA M P  C;;; Prints Year, Month, Day. Hom and Min-

ti�� o�������t��i\�:t�t
r
�a�

c�n�
p

��: 
ployes' register. general time and check 
system, an absolute necessity in every 
business. Air cushion base. Operated 
without pounding. Complete witb die 
and ink. ready for use. II:lr Guaranteed 
jor perfect work and correct time. ormonev 
refwnded. 27 ThalJies St .. N. Y. 

Cb� S�i�ntifi� }fm�ri�an 
PUBL ICATIONS FOR 1 9 00 .  

Tbe prIces of tbe different publications i n  tbe United 
States, Canada, and Mexico are as follows : 

R ATES BY M A I L .  
SCientific American (weekly), one year. $3.00 
Scientific American Supplement (weekly), one year, 5.00 
EX���ti:g�!�fsg

ft!�eJJ�r��.fiC �me�ical� (m?nth: 
3.00 

Building Edition of tbe SCientifiC American (montbly i, - - - - - - - - - 2.08 

CO M B I N E D  R A T E S  
I n  tbe United Stlltes, Canada, and Mexico. 

Scientific Ameri.can and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 
SCientific American, ScientiHc American Supple-

ment, and Building Edition. - - - - - 9.00 
TERMS TO FORE I G N  C O U NTRIES. 

The yearly subscription prices 01 Sct<mtific American 
publications to "foreign countries are ."'S follow� : 

'1. S. 
Mvney. 

ScIentific AmeriC!l1l (weekly), - - $4.00 

English 
"Mor.ey. 
£ s. d. 
0 16 fi 

SCientific American Supplement (weekly) 6.00 1 .  
Building EdItion of tbe SCIentifiC Amer-

ican (montbly), - S 00 0 12 
Export Edition of the SCientific Amer-

ican (montbly) in Spanisb and EnglIsb 3.00 0 12 ( 

COMBINED RATES TO FOREIGN COUNTRIES 

SCientific American and Supplement, 8.50 1 14 11 
Scientific American and Building Edi-

tion. - - - - - - - _ 6.50 
Scientific Amerfpan, Scientific American 

Supplement, and Building Edition. - 11.00 

iY" Proportionate Rates for S;'.
;
}.(rmths, 

The above rate8 Include postal'e. whlcb we pay. Re­
mit by postal ur express monGy order. or draft to order of 

IUUNN &; CO., 361 Broadway, New York. 
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Ualuabl� BOOkS. 
� � 

EXPERIMENT A L  SCIENCE. 
By GEORGI!: M. HQPKINS. 

'1'8 IS is a book full of 
interest and value for 
'reachers. S t u  d e n  t s. 
and otbers who desire 
to impart or obtain a 
practical knowledge of 
Physics. J his �plendid 
wo,'k gives young- and 
old s!·metllill� wOl'thy 
of thouglJt. t t has in­
fluenced thousands of 
men in the choice of a 
career. It will give any­
one, young or old, in­
formation tbat will en­
able h im to compre­
bend the great im­
provements of the day. 
It furnisbes sugges­
tions for bOllI's of in­
structive reCl'eiLtiou. 

20th edition. Hevised and enlarged. nl4 pa�es. S20 
i l Ius. ElegalltIy bound in cloth. Pl'ice, by mail, post­
paid, 84-.00 ; Halt 1I10rocco. 85.00. 

� 
Liquid Air and the 

Liquefaction of Gases. 
Tbis book contains tbe full tbeory of tbe subject. It 

gives tlw elltire history of the Liquefaction of Gases 
fl'om the earjiest time to tile present, alic] contailis an 
illustrated description of uJI the experiments that have 
excited the 'fonder of auqiences all over tile coulltry. 
It is a logical explanation and application of the prinei. 
pIes of liquefaction, a history of the t.heory. ci lscovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. StartliD� developments i11ustrated by 
actual experiments. 1t  is not only B work of sC'ientific 
interest and authority, b!1t is int.ended for the general 
reader, being written in a popular style-easily un del:­
stooo by everyone. 

By Prof. '1'. Q'CO,"OR SLOANE. 365 Pages. Witb 
many J!Iustration8. Price 82.50. 

� 
A Complete Electrical Library. 

By PRO>'. 'J'. Q'CQNQR SLQANE. 
An inexpensive library 

of tbe best hooks on 
Electricity. Put up in a 
n e a t  f o J d i  n g  bOX, aa 
shown In cut. )i'or the 
Sl"udent. the amateur, tbe 
workshop. tIle elp.CLrical 
e n g i n e e r ,  schoOlS and 
colleges. Comprising five 
books, as follows : 
Arithmetic of Electricity 

138 pu!!,es, . .  . $1.00 

ITIlectric Toy Making, 140 
I)uge., . . . . . H.OO 

How to Become a Suc-
��':i':�1 

.
Elec

.
tr

�
cian

$l� 
Standard Electrical Dic­

tionary. 682 page •. $3.00 
FH'e 'Vuh"'n�, 1,30) lJage>l. Electricity SimpHfied ]58 

nl/f'  fJlu.;r M>u iit'U,"iL', 'aUolI:). pages. . . . . .  ih.oo 
A 'llaluabl.e and l.n-disptnsabl.e addition to evert} liln'a1'11. 

Our Great SpeCial Ofler.-We will send prepaid 
the above five volumes, j.andsomely vaund tn blue cloth, 
::��t���erll

l
�t�

e
nl�t���oi;:,

C
!�Sr�ei�:'�if!(Oitl�';f.,�(��i 

1'rice of $5.00 for the complete set. Tbe regulur 
pl'ice of the five volumes is $7.00. 

� 
T H E  S C I E N T I F I C  A M E R I C A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERl' A. HQPKINS. 
12,500 Receipts. 70s Pu!!'es. 

'rhis s p 1 e n d  i d 
work contains a 
c a r e f u l  compila­
tion of tue most 
I1 s e f  u I Receipts 
and Replies given 
in the Notes and 
Queries of COJ'l"e­
sponctenst as pub­
Iisbed in the SCI­
}';NTn�TC AMEHI­
CAN during the 
pust fifty years i 
t og e t h e r  with 
��d

n
rm;o���u� ba

l
d
e 

ditions. 0 'V e l' 12,000 selected 
Rece1pts are here 
coJ]eeted; nearly 
every branch of 
the useful art8 be· 
inll repr.eseDLed. 
It is by far tbe 
most comprehen­
sive volume of tbe 
kind ever placed 
before tbe public. 

Price $5 In cloth; 86 In sheep; $6.50 In balf mo­
rocco ; postpaid. � 

Gas1 Gasolinet and 
Oil Vapor Engines. 

The Only American Book on the Subject. 

A book desio:ned for tbe _ .... -����:::::;;;;. 
general information of ev­
eryone interested in this new 
and popular motive power 
and its adaptation to the in­
creasing demand for a cbeap 
and easily managed motor 
requiring no licensed enei­
neeI'. rl'he book treat.s of 
tbe theory and practice of 
Gas. Gasoline, and 0..1 En­
gines. as designed· and man­
u f a c t  u r e d  iIl the United 
States. It alo" co n t a i n s  
cbapters on Horseless Ve­
btcles. Electric Lighting, 
Marine Propulsion. etc. 

By GARDNER D. HISCOX. �.E. 270 Handsome EnJZrav­
in"s. Large Qctavo, 365 Pa!!,es. Price $2.50. 

IT Full descriptive circulars of above books wiU be 'mAlilea free upon applicaUon. 

M U N N  &, C O . ,  P u b l i s h ers, 
361 BROADWAY N EW YORK. 

J c ieutific �mtticau. 
SuspendinJZ device, A. It. Geoffroy .. . . . . . . . . . . . . . . . .  f041,381 
SWitch. See 'l'ramway switch. 
:jwitcb operatinJ! mechanism. E. J. Stanley . . . . . . .  641,342 
'I'uck, carpet. O. J. Riectmilier . . . . . . . . . . . . . . . . . . . . . .  64I,il2ti 
'l'alking lllucbiue. G. K. Cheney . . . . . . . . . . . . . . . . . . . . 641.578 
'J'elepbone. A. A. Low .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.t)t).) 
'I'elepbone, D. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  641,570 
'J'elephone aJJparatu8. I). H. Wilson . . . . . . . . . . . . . . . 641.5li!J 
'J'elepbone lines. COTlnection counter foI', It'. R. 

McBerty . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  641.400 
Telephone �wit.chboard . .... B. Cook . . . . . . . . . . . . . . . .  641.;.mJ 
'J'erminal bead und junction box. combined, 10'. B. 

Cook.. . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . 641,,74 

:}:g:��g�;�rf ��;�:�t�;·.D,��ln��;aYlor: . . : : :  :l1::� 
'I'bl l l  coupJin}{ . •  J. Mealey . . . . . . . . . . . . . . . . .  . . . .  U41.3�' 
'I'�ill coupling. untirllttlillg. J. Sykes . . . . . . . . . . . . . . 641.5tiO 
Ticket bo)ctill� and deliverillg apparatus,. "V. H. 

SnowllIan . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  641.6;)1 
'rire. C. \V. Hu lll. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.515 
'I'lre. blcy<:le wheel. }l-er::ruson & Shedd . . . . .  041.4&& 
'l' lI'e t.ightener. J. K. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  641.X5.> 
'I·ires. air PUIlIP for pneumatic. C. H. A llIidtlll . . . .  641.253 
'rires. machille for tunninJ,! inner t ubes (11' plleu· 

matico EllillwHo(1 & .\tiller . . . . . . . . . . . . . . . . . . . . . . .  641.378 
'I1ire8-. manufuctlll'illg pneumatic . .... A. Seiber-

ling.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  641.3.17 
Tobacco cutting' machine. J. C. Lawrence . .  . . .  641 .305 
'l'op, J. K ;SLUmp. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 641.&'>3 
Track sandinll upparatu�. C. \V. Sherburne . . . . . . .  't4l.aaS 
Tractiun wheel. J. D. Cul len . . . . . . . . . . . . . . . . . . . . . . .  t;.t1 .6'j!) , 
'l'ramway Colltact box. electric. E. Bunnet et aJ . .  041.264 
'l'rHITIway switch. 8l1spended. Bleichert & Pfaff. 

ellbach. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  041,261 
Trap. See Mouse t J'llp. 
Tricycle, A . . \1. A llel l . . . . . . . . . . .  1i41. 426 
'J'rolley arres-tel'. W .  E. Carlile. . .  . . . . . . . .  f.H4.a:l 
'l'l'ol1ey catcher. T-l. W. liruham.. . . .  ti41.;iS.,{ 
'l' l'uck, E. N. Ijilflllan. . .  . . . . . . . . . . . .  . . . . . . . . .  . . .  H41 .28fi 
Truck frame, CR''. D. 1.1. Kennedy.. . . . .  1i41.518 
'I'ruck 01' roller. \\' . .  \lcGulllli}{le. . . . . . .  . .  . . . . . . .  ti4l .fiO'o! 
Trunk lock, C. D. Logan . .  . . .  . . . . . . . .  641.458 :f:����: �r.' J��· lf6�!�t�.

I'.S.�
I
.
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Tubes or pipes. device for bending special shapes 
of, C. It. McKibbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (>41.�15 

TUlllng mechanism for stringed inRtrument.s. G. 
Brauer. . . . . . . . . . . . . . . . . . . . . . . . . .  . &ll.:{(j'j 

Turbille. Clarke & \Val'bl1rton . . . . . . . . . . . . . . . . . . . . . .  ti41.U24 
rl'wisting machine guide board. \·V. L. N,Jrden . . . . 641.402 
Type setting apparatus. J ohllson & Low . . .  641.296, (}41.297 
Type setting apparatus. A. A. Low . . . . . . . . . . . . . . . . .  641.:110 
Type sel Ling mechanism, Johnson & Low . . . . . . . . .  641 .2'J8 
'l'ypewl'lter key. F. C. HoyntOIl . . . . . . . . . . . . . . . . . . . . . .  641,635 
Umbrella. self opcnitlg-. H. 1--1 .  Kessler. Jr . . . . . . . . .  641.300 
Valve, W. E. H,,'kel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>11.509 
Valve. air brake illtercept illR• G. \-V. Bucl;;ulew . . .  .ti41 . 576 
Valve. back pressure. C. A. U. Storz .. . . . . . . . . . . . . . .  641.34;' 

��h��ie
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c
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V
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Yehicle drivinl! nl ld sleerinl! mechanism. mOtor, 
Hildebrandt & McMullin . . . . . . . . . . . . . . . . . . . . . . . . 641.511 

Vehicle. electrically propellea. Newman & Led· 
'vinka. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  64l,fi03 

Vehicle. motor. C. 'V. Hunt . . . . . . . . . . . . . . . . . . . . . . . . .  64 1 .514 
��g:�}:s.�����;nAot el�g��i

i
�
l 
circuiis ' 1�lld ' br(�k'es 641.313 

for, K A. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.412 
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e
te!tl��e tll�i�i:: G: 'Lanze·llcioer·fer:. : ·  : �t� 

Vessel. sailing. G. H. Perkllls . . . . . . . . . . . . . . . . . . . . . . .  641.321 
Vessels. instrument for recordinl! course and 
ViS�:�:�g�: �.�

e
. t�:��· . . ... �� · .

.
. ·. ·. . . . . . . . . . . .  . � :  �1:tW 

Wagon box. dumpin�. G. W. Merri l l .  . .  641.315 
Wa!!'on brake. B. 1. J)1l�ls. . . . . . . . . . . . .  '>41.277 
��::gbe���bl�1�[3' i��I�tlli

'h
b��rJ.

o
�oiilbined: A: ·c: 

&U.34'j 

\Ya�hf�:��l
l
�bine, 0: a: La·w·rence. . .  

. . : : :  gjl:�� 
Washing lllucbine. l:l. H.. Smith . . . . . . . . . . . . . . . . . . . . .  641.556 
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\Yuter heater and burner therefor, W. G. 'l'ay-
lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r04I.656 

\Yatel' beater and condenser, C. S. Kinney . . . . . . . .  641.5!li 
'Yater heater attn.chment. W. G. 'I'aylor . . . . . . . . . .  641.6.:'j 
Water h eater. electriC, A. W. Lawton . . . . . . . . . . . . . . 64l.aoti 
'"Yater sterilizing und condensil1ll apparatus. J. 

H. McDonllld .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641.,:\4 
Wheel. See Paddle wbeel. Polishing wheel. 

'I'raction wheel. 
"V heel and axle, A. M. Allen . . . . . . . . . . . . . . . . . . . . . . .  &U,42; 
Winding macbinery. yarn • . J .  D. Whyte . . . . . . . . . . .  H41.420 
Window sbield. M. C. Rend... . . . . . . . . . . . . . .  &11.:;24 
Wire splicin!!, tool. H. C. Al'llold . . . . . . . . . . . . . . . . . . .  641.632 
\.yoven fabrics. machine for raising aud dresain�. 

C. Wood .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 641.352 
"Vrench. See Pipe wrench. 
Wrench, S. S. Grove . . . . . . . . .  . . &11.641 
Wrench, W. '1'. Hatten . . . .  . . . . . . . . . . . . . . . .  641 .451 
Wrench, \.y. Hin�on . .  . .  . . . . . . . . . . . . .  641,292 

DESIGNS. 
�gm�'o�'j�': IJ.aC.i]i�I':.: : : : : : : : : : : : : : :  . . . .  ?J:l�J Cabinet.. kitchen. W. M. Henson. .  . . . . . . .  32.115 
Cbain link blank. B'. S. Weaver . . .  " . . . . . . . .  . . . .  32.101 
Display show case. J. G. H utcbinsol1 . . . . . . .  . :l2.114 
Door stop base or frame, H.ussell &. .. ·avor. . . . . . .  32.IL1J 
En�dne motor frame. G. C. lieckwith .. . . . . . . . . . . . . . .  ;)2.110 
�t��l���:���jt.

b
S��I��b�t .�1.���.�1::: :::: :::: :32.111�o ��:1rl 

Rug, J. Gately. . . . . . . . . . . . . .  . .  . . . . . . . . . . .  :12.117 
Sewer trap. O. P. Moran . . . . . . . . . . . . . . .  . . . .  52.108 
'l'ype, font. of printin�. it. L. Stillson. . . . . . . . .  :1:l.1lt: 

TRADE MARKS. 

LABELS. 

A Pl'inted COI)Y Of the speCification and drawing- of 
any patent in the foregOing- list. or any patent in print 
issued since 18&'1. will be furnisiJed from tOis office for 
10 cents. In ordering please SLate th� name and number 
of tbe patent deSired. and remit to :.\'lunn & Co., 3Gl 
Broadway. New York. 8pecial rates will be �iven wbere 
a lHrge number of copies arA deSired at one time. 

Canadian patents may now be obtained by the tn· 
ventors for auy of the inventions named in the fore 
going Ii�t. provided they are simple. at a cost of 140 each. 
[f complicated tbe cost will be a little more. For full 
instructions address MUDD & Co., 361 Broadway. New 
York. Other foreIgn patents may also be obtR.ined. 

�R�W�:·RIV;R 
\rVitb Foul' Intercbangeable Blades of lJitJ'erent Size�. 

Hollow Bruss Handle. A Handy Pocket '1'001. 
Sell� prelmld, 911 re(·t·1ut, of 75 �Cflt(ol. 

S M I T H  & W E SSON,  1 4  Stockbridge SI . ,  SPR I N G FIELD, MASS. 

::: I C A N A D I AN F J Rill wants control for Canada '-', � acceptable articles. DIXON & WI LT,IS, Toronto. 

� T U RB I  N ES �:��'lt�lF�i�ct&r ��.:, 
. Sl,riTlgfielfl. OblO, U. S. A .  

le!Y!e���� TYPE WHEELS.  MODELS &.EXPERIMENTAL WORK. &MAl.1.. MACHtNERY i _�.\:.�IE� ��� STE
�

CIL WORKS I�D N"'SSAU S! N.T. 

Do ' ou want U U ?  We want Agents everywberp ! '  FOR STEREOPTICONS AND SLIDES 
l.'hc h J.ud8or Collar and Cuff Compnny, \Vlnd8or, COlin. Moving Picture Machines and Films, write Williauls, e 

I ., 
e b"a I 

Bl'''WIi & Earle, !I2() Cbestnut St., Pblladelpbia, Pa. 
M A G I C A L  apparatus. scientiflc novelties, a �Ium ar 1 " : � etc. I l lustrated catalog of parlor tricks free. \. � �� Complete catalog wltb 600 engravings 2Oc. 

E X P O R T  C O M P A N Y ,  
Martinka & Co., Mirs., 493 Slxtb Ave., N. Y. 

35 N A S S A U  ST R E E T ,  N E W Y O R K .  l:&\1�rl.;a�WfiN�U�'!1:I Cable Address : (A B C Code) BRYAXE, NEW Y O R K .  3;£; ;;. ; 
'¥e are makinll Dnd �elling 
tbe best Art '1'001 in lise. Ap-
��:

s 
t���O�r�lsle�c?

f 
d�t 

.. �����; 
work alld save time fol' the 

IUacbiuery, 'l'ool�t Pll.tteI"US, Illodel!!ie 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions develuped. Special Macblnery. 

E. '" . Bai[\ard, 106 Liberty 1St .. New YOl'k. 

t�������� fr��. t�<1������
l
U
an. I N V E N  T I  0 N S P E R  F E  CT E D. 

FOR A I R  BRUSH MFG.  CO . "  Accurate Model and Tool Work. Write for C i rcu lar. 

ART WORK 80 Nassau Street, PAR S E L L  & W E E D ,  1 2 9· 1 3 1  West 3 1st St., New York. 
• Rookford, lII., U. S. A. 

Qti��·I�lIt�S��I����f �U
s
r
k
�
t
��lr��� ���c��'ht��ble�:�� 

invention IS prObably patentable. Communicn· 
tions strictly contldential. Handbook on Patents 
sent free. Oldest agency for secul'in,l! paLellts. 

Patents taken through l\'hl llli &: Co. receive 
8-peciaL notice, without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely i l lustrated weekly. Lnrg-est cir· 
culatlon of any scientific journal. 'l'erms. $3 n 
year ; four montbs. $1. SOld by all newsdealers. 

MUNN & CO , 36 1 Broadway, New York 
Brancb Qffice. b'25 F St .. Wa8binJZton, D. C. 

D .  L.. . H OLD£N 
133& BtACH st. PHILADtLPHIA PA. 

RSEGEALEI) ICE MACH INES 
S [ [  fiRST PA E StlENTITtc AMERIC:AN SEPT. Z . 139Q.  

TH E M O B I K E  R U N S  ITS E LF 
Trips at almost R. R· � __ .. - speed w i����

r
e�vor:� 

attention for 80 
m i l e s  s a v e 
steermg. N o  
s m o k e , n o  
flame. Simplej 
1 i gh t. s a  f e. 

. . Wears for thou· -Price S250.00 up_ san(b of miles 
Als!! lUllt.or r.arr;ages. Send 6 cents for descri\,I;\'e catalo�ue. 

A. M. HERRINC, ST. �OSEPH. MICH. 

grow paying crops because they're 

fresh and alway. the best. For 

sale everywhere. Refuse substitutes. 

Stick to Ferry'. Seeds and prosper. 

1900 Seed Annual free. Write for It. 

D. M. FERRY & CO . •  Detroit. Mich. 

S 3 D S Send us youradolress 

a ay ure andwewHlshowyoa 
how to make '3 aday 
absolutely sure; we 

furnish the work and teach you free' you work fa. 
the locality where you live. Send us your address' and we wi!! 
explain the business fully; remember we guarantee a clear pro­
fit of $3 for every day's work, absolutely sure, write at once. 
ROHL I!IAliUFACTURlNlI CO .. B01 I 1 _  IJETROIT. lIIlCB. 

YOU CAN MAKE. $ I OO.A WEEK � 
'OWN YO UR OWN SHOW, COMPLtTt OUTrJT-$IOO. 

LIFE MOT/ON FILMS &. MACHINE. 5 .  GREAT PASSION PLAY '" �OO OTHER 5 U B J E C T S  
I L I.. U !:> T P- C.A'TA., L.. O C. U � �  r- F't E. E.  

. LUBIN, LARG�Sr MFR PHILADELPHIA P. A 

The 
WOOD 

incu bator on a 
s m a l l  s c a l e. 
Fifty e g g  c a­
pacity. Heat, moisture and ventilation 
automatically and perfectly controlled. 

'Price only 87. 
Send for the Wooden Hen Book ; 

mailed free, together with a book about the 
E XCELSIOR I NCUBATOR, to tbose wbo 
name this paper. 

OEO. H. STA HL. Quincy. \I1inols. 

business it is only necessary to 
to details and follow the 

C E N TURY 
It tells in the 
years to learn.. 

are used all over the 
mailed on receipt of lOco B 105, Quincy, Ills. 

Premium� 
Awarded to tbe PRAIRIE STATE 
INCU )lATOR. Guaranteed to operate 
in any clim&te. Send for cata.logue. 

PR.URIR STj,TE INCUH.1'I'OU co. Homer l!Ily,P .. 

tlial, 10 cents. Sample Pree. 14-pa . practical ' P O U LTRY �Ac�::�'p��
ust

�:��
d
4' �g�fg:; 'i 

poultry book free to Yearly sUbscri�ers. Book 
alone. 10 cts. Catalo(l'lte of poultry books free. 
POULTRY ADVOCATE, Syracuse, N. Y .  -"' "  = �. - fb5wPt9.g!aL CG;,r.e���i�f fl�!J 

Over 5ObreedsTorkeys, Geese, Duckaand Chickens. HriD­
.dreds ofplate8from1ife. 15 best poultry bonseplans. Treat.­
ise ondiseases,howtofee4l, breecl, etc.Send tOe. fol"� J . R. BrabuoD, Jr. lc Co.. Box 69, Delavan, WI&. 

� T H E  HAR R I NGTON 8 KING PERfORATING CO. ft� SCR EENS ��.j'1.. P ER FORATED M ETALS OF EVERY DESCRI PTION FOR All U S E S  C"' IC�GO '\\'Ji�� OF ALL K I N D S  



u .  S. Storage 
Batterg . 

The only Ful l y  

Cha,'gcd Battcry 
that cau be ke) t 

in stock "'ithout 

det eriorat i o n .  

Can be safely ship­
ped to any part of 
t oe world. 

2 �  Volts 

5 Amp.  Hours 

Weight 2 Ibs.  

U. S. BATTERY CO., 2 5
3 BROAOWAY, NEW YORK. 

AND INSURANCE 
AGAlNST' LOSS 

OR 
DAMAGE 

TO 
PROPERTY AJlD 

LOSS·Op· ure AND 

6aining � in � POPUlaritv. 
'l'be old four-in­
band and coullh-g�� ��iSofl��0�: 
Up·to·daLe pea· 
ple are in favor 
of riding in a 
WINTON 

M OTOR 
CAR R IAGE 

w 11 i c b is now 
NO AGEN'l'S. g�.\':���[I�� �?o�� 

er thing " in conveyances. No borses to run away 01' to 
keep. No coachman necessary. It is a pleasure to pro­
pel yoUt'self. It is easily controlled arid operated. Is 
safe and simple and very economical. Hydl'o-carbon 
system. @"' Write for Catalogue. 
T H E  W I N TON MOTOR CARRIAGE CO . .  Cleveland,  Ohio.  

CHARTER Gasol ine Engine 
USED ANY PLACE 

BY ANYONE 
FOR ANY P U R POSE 

Stnt ioUf ll"ies. Portables, 

Engi nes and Pll llll)S. 
at'" State your Power Needs, 

B R ISTO L ' S  
RECORDING INSTR U M E NTS . 

Pressure Gauges, Vacuum Gauges. Volt .. 
meters, Amperemeters, \Vattmetel's, and 
'J hel'lUolUeters, make continuous records 
1Ja.y and. IViqht. \Vill puy for tbemseJves. 
F.V€l'y instrument fully gual'anteed and 
sent. on 00 days' trial. qr Serutjor Ci'l"cu· lars and Speci.men Chart. The Bristol Oompany, Waterbury, Conn. 

C H R I STIANA M AC H I N E  C O M PANY,  
Established 1862. • 

Christiana, Pa., U. S. A. 

Engineers, Founders . 
and Machinists. • 
Mauu fncturers of 

Turbine Water Wheels, 
adapted to all duties. 

Power '1'J'ausmittin� MachinerY":-Gearing. Rope Wheels, 
b""'riction Clutcbes, Shafting, Pulleys. Ha.ngers, etc. 

ar- Cutaio(fues on allJ)l'�cation. 

W a rm 
Ext re m i t i es, 

W a r m  a l l  ove r. 
Warm. Sf,ron�. Durable, Handsome. are our $ 3  Larg-e 

(;allntlet .Black Fur GI� Ives, by mail prepaid. 'l'be same 
1f{g���:a

i
t\l

a
t.r!!Ofgr�����I����������

r
O�1�1�6Ira�����f� 

Seventy-five and '.fwo-dollar unlined and silk-lined 
Mocha and Reindeer gloves for men. 

Our enlarged illustrated boukJet II Glove Pointers " 
may be bad free by mentioning tbis paper. It will give 
you a lot of information about dress, driving' and work 
gloyes and mittens. 

In Black Galloway and. .I'Tisian Fur Coat& and Robes 
we are headquarters. Get our " Moth-Proof JI booklet. 
Also coon. du�, wombat, Russian calf coatM. R�� ���°:fo��l'J�r��

i
;�a��3�����l;t ��:J ����r:� 

we are at bOmej Get our cust-om tan " Folder." 
The Crosby Frisian Fur Co., 1 1 6 M i l l  St., Rochester, N. Y. 

� t itutifit �tUtritau. 

" Perfection" 
Air M attresses 

For C A M P .  YACH T ,  H O S P I TAL a n d  H O M E ,  

are now so well und favorably known to the 
public that it is unnecessary to say much in our 
advE'l'tisements regarding them. 

fT Send fo,' CatalOGue. 
MECHANICAL FABR,IC COflPANY, 

I ndia Rubber Manufacturers. 
PROVIDlNCE.  R. I . ,  U. S. A .  

OVER 25,000 I N  USE. 
EASILY P U T  O N .  

A N D  R E LIABLE.  
HAS PROVED PERFECT 
FU LLY G UARANTEED. 

Coasting becomes so safe and eas.y you do it 
every chance you �et. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when C09.sting. You can adjust it to 
any make of cycle. 

Our Acetylcnc Uicycle I�ll.lnJ) is superior in 
construction to any made. 

Illustrated pamphlet oiving detailed vn,1ormation 
'regarding Brakp. and Lam11. ""Sent on aplJlicat'ion. 

ECL IP S E  B ICYCLE  CO.  
Box X ,  ELfl I R,A, N.  Y .  

A H O U S E H OLD P R O B LE M  SOLVED 
by coved ng Furnace and I 

A M B
H
L
eElr ASBEiSTOS I , I 

AIR  C E LL COVER I N G ' 
Estimates and samples can 
be had for the asking. 

Ambler  Asbestos Air Cel l  Co.,  

SHAVI NG SOAPS 
S O L O EV E RYWH E R.E 

Williams' Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap. 10 cis. 
luxury Shaving Tablet, 25 ets. 
Swiss Violet Shaving Cream, 50 eta. 
Jersey Cream (Toilet) Soap, 15 ets. 
William!!' S��ving Soap. (Barbers'), 6 Round Cakes. 
I Ib,,4OC. ExqUISite also for tOilet. Trial cake fOf2C. stamp. 

T H E  .J .  B . \N I  LLi A M  5 C O., G L A S T O N B U R� C O N N . 
LO"""" 64 G.;t .. , ".S�H. JT w � SIDHlY 16tClIHH,,{t .:o.T 

S 1 A ,-' varieties a.l lOwest prlceM. Best liailroad 
11:gklc&n�s���0�rt?�,e��Oi�

k
cl��YAes Sa

a
f�:� Ga B S Sewing �1acbines, Bicycles, '1'0018. efc. Save 

Money. Lists Free. CHICAGO ScALE Co .• Chicago. Ill. 

H IGH GRADE W�R��NG MACHINERY 
Single Machines or Com­

plete Equipments for 
Any Class of Work. 

Your Cor-respondence is ' Solicited. 
or- Illustrated Matter and· Prices on 

applicat.ion. 
J .  A. FAY eYe. CO. 

1 0 - 3 0  J o h n  St . .  C I N C I N NATI ,  O H I O  

� terns and Stcreopth!OIU-bow to 2!S6 tha, tens .n abo", Mogle Lon· FREE PAC E operat.e them-bow much they CORt. 
BOO K ���: :O��e:�:�:�������:}::t� 

" P TRADE MARK 0 "  
E C A M O I  

A L U M I N U M  PA I N T .  
Si�va:�.

st �W�!���y� °b*i��\�h�ble�o������
e 

6��
os

;�g 
ra��.;ts�

r
R���!tor��r:��: �r�at

s
��\v���

l
l:�cliin�

i
;�

c
L
es

: 
namos. Motors. Apparatus, A rc J.Jamps. Sockets, i{rack­
ets. Cars, Stations, General Decoration, etc. Sample 
bottle. by mail. for 25 cents. 
T H E  A M E R I CAN PEGAMOIO CO.,  3 3 9  B'way, New York.  

M AX I M U M  POW E R- M I N I M U M  COST. If you use a pump for 
beer. lard. acids, starch, 
p et r o  1 e u m .  brewer's 
IUIlSh, tanner's liquor, 
cottonseed oil or fluids. 
bot or cold. tuick or tbin 
you want to g-et tbe 

TABER ROTARY P U M P  
which does the  most work at. 
the 1east expense. Simply 
constl'ucted. Can be run at 
any desired speed. Perfect-

�Lft��i
a
�6�:k���l,

pa
b�

s
(��t� knt��i:�:����J:tbb�tal�ge::jr�� 

I TABER P U M P  CO.,  32 Wells St.,  Buffalo, N , Y . ,  U .  S.  A. 

. Co n�W Subscrib�rs 
t of th� t 

Sci�ntific Jlm�rican. 
� �  

P�rha"s You Don't �no",---=L 
tbat the SOPPLEMENT is a separate and distinct 
publication from the SCIENTI VIC A�IEn.ICAN, and 
was establislled in 187n. l'be 

Sd�ntlfic Jlm�rican Su.,.,I�m�llt, 
altlJOugh of uniform size and appearance as the 
SCIENTIFIC Al'U:RICAN, 

£arriu no Jldumising. ____ = ... 
It contains articles that are too long or too techni· 
cal for insertiou in the SCIENTH'TC A l\1}O;RIC'AN. 
Reports of meetiul2s and abstracts of important 
papers read before scient:ific. engineel'ing, electri­
ca1 and other societies all over t.be world are given. 
It is fully and handsomely illustrated. It bas 
�hort items of electrical, engineering and general 
SCientific news and carefully selected formuJre. 
recipes, etc. The two publications, when taken 
together, form a most complete work, sbowing the 
progress of the arts, sciences. chemistry. and man­
ufactures. not only in America, but 

Ouer th� Whol� World. ---=_. 
Every subscriber to the SCIENTU'IC AMERICAN? 
who can afford it. should also take tbe SUPPLE­
MENT and obtain the benefit of tbe combination 
rate. Terms for the SUPPLEMENT alone, $5.00 a. 

yenr. Subscribers to the SC[ENTIb�IC AMERICAN 
mny send $4.00 for one year's subscription to the 
SOPPLE.1JENT. 

W- See Combination Rates in another column. 

Remit by Check, Draft or Postai Order to 
IIcALLISTER II',. Optician, 49 Nas.au St • •  N. Y. MUNN & CO., Publishers, 

Best Ruling Machines, 36J Broadway, New York City. For 
the JESSOP'S STE E LTHB[E��t:' Haud and Power, with or without the 

BURROWS I D EAL AUTO MAT I C  S T RIKER 
and LAPPER, 

I D EAL BEAM STANDARDS 
I D EAL I N K  FOUNTAINS, 

FOR TOO LS, S AW S  E TC. 
W� .JESSOP '" SONS �� 91 JOHN 5T. NEW YORK--

PRINTING I NKS 
2 3  Dey Street, New York. E .  J .  

'I'be SCIENTIlnc AMERICAN i s  printed with CJJ A S  
ENEU JOHNSON &; CO.'S INK, 'l'entb and Lumbarcl 
8ts .. Philadelpbia. and 47 Rose St., opp. Duane. New Yora 

A GOO D O R D E R  
The old adage, " the proof 

regard to the Griffin Mil ls. 

following order indicates. 

of the pudding is in the eating," al ways proves true in 

T hose w ho know them best l i ke them m ost, as the 

L E H I C H  P O R T L A N D  C E M E N T  CO. 
M a n ufact u rers of H i g h  C rade Portland Cem ent. 

BRADLEY PULVERIZER C o . ,  9 2  State St . ,  Bostoll, �iass. ALLENTOWN, PA. , July 17, 1899. 
GENTLEMEN : Replying to yours of tll" 14th ill. t.  inquiring as to the satisfaction your Griffin :Mills are giving us, would 5.:'ly 

that our Company, having recently declUed to build a new plant, we have been looking closely into the wod.;:illg and operating 
of other kinds of mills for pulverizing cemellt clinker and lime rock, and have concluded, after thorough examination, that we 
will equip our new works with 28 Griffin Mills. This, in addition to our present plant, will give tIS S2 of your HlllIs ill use. This 
�!lould be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly. 

(Signed) CHAS. A. MATCHAM, Superintendent. 

We will be pi eased to furnish intendiujl buyers with full in. 
formation regarcJmg the working Qualities of these MilIa 
for pulverizing all varielies of refractory substances . . . . 

T H E B R A D LE Y  P U LV E R I Z E R  CO., Boston,  M ass. 


