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THE LAKE BIWA-KIOTO CANAL, JAPAN. 
BY SA::'URO TANABE, ABBO";. J(. INST. C.R. 

Lake Biwa, which is the largest lake in Japan, cov­
ering some 500 square miles, is 280 feet above sea level 
and is 36 miles from the Bay of Osaka, on which is 
situated a city of the same name, whIch is the commer­
cial center of Japan. The lake has an outlet called ; 
the Yodo River, whose course for the first 13 miles is 
impeded by cliffs and rapids, when it reaches the town 
of Fushillli. From this point to Osaka on the sea, a 
distance of 23 Illiles, the Yodo is navigable. It will 
thus be seen that the lake navigation is separated by 
natural barriers from the river navigation. About 
half way between Fushimi, the navigation terminus 
of the Yodo, and Lake Biwa, is the city of Kioto, which 
is connected with Fushimi by a canal, but is separated 
from the lake by the N agara and Hino-oka ranges of 
hills. 

The objects of the construction of the canal between 
the lake and the city were : 

1. To open a line of boat navigation between the 
Lake and Yodo River through Kioto. 

2. The production of water power and the distribu­
tion Of power and light in the city by electricity. 

3. The irrigation of rice fields in the vicinity. 
The work was commenced in Hltl5 and completed in 
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1891, under the direction of Sakuro Tanabe, Assoc. M. 
lnst. C . .  E., who was the engineer-in-chief. 

Main Canal from Lake Biwa to the City of Kioto.­
The main canal connects the southwest extremity of 
Lake Biwa with Kamo River in the city of Kioto. 
The length of the canal is 36,650 feet, and it has two 
locks, one inclined plane and three tunnels. The dif­
ference of level in this distance is 140 feet, of whICh 129 
feet are overcome by a lock and an incline, and the re­
maining 11 feet by the canal gradient, which is between 
one in 2,000 and one in 3,000, except in the last stretch 
in Kioto, where it is almost level. 

At the lake end the entrance to the canal is formed 
on land reclaimed from the lake by debris from the 
canal and tunnel excavations, and extends about 1,000 
feet from the old shore ; a breakwater protects this en­
trance. The first stretch of open canal is 28 feet wide, 
5 feet deep and 1,800 feet long, and leads to the first 
and principal tunnel. The level of the lake fluctuates 
seVl'ral feet, according as the season is wet or dry, and 
a regulating lock and sluice gate on this first section 
are necessary to maintain a constant flow of 000 cubic 
feet of water per second through the canal. 

POWER. 

[,3.00 A YEAR. 
WEBKLY. 

and ropes at the sides. The tunnel was excavated from 
both ends a:ld from a 10� feet by 9 feet elliptic perma­
nent brick-lined shaft, 150 feet deep, sunk at about 
one-third the distance from the west or Kioto end. 
The tunnel was begun in March, 1886, and completed 
in February, 1890; the headings from the shaft and 
from the west entrance met in July, 1887. 

Some difficulty was experienced in dealing with the 
water froul the shaft and from the lake. There was 
only one accident on the lake side, where the soil was 
treacherous. In October, 1888, about 15 yards of tim­
bering fell, inclosing 65 miners inside the break. Hap­
pily, after 47 hours they were rescued. The tunnel 
was constructed almost entirely by hand la.bor, 011 
account of the very frequent change of hardness and 
nature of tt .� rocks, which were full of fissures, and to 
the cheapness of labor and inability of the miners to 
manage rock drills. 

From the west end of the first tunnel there are 14,511 
feet of open canal, sometimes in cutting and at other 
times orl embankment; but mainly skirtmg the hill 
side. Water is led off from cert.ain points in this sec­
tion of canal to irugate rice fields to the southward. 
Then comes the range of Hino-oka hills, pierced by 
two tunnels 411 feet and t 802 feet long respectively, 
through clay slate, hornstone and sandstone. Just 

(Continued on page 340.) 

The first tunnel, 8,040 feet long, passes through the 
Nagara range of hills and is the longest navigable 
tunnel in Japan. It ha.. a horseshoe section 16 feet 
wide and 14 feet high, providing for 6 feet depth of 
water, and is pierced through a. formation of clay slate, 
hornstone, sandstone and quartz porphyry. It is lined 
with masonry and brickwork. There is no tow path ; 
the boat being propelled by a chain laid at the bottom 
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IXTEBIUTIONAL CO-OPEUTIOX IX THE both hemispheres, and the intervening national meet-

ADVA.CEJlENT OF SCIENCE. ings w il l  give ample opportunity for founding the 
There is a growing appreciation of the fact 

-
that· the association and concluding all necessary arrange­

secret!! of science, as they are from time to time re- ments. 
vealed, are not, or should not be, considered as,the prop- • I • I • 

erty of the individual, but that they belong to the race The New lUelhydrie Sphere. 

at large. This is evident from the increase in the num- An Italian inventor named Corzetto, says La Fance 
ber of societies for the promotion of science, some of Militaire, has constructed an appa:·atus which he calls 
which take a name which indicates that this advance- a " methydric sphere," and by means of which he pro­
ment is the special object of their endeavor. Closely fesses to be able to descend to any depth in the sea. 
allied to these are the specific technical and engineering In his experiment at Spezzia hl:l stored some two thou­
societies, at whose periodical meetings the experience sand cubic feet of compressed air in his apparatus, which 
and discoveries of the members are recorded, and sub- he entered with two friends, and which was then lower­
sequen�ly published for the benefit of the general pub- ed to a depth of some thirty feet. As aftel· the expira­
lic. In addition to the monthly or quarterly meetings tion of nine hours the" sphere" had not yet been seim 
of the local branches, there are the great annual gather- to reascend to the surface, a message was sent to the 
ings of the technical and scientific societies, in which admiral in command of the Naval Department, whoQ.t 
the chosen representatives of the local societies meet once sent a diver to the spot. The" sphere" was found 
to discuss the progress of the year, and present such still resting on the sea bottom, but the diver heal"<.1 
new theories and laws as have been proposed or dis- nothing in answer to his knocks. Some barges having 
covered. been brought to the spot by a tug, the .. sphere" was 

It would be difficult to overestimate t he service that hauled up wit h  ropes, and as soon as it emerged its 
has been done to SCience, whether pure or applied, by door was opened, and the inventor appeared with a 
these annual conventions. In re�ing the reports of livid face and half asphyxiated. His two companions 
proceedings, especially the proceedings of the annual were unconscious, but were quickly resuscitated. They 
conventions, we have often been impressed with the had remained eighteen hours under water. The inven­
fact that the authors of two different papers upon the tor explains that so far all his experiments were suc­
same or related subjects will frequently supply each cessful, but on this occasion when he intended to reo 
other with the missing link in their arguments. Sepa- turn to the surface the air pressure at his command 
rated, perhaps, by many thousand miles of distance, proved insufficient to expel the water ballast, of about 
they have attacked the problem from two different two tons weight, which had so far kept his appliance 
points of view, and the half truths which each i nvesti- submerged, and hence they had to remain where they 
gator had discovered, and which promised separately were until rescued. At any rate, three persons wel·e 
to tremain an unsolved problem, dovetail together at enabled to remain under water for eighteen hours, and 
the convention i nto a complete demonstration. Co-op- this experiment may not be w ithout significance as re­
eration is the very life of successful scientific research; gards the much discussed problem of submarine navi­
for genius is scarce, while industrious mediocrity is plen- gation. 
tifu!. There are, doubtless, multitudes of searchers .. • • I • 
m the fields of science who are carrying fragments of SOine Beglnnlog. to Seteoce. 

disjointed truths which, if gathered in one place and The modern plan of instruction offered by the Uni­
pieced together, would make a valuable addition to the versity of North Carolina IllOre than one hundred years 
ascertained truths of science. ago was the work of a committee of six. Two of this 

It is true there are the columns of the scientific press, committee were graduates of �rinceton, one a graduate 
which have undoubtedly proved the most effective of and ex-professor of the University of Pennsylvania, 
all means for the exchange of ideas, the record of dis- two had been students of Harvard, but their educat ion 
covery, and the spread of scientific knowledge; but at Cambridge had been interrupted by the Revolution­
the general congress or convention has the advantage ary War, and the sixth was an eminent lawyer. The 
that it is not local in its scope or effect; that the- at- names of these men were Samuel McCorkle, David 
tention of the scientific world is centered upon it in Stone, Alfred Moore, Samuel Ashe, H ugh Williamson, 
the expectation of hearing the very latest and most im- and John Hay. The course planned by this committee 
portant scientific facts; and that in the various meet- in 1792 gave great prominence to the scientific studies, 
ings there is an opportunity for the verbal exchange of especially those which could be applied to the arts. 
ideas for question and answer, and for detailed and ex- The report furt,her recommended the purchase of 
haustive debate. There is an incidental but very real apparatus for experimental philosophy and astronomy 
value, moreover, in the scientific congress in the fact 'in w hich m ust be included a set of �lobes, barometer, 
that it brin. tae members of widely separated districts thermometer, microscope, telescope, quadrant, pris­
into contact, and introduces that element of personal matic glass, electrical machine, and an air pump. The 
sympathy and regard which is one of the most prom- ancient classics were made elective, the degree of 
ising features of our modern civilization. Bachelor of Arts being obtainable without the study of 

It was a natural step from the National to the Inter- either Latin or Greek. In 1800, however, Latin was 
national Congress. Within the past few years several made a required study, and an election allowed be­
of the latter have been organized, and in nearly every tween French and Greek; and in 1804 Greek was added 
case they have grown steadily and accomplished good to the required studies. It is remarkable that thiS 
work. The arguments for the National are doubly scheme, adopted in 1792, is almost identical with that 
strong for the ) nternational Congress: for the wider adopted by Congress for the colleges to be formed 
differences of climate, character, opportunities and under what. is known as the Agricultural and Mechani.­
methods of research which exist among nations give cal College Land Act of 1862. But its interest for us 
the annual ,reunion of their leading scientists a special to-day lies in the fact that it led to the establispment 
value. For, undoubtedly, the system or general drift of the first astronomical observatory in the United 
of scientific research undertaken by any people will be States, to the first geological survey by public author­
modified by its national temperament. In Gennany, ity in America, and to the first equipment for the 
we might expect that the theoretical tendency would teaching of electricity.-Appletons' Popular Science 
be predominant; in England and America, the practi- Monthly. 
cal; and it is in the personal intercourse of the represent- ------.... -,�._ . .... -------

atives of these se parate schools that we naturally look 
for special results, which could nevar be independently 
achieved. 

The time is certainly ripe for the establishment of a 
great international association for the advancement of 
science. The various national associations have shown 
by their  recent fraternal exchange of courtesies that 
they are prepared for it and are fully alive to the bene­
fits which it would confer. They are selecting their 
places of meeting nea.r the national border lines, in 
order that the interchange of visits may be facilitated. 
We learn that the American Association will meet next 
year at Detroit, and that it will adjourn to Toronto to 
assist in welcoming the visiting B ritish Assol'iation. 

This body has responded by inviting the officers of our 
gathering to attend as honorary members, and throwing 
its doors open to all the members and fellows. The 
same spirit is shown across the water, where the Asso­
ciation FranQaise pour l'Avancement des Sciences has 
chosen Boulogne as its meeti ng place, and in response to 
its suggestion that the British Association should lJleet 
at some to wn on the opposite coast, the latter body has 
chosen Dover for its gathering i n 1899. The mention 
of the year 1899, the closing year of the century, 
natural ly suggests that the opening year of the twen­
tieth century would be a fitting time for the first meet­
ing of an international association. It will be the 
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-Present aapect. of artlHclal proJIIIIIBtlon of t.be tree ............... ... 

year of the great Parisian Exposition, which will be 
certain to attract a large nll1llber of scie ntists from 

The Semi- Centennial Anniversary number of the 
SCIENTIFIC AMERICAN, issued last J uly, of which we 
printed 175,000 copies, has been so nearly sold up that 
the price of single copies by mail has been advanced 
from 10 cents to 25 cents each. The number was most 
generously noticed and commended by the press of the 
country, some three thousand different publications 
extending to us their congratulations, of which we 
have been heartily appreciative. The edition con­
sumed 78� tons of paper, and required for its printing 
the work of eighteen presses, day and night, for two 
weeks, costing to produce over twenty thousand dol­
lars; but the resum6 of our progress in the arts and 
sciences for half a century which was thus presented in 
t hat issue of 116 pages forms something quite uniq ue 
in the domain of weekly periodicals. The number is 
already classed as a valuable addition to many libra­
ries, as much of the matter it contains is nowhere else 
to be found in such convenient and available form. 
Persons unfamiliar with the processes of making and 
circulat ing a metrnpolitan newspaper lJlay be interested 
in the fact that two hundred and sixty sacks of the 
largest size, containing the anniversary is!! ue and weigh· 
ing more than eleven tons, were sent through the maila 
in a si ngle day. As we cannot furnish copies after our 
present limited supply is exhausted, it behooves every 
one desiring a copy to obtain it without delay. With 
the order remit 25 cents. 
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NOVEMBER 7, 1896. J 
'rhe Removal of the Iron Gates of the Dan ube. 

With the imposing ceremonies which marked the 
opening of the Lower Danube to navigation on Sep­
tember 27 of this year, one of the most stupendous and 
difficult engineering WCl"ks of modern times was put in 
pI'actical operation, and the" Iron Gate," which have 
hitherto barred the great natural inland waterway 
between Western Europe and the East, were at last un­
locked. This was not the first time that man had at­
tempted to open a passage; for there are indications 
that the Roman engineers had studied the problem 
nigh upon eighteen hundred years ago, and made a 
partial attempt at its accomplishment. Indications of a 
road and a canal can be found at the Iron Gates, where 
the natural obstructions are most formidable. A 
Latin inscription bearing date A.D. 101 tells how the 
emperor .. had a road made here by cutting away the 
rock and putting in supporting beams." Through all 
the centuries intervening between the Roman ascend­
ency and the nineteenth century nothing of importance 
was done in the way of improvement, and it was not 
until the year 1830 that Paul Varsarhely drew up an 
elaborate plan, upon which all subsequent improvement 
was based, and succeeded in getting a small portion 
of it carried out, by the blasting of a canal 104 feet wide 
and 394 feet long in one of the worst parts of the rapids. 

The present successful attempt to open the Danube 
owes its inception to the Berlin treaty of 1878, which 
intrusted the work to Hungary, who undertook to bear 
the expense in consideration of a right to levy tax on 
the river navigation. The plans of the present work 
were drawn up by two Hungarian engineers Wallandt 
and Hozspotzky. The work was let on May 23, 1890, to 
a German company, the government being represented 
by the aforementioned engineers, who had charge of 
construction. The date of completion was December 31, 
1895, a remarkably brief time when we bear in mind the 
un('ertainty and magnitude of the work. At the very 
outset it was foulld that the peculiar formation of the 
river bed, the s!larp projecting rocks and their intense 
hardness, necessitated the construction of special plant 
for its removal. The tools which had done good service 
at Suez, Panama, and the St. Lawrence River were 
found to be worthless here, as may be judged from 
the fact that" in three days in the early operations 
$5,900 worth of black diamond points were ruined; 
the great percussion drills were shattered, and at low 
water the boats bearing the drills were caught on the 
jagged rocks." N early two years were consumed in the 
manufacture of new apparatus, and then the work of 
blasting the channel began in earnest. In some cases 
the ·bed of the river was laid dry for excavation by 
building solid stone dams and pumping out the water. 
Where this was not possible, the removal of the rock 
was accomplished by shallow boats, carrying heavy 
drop chisels, weighing froll! 8 to 10 tons, which were let 
fall with sufficient force to break up the rocky bed ready 
fOl' removal. In similar fashion the holes for dynamite 
blasting were drilled by a row of tools operated from 
boats. 

The barest recital of the details of the blasting oper· 
ations, which extended over more than sixty miles of 
the river's length, showlS the magnitude of this work­
by far the greatest of its kind ever undertaken. The 
figures speak for themselves, and we give them with­
out comment.· A few miles below the island of Moldo­
va is the first cataract, and here 9,679 cubic yards were 
bllllSted under water to make a canal 197 feet Wide and 
2,624 feet long-the minimum depth throughout the 
whole sixty-two miles being ten feet. Nine miles below 
this is the second canal, one and one· half miles long, 
which necessitated the removal of 86,328 cubic yards. 
Five and one-half miles further down 61,476 yards were 
removed to make a canal one and one-fourth miles 
long. Then the projecting point ot Greben Mountain, 
which made the river too narrow, had to be cut away, 
which meant the removal of 522,300 yards, and just 
beyond it three stone dams were built because the river 
was too wide and the water shallow. Two and one­
half miles below this a bank of hard rock crosses the 
river, and here 4,185 yards were blasted out to make a 
canal 4,265 feet long, and moreover a darn two miles 
long was built to narrow the channel and increase the 
depth of water. 8ix miles below this point the moun­
tains close in upon the river until the banks are only 
:J2l:! teet apart, and the water deepens to 164 feet. It is 
here that the Roman engineel's have left an enduring 
monument in the road along the rocky bank. Seven 
and one-fourth miles below are the mOISt treacherous 
cataracttl, known as the Iron Gate of the Danube, 
where, after a strIp of the bed of the river had beeu 
dammed and pumped dry, 497, 040 cubic yards of rock 
were blasted out and a canal 262 feet wide and ten 
feet deep was built. Two great dams, respectively one 
and three-quarters and one and a half miles long, were 
al!!o constructed. 

In the whole distance a grand total of 1,635,000 cubic 
yards was excavated, of which 915,600 yards were 
removed under water. The work was carried out 
under the supermtendence of forty engineers of the 
company and several others who represented the state. 
Nine thousand workmen were contmuously employed 
on the works. and in additIOn to these were the artl-

J titutifit �mtritJu. 
sans who were engaged at the shops in the manufac­
ture and . repair of plant. The boats which were 
equipped With fpur drills blasted out 84'7 cubic yards 
in a day of twenty-four hours, and the boats equipped 
with drop chisels averaged 82 cubic yardt! per day. The 
blasts, at times, were very heavy, as much as thirteen 
tons of dynamite being used in a single charge, the 
cost of one of the larger explosions having risen as high 
as $7,600. The under-water charges, however, were 
usually small, with a view to producing debris of a 
suitable size for removal by scoops and grapnels. The 
whole work cost $10,000,000, and the blasting opera­
tions caused the loss of fully two hundred lives. 

Previous to the opening of the canal the passage of 
the Iron Gates was impracticable for an average of 
one hundred and seventeen out of the two hundred 
and twenty-five days of navigation in the year for 
boats drawing more than 5 feet of witter; and from the 
Iron Gates up to Bazios the river was at no time navi­
gable by boats drawing more than 6 feet. The canal 
will now give Vienna an unobstructed outlet to the 
sea for boats drawing 10 feet of water. 

'rhe formal opening was theJ)rowning success of the 
Hungarian Millennium, and the various nationalities, 
Hungarians, Servians, Roumanians, etc., who were 
interested in its construction, are justly proud of t heir 
great engineering achievement. Fuller details of this 
great work, with illustrations, will be found in the 
current issue of the SUPPLEMENT. 

• 'e, • 
'rhe Relative Pe"formallce of the St. Paul a n d  

t h e  Lncanla. 

The Marine Journal, of New York, and the Ship­
ping World, of London, have recently been engaged in 
a discussion of the relative performance of the St. Paul, 
of the American, and the Lucania, of the Cunard line. 
The Marine Journal, commenting on the remarkable 
speed shown by the American boats this year, states that 
it. has "been besieged with communications asking" it 
.. to compute and publish the time the Lucania should 
allow the St. Paul in their record-breaking trip, worked 
out by the rule which governs steam yacht racing." 
The work of computation was intrusted to t.he well 

known civil and marine engineer, Charles H. Haswell, 
author of " Haswell's Mechanic's and Engineer's Pocket 
Book." 

From a calculation based upon Mr. Haswell's formula, ,yGC = V, where G represents the grate surface; C, 
Tt 

the air pressure; T, the gross t.onnage; and V, the rela­
tive speed of the two ships, he finds that the Lucania has 
1'043 times the relative speed of the St. Paul. He then 
says: .. As my formula may not be accepted, I further 
submit a comparison of their capacit.ies by their ton­
nage and indicated horse power;" and from this he 
finds that the Lucania has 1 '32 times the ratio of power 
to tonnage of the St. Paul. Assuming that the speed 
varies as the cube root of the power, he finds that the 

Lucania 1'323 
relative speeds should be ---- = -- = 1'097 in 

St. Paul 1'206 
favor of the Lucania. Mr. Haswell then says: .. In a 
recent passage the speeds were, Lucania 21 '37 miles per 

21'a7 
hour, and St. Paul 21'08 miles per hour, hence -- = 

21'08 
1'01, consequently, with 1'097 times the capacity, the 
speed of the Lucania was only 1'01 times that of the 
St. Paul, evidencing an advantage in the latter in pro­
portions of hull, water lines and application of power. 
Mr. Haswell finally arrives at 10 hours 58 minutes as 
the allowance, based upon the above calculation, which 
the Lucania should make to the St. Paul, if they both 
started from Southampton. If they both maintained 
the average speeds, 21 '37 and 21'08 knots per hour. of 
the trip in question, the Lucania would be in first by 
1 hour 59 mInutes, but she would lose the race on time 
allowance by 8 hours and 59 minutes. 

'rhe Shipping World in reply claims that Mr. Has-

well's formula V = «G
T
� is similar to the" displace­

ment coefficient " fonnula of the British text books. 
which by a transposition of its members becomes 

.8jK P 
V = V D I ' when K is a constant, P = power, and D 

= displacement. The writer claims that Mr. Haswell's 
formula takes T (gross tonnage) as proportional to the 
displacement, "whereas thel'e is little or no relation 
between them," inasmuch as" in these high-sided pas­
senger ships, the body above water can be made of 
very varying forms, and the ratio 

tonnage· due to deck houses 
under-deck tonnage 

can be considerably altered. In the St. Paul this ratio 
is higher than in the Lucania, and to that extent the 
latter HI penahzed by his rule." The same writer 
points out that if in the case of the St. Paul the gross 
tonnage, which is 11,629, be represented by x + y, where 
x = gross tonnage below upper deck and y = gross 
tonnage above upper deck, we .. cut off the deck 
houses, etc., and place an equal weIght In the hold," 
then .. the new tonnage 18 X, and by Mr, Haswell's 
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rule the speed of the ship is a function of x and not of 

x + y, although the weight and form driven are ex­
actly the same." He further takes exception to the 
phrase .. speed of vessel is as the cube root of the 
power of propulsion, " for the reason that .. when the 
speed exceeds the limit at which wave-making resist­
ance becomes important in proportion to frictional re­
sistance, the resistance will vary by a higher power of 
the speed." This he claims in the case of "vessels of 
the form and dimensions of the St. Paul and at these 
high speeds would vary as (speed).o" 

Without following out the writer's argument any 
further we give his conclusion, which is that "with 
equally clean bottoms, draughts not purposely light­
ened, no detention, and the same weather, the Lucania 
is just that much better than the St. Paul that she 
was designed to be." 

We think that the expert of the Shipping World has 
yet to prove his last statement. At the same time it is 
certain that no reliable basis of comparison could be 
reached unless a run were made under the same con­
ditions. If both boats had just come off the dry dock, 
if their displa('.ements and indicated horse power were 
accurately known, if they kept sufficiently close to­
gether to insure their meeting with the same· condi­
tion of tides and weather, and if both were burning the 
same quality of coal, no doubt a satisfactory time allow­
ance could be estimated. It is only just to point out 
that on the trip in question 21'08 miles per hour was the 
record seagoing speed of the St. Paul, whereas21'37 was 
0'64 knot below the record seagoing speed of the Lu­
cania. 

There is one point of comparison however in which we 
think the St. Paul would show a decided superiority, 
provided the oft-quoted daily fuel consumption of 
the two ships is correct. This would be in a compari­
son of the two ships on a basis of speed, displacement, 
and coal consUlnption. According to the daily press­
we cannot ascertain how far the figures are official-the 
Lucania burns 540 tons per day against 310 tons con­
sumed by the St. Paul. We think that if the two ships 
were tested on this basis, not even the higher speed of 
the Lucania and her greater displacement would off­
set her enormous consumption of fuel. It is just here 
that t.he high boiler pressure (200 pounds to the square 
inch) of the St. Paul and her quadruple expansion en­
gines show to such great advantage over the lower pres­
sure and smaller range of expansion of the Cunard boats. 

'rhe subject is of great interest, and if the officials 
would publish the average indicatpd horse power, the 
displacement and the general condition of the two ships 
in connection with a passage made at full speed, say 
from the same latitude off the coast of Ireland to 
Sandy Hook, it would be possible to arrive at a very 
close estimate of their relative performance. . 

There ilS no guesswork in the science of ship design 
as carried out in such notable yards as those of Messrs. 
Cramp & Sons and Laird Brothers. The St. Paul 
and the Lucania were each designed for a speCial class 
of work; and it would probably be found that each 
ship was approaching very closely to the estimated per­
formance, with a balance on the score of economy in 
favor of the St. Paul. 

.. .. , . 
Su ndry Error. In E8tl matlulr the Cost. 

The estimated cost of the Manchester ship canal was 
$28,750,000. Nearly $80,000,000 was spent before the 
canal was ready for business. The international com­
mission reported in 1856 that the cost of digging the 
Suez Canal would certainly not exceed $40,000,000. It 
had cost $94,500,000, to say nothing of Egypt's gratui­
tous building of lighthouses, dredging of the harbors, 
advance of money without interest, and gift of forced 
labor, the whole amounting to $20,000,000 more. Engi­
neers spent a year collecting data for their report on. 
the Congo l"ailroad, which they asserted could be built 
for $5,000, 000. They now say that the total cost will 
be from $12,000,000 to $15,000,000. The egregious under­
estimate of cost of the Panama Canal nearly swamped 
that enterprise before wholesale stealing completed the 
ruin. The forts on the Meuse River, estimated at 
$4,000,000, cost $16,000,000; the Corinth Canal cost 
$12,000,000, instead of the estimated $6,000,000; a har­
bor and a railroad on the island of Reunion cost 
$13,500,000 instead of $6,800,000 ; the Senegal railroad, 
which WIllS to be completed for $2,600,000, absorbed 
$9,000,000, and the I,angson railroad, in ronkin, which 
was to open a conquered province for an expenditure 
of $500,000, bled the French treasury to the tune of 
$4,367,790.-Army and Navy Journal. 

. , ... 
The Centellnlal of Gas LIChtlDC. 

The one hundredth anmversary of lighting by gas 
occurred In July. The first practical trial was made by 
Murdoch, in Birmmgham, England, in July, 1796. It 
failed, however, to attract attention, and the next 
attempt was not made until 1802, when several build­
ing!! in Birmingham were illuminated with gas upon 
the receipt of the news of the peace of Amiens. Gas 
was Introduced in London as late as 1807. Murdoch, 
although not the inventor of illuminating gas, did 
much to secure its introduction.-Elektrotechnische 
Rundschau. 
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Lie u '. Wille'. E.eape. 

Lieut. H.  D. Wise, stationed at Governor's Island, who 
has been experimenting with man- carrying kites, had a 
narrow escape on Octoher 21 from being a victim of his 
own experiments. The kites used were of the well 
known Hargrave type which we have before described. 
They are flown three at a time. The half inch rope 
was attached to a wmdlass to take up the strain. 

Attached to the cable, about a foot below the lowest 
kite, was a pulley, from which was rigged a boatswain's 
chair, one end of a line through the pulley block being 
attached to the chair and the other being left free. 
The purpose of this was to enable the observer to take 
his seat after the kites had been raised to a point where 
they would be steady. The pulley rope was 2,500 feet 
long and capable of sustaining a weight of 900 pounds, 
while the kites were planned to lift a weight of 186 '9 
pounds. The lieutenant weighs about 130 pounds. 

As the kites were raised, the chair was held down on 
the ground, while the other end of the rope was payed 
out along with the kite cable, until the kites had 
attained a height of 200 feet. They were then held 
taut, and the chair and lanyard were carried to a point 
immediately beneath them. 

The lieutenant seated himself in the chair and was 
about to make the free end fast, after which the kites 
were to be permitted to ascend, carrying the observer up 
with them. Just at that moment there was a slacking 
of the cable, the pulley fell to the ground, and the 
kites, tumbling and diving, gradually settled to a point 
back of Fort Columbus, just south of Castle William. 
It was found on examination that the central spine of 
the lowest kite had broken and the kite itself was torn 
in pieces. This had " released the cable and pulley. 
Lieut. Wise has been conducting interesting kite flying 
experiments for some time. 

• 1 • • • 
A New Pore for KU.llla. 

Russia has at last determined to secure access to the 
Atlantic, and work is actually being begun by the Mus­
covite government for the construction of a new port 
and city at a place called Ekatrinograd, situated on the 
Murml\.n coast of Lapland, between the White Sea and 
the Norwegian boundary, and at a point which, thanks 
to the Gulf Stream, is free from ice the w hole winter 
through. A line has likewise been begun to connect 
by rail the new port with St. Petersburg. The build­
ing of this new city and port on the dreary shores of 
Russian Lapland bids fair to prove one of the great 
events in Russian history, comparable only to the con­
struction of St. Petersburg, by Peter the Great, at the 
mouth of the Neva. At the present moment the access 
to all Russia's ports in the north could be barred by 
the powers holding the entrance to the Baltic, while in 
the same way it is the power commanding the entrance 
to the Dardanelles u;>on whom the Czar must depend 
for access to his ports in the southern portion of his 
empire. The possession of a great port opening out 
upon the Atlantic will vastly increase the importance 
of Russia as one of the great maritime powers of the 
world. 

· . .  ' . 
CLAY PIPE BINS FOR WINE CELLARS. 

The illustration represents a method of storing wine 
in cellars designed to be a great improvement upon 
shelving and metal racks. Clay pipe wine 
bins, such as shown in our illustration, have 
been known in England for some years past, 
where the price of such clay ware bottle 
racks is about fifty cents per dozen. The 
pipes, being separate, are easily transported 
and stacked in any required position, though 
in new buildings they can be built into the 
wall, thus giving a foot more of room in the 
cellar each way. The crushing resistance of 
these pipes has been proved to be over six­
teen tons per square foot. The advantages 
claimed for them are simplicity, cheapness, 
firmness, durability, freedom from corrosion, 
adaptability to spaces of irregular form aud 
odd corners, and a great number of bottles 
can be stored in a given space. Each bottle, 
having a separate chamber, is protected 
from currents of air and suddeu changes of 
temperature, and the breakage of one bottle 
cannot affect another. Being porous, the 
tu bes will absorb water sprinkled over them, 
and the evaporation that ensues will materi­
ally reduce the temperature ; so that when 
wines and aerated waters are required to be 
kept cool, the tubes may become a simple 
and ready form of refrigerator. Weeping 
bottles can be detected at a glance, each tube 
being longer than the bottle. Any clay that 

J t itutifit !mtritau. 
A N  AUTO_ATIC LET-OFF IIECHANIS_ FOR LOO_S. I When the roller has come in contact with the yarn, it 

The illu�tration re�resents a m�chanism whereby I gradually follow� the reduction in thickness which en­
the reductIOn of tensIOn called for m consequence of sues as the yarn IS reeled off the beam, and simultane­
the unwinding of the yarn from a loom warp beam, ously the car travels on the levers to gradually reduce 
and consequent change in diameter and power of pur- the pressure of the friction bands upon the beam heads. 
chase, can be governed automatically and correctly, The mechanism is designed to suit any unusual make 
from a f�ll to an empt� heam, with one �ett.ing of the I of loom and comply with the requirements for any class 
mechamsm, on the weIght and lever prmClple. The " of goods. 
mechanism has no connection with any running or I ------........ H • ....-.... ------
movin!t part of the loom except the free roller which ". Chro ll o p h o 'o¥raphy." 

bears against the warp on the bealll, and all the parts " Chronophotography, " or that branch of instanta­

FORBES' LET-OFF IIECHANIS_ FOR LOO_S. 

neous photography which faithfully record!! movement 
phases, claims more attention than it has hitherto re­
ceived in connection with its application to medical 
SUbjects. M. Marey, the eminent French physicist 
and physiologist, was among the first to elaborate the 
chronophotographic method and to extend it to fields 
of interest in medicine. Everybody is familiar with the 
zoetrope, an instrument which, when set revolving, 
portrays some moving figure-e. g. , a horse in full 
gallop. Formerly the pictures-each of which repre­
sented a different stage of movement-were drawn by 
hand, but now by the" introduction of photography the 
zoetropic representation of motion has been brought to 
a beautiful degree of perfection. The application of 
chronophotography to the study of the vital" processes 
of the movements concerned is extremely interesting. 
Thus a very accurate observation of the movement of 
the blood in capillary vessels may be observed, and 
among the facts brought to light is that the circulatory 
current, though appearing very swift to the eye, is in 
reality a very sluggish stream. Very curious move­
ments also may be observed in zoospores. " The move­
ments of the zoospores may be followed throughout by 
observing in a series of photographs the successive 
position they occupy in the mother cell. But no ade­
quate description could be given to those who have 
never watched the phenomenon of the activity which 
reigns within the cell, and only ceases when all the zoo­

are so arranged that the operator cannot,without using spores have succeeded in effecting their escape. " 
a wrench, put in fewer picks of filling per inch than the I Chronophotography has also afforded fresh informa­
mechanism is set and loaded for. The improvement i tion of a most important and interesting kind as to the 
has been patented by Arthur A. Forbes, of St. Hya- nature of physiological movement, and particularly has 
cinthe, Canada. Our illustration is a rear view at this been so in the case of the analysis of cardiac move­
one end of the loom, showing the bearing of the free ments by this means. Thus experiments have led to 
roller on the yarn on the beam, the roller being jour- the knowledge of the order and sequence of the auri­
naled in a fork integral with a rack sliding in a frame, cular and ventricular movements from the changes in 
and the rack having an aperture in which may be pressure which they express. It has been shown that 
placed a pin to limit its movement when it is moved to the diastole of the ventricles coincides exactly with the 
set the mechanism. The rack may also, by means of systole of the auricles. Obviously the study of such 
engaging lugs and a screw in one side of the frame, be minutely accurate observations is of " the utmost impor­
moved to bring it into or out of engagement with a pin- tance to medical science, and we are glad to find that 
ion on a vertical shaft at whose lower end is a bevel this extremely delicate method of recording movement 
wheel engaging a similar wheel on a horizontal shaft. is likely to become of more general interest and of 
On the latter shaft is a scroll or pulley having a spiral more extended application now that an excellent and 
groove, which receives a wire passing over pulleys on well translated little work on the subject * has been 
the loom leg to a weight attached to its other end. The published, which we strongly recommend to the notice 
other end of the shaft is connected by bevels to a shaft of our readers. 
extending longitudinally of the loom, and on the latter 
shaft is a pinion engaging a loose pinion on a parallel 
shaft above. On this upper shaft are pulleys, not shown 
in the illustration, to each of which is connected one 
end of a friction band encircling the head of the beam, 
there being a friction band for each head, and on the 
shaft are also rigidly secured parallel arms or levers on 

HONEYCOMB WINE BIBS OF VITRIFIED CLAY PIPE. 

Tile De.trucUon of 'he Colo •• e nln. 

The Colosseum was made to stand forever. If we 
gaze at it from the east side, where it appears still in­
tact, we are forced to exclude the possibility of a spon­
taneous collapse of such a substantial structure. Yet 
the repeated concussions of the earth in the fifth cen­

tury may have caused a crack or rent like 
the one which cuts the Pantheon on the 
side of the Via della Palombella. If such 
an accident occurred in the Pantheon In a 
solid wall fifteen feet thick, built by such an 
experienced architect as Hadrian, it is even 
more likely to have happened m the Colos­
seum, the outer belt of it being of stone with­
out cement, and pierced by three rows of 
arcades and one row of windows. The equi­
librium once destroyed, the results are obvi­
ous, especially if we remember how quickly 
arborescent plants and trees take root and 
prosper in the dry SOlI of an abandoned 
building. The stones on the edges of the 
crack must have been lifted or wrenched 
from their sockets by th� roots wedging 
themselves into the jomts and actmg a:; 
levers. Readers falIllliar with the vignettes 
of the Colosseum of the sixteenth and seven­
teenth centuries wiU remember how exactly 
they represent this process of disintegmtlOll 
of the edges, stone by stone. When Pius 
V II determined to build the great buttress 
to support the edge of the outel' belt on the 
side of the Via di S. Giovanni in Laterano, 
he was obliged to employ convicts serving 
for life, promising them a reduction in the 
term of imprisonment if they succeeded 

will make a good drain tile will do equally well for! which runs a car propelled by a chain from the loose in propping it up. The danger was such that the for­
est of timber used in the scaffoldIng cou ld not be re­
moved while the masons were progressIng WIth their 
work, but harl to be left embedded In the thickness of 
the supporting walls. -Prof. Lanciani in the Atlantic. 

these tubes. , pinion, ll.Ild the car may be locked so that the operator 
• • • • I cannot interfere with the weight. The arrangement 

THE quantity of oxygen abstracted from the atmo- is such that, upon a proper adjustment, the predeter­
sphere by an acetylene gas flame is much less than that mined position of the car always corresponds to the 
required for the combustion of ordinary lighting gas. proper position of the free roller relative to the center 
For a given illuminating power the acetylene flame or axis of the beam, and the leverage exerted by the 
raises the temperature less than does that of lighting weighted car always has a predetermined relation to 
gas. the distance of the roller from the center of the beam. 

• Movement. By E. J. Marey, Profeeaor at the College of l!'rance, Director 
of the PhYSlOioj!;ical Station. Translated by Eric Pritchard, M.A., M.B .. 

B.Ch. O.:on. With 200 Illustrations. London: Wilham HeIDemann. If\9Cl 
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THE LAKE BIWA-XIOTO CANAL, lAPAN, 

(Continued from first page.) 
below tunnel No. 3, at about 5\4' miles from the intake, 
the canal divides into two branches, of which the 
branch canal is described later. 

'rhe main canal designed for navigation descends 
118 feet in 1 ,815 feet to the level of the city. To over­
come this descent of about 1 in 15, a summit inclined 
plane is used ; the boats with cargo being transported 
up and down on cradles on wheels, hauled by a steel 
wire rope which passes round a drum worked by a 
Sprague electric motor of 50 horse power, 440 volts, 
the electricity being sent from the water power 

/111M . I • 2 • I • , . . .. J" . 

345 
nected by three 36 inch pipes with the high level canal tween them. Also 2,000 volt Thomson-Houston anti 
on the top of the incline. The intake is just below Brush dynamos are used for distributing power and 
tunnel No. 4, and is protected with a gridiron to pre- lights to longer distances. Electric motors, which are 
vent floating objects from entering the pipes. Of three supplied from the station, are situated within a circle 
pipe lines, at present only two are laid, of which one of from one mile to two miles radius from the station. 
line is cast iron imported pipe, 36 inches in diameter These motors work spinning, weaving, watch, clock 
and 1 ,164 feet long, and another line is wrought iron and soda water factories, rollir.g mills, rice mills, etc. 
riveted pipe, also 36 inches in diameter and 1,486 feet The motor for mnning the drums of the inclined plane 
in length, including the piping inside the power sta- already descri bed also receives a supply of electricity 
tion. The effective head of water at 
the po.wer stat.ion, which is a brick 
building 110 feet by 128 feet, is about 
105 feet. Of the 300 cubic feet of 
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station. Four lines of 75 pound steel flat bottomed 
rails are laid on wooden sleepers with 8 feet 3 
inches gage on the formation line, which rises with 
a slope of 1 in 18 from the upper pool to a summit 
1 � feet above water level, and then descends with a 
slope of 1 in 15 to the lower pool. Two cradles, each 
with eight wheels, are worked with 4 inch steel wire 
rope, which hauls up the cradles and boats from the 
water in one pool and puts them into the other pool. 
The rope is endless and is worked by a drum 12 feet in 
diameter ; while one cradle rises by one line of rail­
way, the other cradle descends at the same time, and it 
takes about twelve minutes, stoppage included, to 
transfer the boat frol11 one level to another, a distance 
of 1 ,815 feet. From the foot of this plane thel'e is a 
stretch of canal 60 feet wide and 5 feet deep, extending 
for 1)4 miles, and .joining with the Kal11o, and thence 
to the shallow water canal Takase, with a lock of 11 
feet lift between the1l1. The maximum velocity of 
water is 3 feet per sec· 
ond. 

The width of the boat is 
about 7 feet, the draught 2 
to 3 feet, and the length 
ranges up to 45 feet. It car· 
ries cargo of 10 to 15 tons 
in the canal, as well as over 
the inclined plane. Pad · 
die or screw propulsion is 
prohibited, and the velo­
city of towing should in no 
c a s e  exceed 5 feet p e r  
second. 'rolls f o r  boats 
which carry merchandise 
are at the rate of 30 cents 
per 10 ton boat per voyage 
from the lake to the city, 
and the boats pass the locks 
and inclined plane free. 
Pa.ssenger boats pay a tax 
of about $9 per boat per 
year ; in addition to which 
the boatmen pay 3 cents 
for the passage of each lock 
every time and 12 cents for 
the inclined plane. 

water per second, which the canal carries from the lake 
to the top of the incline, about 60 cubic feet per second 
flow into the branch canal, and the remaining 240 cubic 
feet per second flow through the said pipes. Two 36 
inch riveted pipe lines are . laid in the station parallel to 
the discharge canal which is situated between them. 
The discharge canal cal'ries water delivered from these 
pipes into the main low level canal through a discharge 
tunnel 10 feet high and 12 feet wide. 

Twenty 120 horse power Pelton water wheels, with an 
aggregate of 2,400 horse power, are to be placed between 
these pipe lines. At present one-half the number is 
laid and the remaining half is to follow as the demand 
increases, when the remaining pipe line will also be 
laid. The principal form of arrangement is as follows : 
An 8 foot Pelton water wheel with deflecting nozzle and 
hydraulic governQr, lllaking 95 revolutions per minute, 
is belted with 80 ki lowatt 500 volt Edison dynamo mak­
ing about 1100 revolutions through a counters haft be-

from the station. The motor and drum house is situated 
at the top pool of the inclined plane, three-eighths of 
a mile from the fo1tation. The Kioto Electric Light Com­
pany also receives a supply of electricity from the sta­
tion and feeds the city with 3,000 sixteen candle power 
incandescent lamps and 100 arc lights. About 1 ,000 horse 
power is now bemg sent out in the form of electricity 
from the station and the demands are increasing rapidly. 

The following are the rates at which the station sup­
plies electricity. Mill owners must buy motors, switch­
board, etc. , but do not pay for wiring conductors from 
the central station to the11' factories. The following

'
are 

the rate: for power ; 

For .. � hol'l!e 
.p

ower at �:� per hol'l!e 
,p

ower per �.
nnum. 

10 " 38.50 u '" 

00 27.50 
50 25.00 

100 22.50 
Above 100 00.00 

These are the daily rate. ror 12 hours' use ; the increase Is 30 per cent for 
18 hours' Ulle and 50 per cent for 24 
hours' use. Power ie aleo sold with 
metert! with higher ratee. 

Water Power St.ation and 
Distribution of Power to a. 
Distance by Electricity. ­
The water power station is 
situated at the foot of the 
caaal incline and is con- DfEBIOR OF DRUJ[ HOUSE, SHOWING SPRAGUE ELECTRIC 1I0TOR-LAXE BIWA lUOTO CANAL. 

Branch Canal for Irriga­
tion and Water Power. 
-The branch canal at the 
head of the inclined plane 
already described l e a d s  
northwest through a tun­
nel 8 feet in diameter and 
winds along the sides of a 
hill. It crosses the valley 
of the Imperial Tomb by 
an aqueduct of 14 arches ; 
and passing spurs of an­
othel' hill by two short tun­
nels and crossing the Ta­
kano and Kamo Rivers 
with two siphons of about 
300 feet lengt.h each, It ter­
minates at Kogawa, the 
north end of the city of 
Kioto. Tliis canal only 
carries about one-fifth · of 
the water supply admitted 
from the lake, and the fall 
in some places IS rus great 
as 1 in 100, the section being 
reduced ; the least fall is 1 
in 2,500. The length of the 
canal IS 27,690 feet; Its 
main object is the irriga­
tio:l of rice fields in the 
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environs of the city ; about half of the supply reaches 
Kagawa, where its power is used for weaving and 
spinning nills. The water thus used serves after­
ward to irrl�ate rice fields toward the west of the city. 
The rate for water when used as power is $10.25 per 
horse power per year. For irrigation it is $95 per 
cubic foot per second per year from the high level 
canal and $12 from the low level canal. 

• • • • • 
'ril e  Conway Expedition to SpUzber=en. 

The London Times recently published an account of 
a conversatIOn which lG': Trevor-Battye, on his return 
from his recent journey in Spitzbergen, had with a 
:representative of Reuter's Agency. To this report we 
are indebted for the following particulars. As will be 
remembered, Mr. Trevor-Battye �a8 a member of Sir 
Martin Conway's expedition, and, 8.'! arranged, left Sir 
Martin Conway, Dr. Gregory, and Mr. Garwood, in 
company with Mr. Conway, the artist, and Pedersen, of 
Troms{j, near Advent Bay, for the purpose of exploring 
some of the northern parts of the isIa.nd. The first ob­
ject was to explore Dickson Bay, thA most northerly 
bay in Ice Fjord, the northern part of which had never 
been mapped. In this work the explorers seem to have 
met with very considerable difficulties from flowing ice 
and the remains of the old winter pack. However, they 
landed at a place on the western shore, and spent the 
night. In the morning, the ice having opened a little, 
Mr. Trevor-Battye and Pedersen crossed to the other 
side, being anxious to find out something of the charac­
ter of the country which separates Ice Fjord from the 
sea lying to the north. At the north end they found 
the tide Wa.3 out, and great stretches of mud of a very 
tenacious character were to be seen. In the distance 
running northwest appeared what seemed to be a val­
ley ; but, at a nearer view, it proved not to be a valley 
at all, but an enormous glacier, the front of which was 
masked by an immense and intricate moraine. The 
glacier, in striking contrast to the majority of glaciers, 
is a retreating one, and is slowly dying back. On reach­
ing it, the explorers found it a mile and a half wide, 
and many miles in length. Pedersen, being anxious 
about his boat, returned to her at this stage, and 
Mr. Trevor-Battye went on alone, and presently climbed 
the snout of a rounded glacier, by which he hoped to 
be able to effect a crossing. It W8.'!, however, badly 
crevassed, the crevasses becoming wider and more for­
midable at every step. In his own words : .. I had not 
expected to find ice, and so was not prepared, not even 
having It stick or a gun with me. i wanted to push on, 
however, although aware of the fact that the undertak­
ing was r8.'!h, and one which, under the c.ircumstances, 
no Alpine guide would have attempted. I went some 
dIstance further, but, sinking to my knees on a snow 
bridge half spanning a crevasse, I had to reach the 
other side by flinging myself forward. Later, w hile 
standing at the edge of another crevasse, a large body 
of solid ice, which W8.'! jammed between its walls, fell 
with a roar as I W8.'! going to walk across it. A little 
ahead I could see the col, from which I knew I should 
have sight of the sea ; but I found it impossible to pro­
ceed without proper ice tools, for the crevasses betwee n 
me and that point were masked by deep snow, and I 
felt any further attempts to be quite unjustifiable. I 
had now reached a height of 1,800 feet-not of moun­
tain, but a gradual rise of ice river froUl the sea. The 
return journey I found more difficult, as the crevasses 
had to be met down hill, and a slip upon their rounded 
edges would have been fatal. Finally, I rejoined Pe­
dersen after a walk of t wenty-two hours. We then re­
turned to Cape W{jrn, and explored the western bay of 
Ice Fjord. According to Nordenskiold's map, on which 
our Admiralty chart is b8.'!ed, a large island occupies 
the center of this bay ; but after cruising about for two 
days, we found, to our surprise, that it no longer exist­
ed 8.'! an island. The glacier-which, by the way. we 
named ' Splendid Glacier'-had encroached to such an 
extent, and so rapidly, that it had entirelY,filled up one 
neck of the bay, and bad also covered two-thirds of the 
island. In a few years' time the head of the bay will 
be completely obliterated."-Nature. 

• • • • 
Heat Relll . U n g  q ual ule8 of Wired Gla ••• 

A recent issue of the Journal of the Franklin In­
stitute gives particulars of some tests recently made to 
determine the fire resisting qualities of wired glass, i. e. , 
glass containing in its texture woven wire netting, 8.'! 
manufactured by the Mississippi GI8.'!s Company, of 
St. Louis. The information is given in a report to the 
Philadelphia Fire Underwriters' Association, and the 
results of the trials s�!owed that gl8.'!s of this kind 
is capable of withstanding a high temperature, very 
much higher than ordinary glass, without melting or 
losing its continuity, even when suddenly drenched in 
a heated state in cold water. 

The conclusions drawn from the tests, and given in 
the report, are 8.'! follows : 

L Wired glass can safely be used in skylights, and in 
such situations will stand a severe fire, and not give 
way when water is thrown on it. A wooden framing 
for skylight, covered with tin, all seams lock jointed 
and concealed nailed, is superior in fire resisting quality 
to iron framing. 

J c itutific �mtricJu. 
2. Wired gl8.'!s in wooden s8.'!h, covered with tin, all 

seams lock jointed and concealed nailed, can safely be 
used for windows toward an external exposure. 

3. Wired glass can safely be used in fire doors to 
elevator shafts and stairway towers, where it is neces­
sary to light said shafts. 

4 . . 1n office buildings, hotels, etc. , where it is unde­
sirable to have elevator shafts entirely inclosed and 
dark, wired gl8.'!s permanently built into a brick or 
terra cotta shaft, or arranged in a wood metal-covered 
frame, can safely be used. 

5. Wired glass plates, securely f8.'!tened in standard 
fire shutters, can safely be used toward an external 
exposure. In this C8.'!e, the fact that a possible fire in 
a building, all windows of which are protected by fire 
shutters, can much more readily be detected from the 
outside through the wired glass, is of importance. 

The capability of the wired gl8.'!s ' to withstand a 
temperature beyond the melting point of glass appears 
to be attributable to the fact that the network of wire 
in the glass acts as a good conductor of heat, and 
thereby prevents the accumulation of sufficient heat 
to melt the gl8.'!s ; and although it may thereby be 
softened and rendered pliable, the network of wire 
prevents the glass from giving way by reason of its own 
weight when softened by the heat. 

• • •  • 

Science Note •• 
The Russian Geographical SOCiety h8.'! been asked by 

the governor-general of Turkestan to send some men of 
science to Shignan and Roshan next summer, for the 
purpose of making a thorough exploration of those 
regions. 

A monument has been erected at Boulogne in honor 
of L'Hoste, the French aeronaut, who first crossed from 
France to England in a balloon. He crossed three 
times successfully, but W8.'! drowued in the fourth 
attempt. 

That well known geographer, Prof. Egli, died recent­
ly at Zurich in his seventy-third year. He edited the 
.. Nomina Geographica," a work which gives the pro­
nunciation and definition of no fewer than 42,000 geo­
graphical names in all parts of the globe. 

The mortality from the plague in China is 1)5 per cent 
of all cases. According to a letter to the French 
Academy of Medicine, Dr, Yersin h8.'! discovered a new 
serum remedy for the plague, which reverses the fig­
ures" leading to about 95 per cent of recoveries. 

An untamed swallow, which had its nest in a farm 
near Chetwynd, in Shropshire, was caught and taken 
in a cage to London, where it was released. It returned 
to its nest in eighty minutes, ha,·ing accomplished a 
distance of 145 miles at the rate of nearly two miles a 
minute . 

AN IMPROVE MENT IN STRINGED INSTRUlIE N TS. According to Engineering, some recent researches by 
The illustration represents an instrument adapted to Captain Abney show that the light of the starry sky is 

be played with a double pick, to that of the full moon about as 1 :  44,000. The latter 
and provided with a raised is usually considered to be about as 1 : 600,000 to that 
portion forming a stop to of the sun at noon, so that we receive over 13,000,000 
limit the movement of the million times 8.'! much light as from the stars, taking 
pick. The i n v e n t i o n  has both hemispheres into consideration. 
been patented by Francisco M. Moissan states in the Annales de Chimie et de 
Barrientos, of S a n  J u a n Physique that the most stable compounds known to 
Bautista, Tabasco, Mexico, science disappear in the electric furnace. The only 
and cOlllmunications relative exceptions are the perfectly crystallized borides, sili­
thereto may also be address- cides, and carbides discovered by him. These, he 
ed to Faustino A vila, V, of thinks probable, are original constituents of the globe 
the sarne place. Fig. 1 shows and must still exist in sorne of the stars. 
the application of the im- An effort is to be made to induce the Prince of Wales 
provement and Fig. 2 is a to place himself at the head of the movement for cele­
cross section on the line of brating at Bristol, in June next year, the four hun­
the raised stop. The double dredth anniversary of the discovery of North America 
pick consists of a h a n d i e  by John and Seb8.'!tian Cabot, who sailed from Bristol. 
with downwardly projecting It is hoped that the foundation stone of the memorial 
points or teeth, and when the will be laid by the Prince of Wales simultaneously 
performer strikes the strings with one laid in Canada. 
with the pick simultaneously, A Hamburg young man has j ust had his sanity 
both above and below the proved by the Roentgen rays. He declared ten years 
bridge, different notes are ago that he had a bullet in his head which he had fired 
produced, one of which is into it in trying to commit suicide. He complained of 
two octaves higher than the the pain and, as he attacked his keepers, and the doc­
other. The performer may tors could find no trace of a wound, W8.'! locked up as a 
also, instead of striking the dangerous lunatic. The Roentgen rays have now 
strings simultaneously above shown the exact place of the bullet. 
and below the bridge, play The total number attending the meeting of the Brit­
the octaves in succession, pro- ish Association was 3, 181, of whom 713 were old mem­
ducing a somewhat different I bers. The sum of £1,355 W8.'! divided in grants. The 
effect, the instrument then recolllmendation that a national physical laboratory 
sounding as if the performer should be established was adopted, and so W8.'! one 
were playing on two instru- urging upon the government the necessity of establish-

i ments of different pitch. ing a bureau of ethnology for Great Britain, 8.'! such 
•• • •• an institution would be of immense value, not only to 

BARRIENTOS' MUSICAL Til e UtllUy of Invention.. science, but to the government itself. 
INSTRUMENT. It is no doubt true that The American trans-continental arc, as surveyed by 

when a new invention is in- the United States Coast and Geodetic Survey, h8.'! been 
troduced which revolutionizes some particular art or completed. It lies along the thirty·ninth parallel, 
branch of business, it at first decreases the number of north latitude, and extends from a point near Cape 
persons employed in that particular line ; but that is May, on the Atlantic, to a point above San Francisco, 
only temporary, for in a short time the result is a on the Pacific C08.'!t. According to the measurements 
cheapening of the product, a greatly incre8.'!ed demand made the distance. reduced to sea level, is 2,625 ·8 miles ; 
for it, because of this cheapening, and then necessarily and from these measurements the radius of the thirty­
an increased demand for laborers in that line; and ninth parallel is yet to be determined. While this sur­
almost universally at increased wages. The statistics vey h8.'! cost about $1,000,000 in the aggregate, the 
show this to be true beyond the possibility of a ques- longest base line heretofore run is that across India, 
tion. The records of the Labor Bureau of the United about 1,000 miles long. As compared with the radius 
States show that, from 1860 to 1880, the most prolific of the thirty-ninth parallel, 8.'! given by Bessel of Ger­
period of inventions, and the most intensified in all many, this arc as measured is 111  feet in error ; and 
directions of their introduction, the population in- according to the figures of Andrew Clarke, of Glasgow 
creased 59 '51 per cent, while in the same period the University, it is 98% feet in error. But the bureau 
number of persons employed in all occupations-manu- claims that these variations are due to errors in previ· 
facturing, agriculture, domestic service and everything ously established standards. 
-increased 109 ·87 per cent, and in the decade from 1870 M. Francois Felix Tisserand, a well knowp astrono­
to 1880 the population increased 30 ·08 per cent, while mer and member of the Institute, died from apoplexy 
the number of persons employed increased 30 per cent. October 20, in Paris, at the age 01 fifty-one years. He 
As shown by the investigation of a committee of the entered the Normal School in the Section of Sciences 
United States Senate, wages have incre8.'!ed 61 per cent in 1863, and later became 8.'!sistant astronomer at the 
in the United States since 1860. And, as we all know, observatory. At the organization of the 8.'!tronomical 
during the same period the cost to the people of nearly service, in 1873, he W8.'l appointed director of the ob­
all manufactured articles h8.'! been decre8.'!ed in as great, servatory at Toulouse and professor of astronomy of 
if not a greater, ratio.-Canadian Journal of Fabrics. the Faculty of Sciences of that city. He was subse-

a • • quently appointed professor of rational mechanics of 
M. I1Iol •• an In America. the Faculty of Sciences of Paris, and was transferred 

M. Henri Moissan, of the Institute of France and of to the chair of mathematical astronomy in 1883. He 
the Acad(imie des Sciences, who came to this country was appointed director of the Paris Observatory in 
for the Sesqui-Centennial of Princeton University, lec- 1892, in place of Admiral Mouchez, deceased. In 1874 
tured at the College of Physicians and Surgeons, New he W8.'! al'sistant to M. Janssen on the voyage to Japan 
York City, on October 27. His subject W8.'! the uses of to observe the transit of Venus. In 1878 he was ap­
the electric furnace and W8.'! most interesting. He pointed a member of the Bureau of Longitude. He 
made an artificial diamond, to the great delight of the was author of a. number of works pertaining to his 
a.udience. profession. 
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�o��e.poni»ence . 
'I' b e  & bllo l u te Zero. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the detailed description of Prof, Olszewski's at­
tempt to liquefy ' helium, given on page 17299 of the 
SUPPLEMENT of September 26, a noticeable fact is 
that he arrived within 9" C. of the so-called absolute 
zero point of temperature. 

The accepted value of this point, -2730 C. ,  is based on 
the observed fact that the volume of a gas increases or 
decreases the m part for each degree Centigrade of in­
crease or decrease of temperatUl"e. '.rhen the further 
assumption was made that this change of volume is re­
gular for the .. permanent " gases over the whole range 
of temperature. Hence, at -273" C. the molecules of 
the gas should be in contact. 

But, judging by analogy from the expansion of so­
lids and liquids, we should also expect the change of 
volume of gases to vary according to a parabolic law, 
having their greatest change at and near the point of 
liquefaction. This view is strongly supported by the 
fact that, if we calculate the mechanical equivalent of 
heat by using the only known expansion of air between 
00 and 100· C. ,  instead of the assumed double volume 
at 2730 C., we will obtain a value, viz. ,  776 '4 foot pounds 
Ol' 42, 642 gramme-centimeters, which is nearly that of 
Griffiths and which is now extensively used. 

Some years ago, while studying molecular physics, I 
discovered such a parabolic relation. By using the ac­
cepted terms it may be thus stated. It can be shown 
that the square of the mean free path varies directly 
with the absolute temperature in the gaseous condi­
tion. But the meall fl'ee path of the molecule is equiva­
lent to the diameter of the mean free space occupied by 
the molecules. For convenience, we can call this spac.'e 
the molecular volume, because the total aggregation of 
these minute volumes makes the given gaseous volume; 
then the free path becomes the cube root of the mole­
cular volume. By substitution in the above, we then 
get the new relation. The two-thirds power of the 
molecular volume varies directly as the absolute tem­
perature ; hence, their aggregation, the gaseous volume, 
will also vary in the same way-VI : V i : : T  : T. 

When we make the calculation with the foregoing 
data of Regnault, from 0° to 100· C.,  we get as the ab­

solute temperature of 0° C. , the freezing point, 11 : 
1 '3665; : : T : T+100·. ·. T for air is 432'113° ; for hydrogen, 
it is 431 '9210. 

In my paper on helium, published in the SUPPLE­
MENT of June 22, 1895, page 16948, which was written 
on the announcement of its discovery, I made the mis­
take of giving helium the second ,place on the curve in­
stead of the third. By making it the third element, and 
judging by the fact that at -2640 C. helium shows no 
signs of liquefying, then its deduced liquefying point in 
my paper, viz. , -332° C. , which is 680 C. lower than the 
above, does not seem improbable. 

Los Angeles, Cal. W. H, MASSER, U. S. N. 

S),lItemati c Inllpecti o ll of Mate rial •• 
It would seem that it ought to be completely super­

o.uous to tell a man that it was advisable for him to 
know what he was buying, or that it would pay him to 
ascel1,ain whether or not he was getting full value for 
his 11Ioney. It will require but a very superfic.'ial obser­
vation, however, to show that the contrary is the case, 
and that it will be necessary not only to tell him, but 
in many cases the most convincing arguments will be 
ineffectual. 

The facility with which all classes of nostrums are 
foisted on the community, and the difficulty of obtain­
ing reliable material, go to show that very few realize 
the neoossity of knowing when the material they buy 
is what it should be. 

No more valuable move has been made, of recent 
years, by our railroads, than a recognition of the fact 
that it waS necessary to know accurately the character 
of the material they were using, both in track and roll­
ing stock ; so that at the present time all first-class 
roads either have a testing bureau, as a special depart­
ment of their own organization, or employ one of the 
numerous testing bureaus. 

The fact that the leading engineers have, for years, 
required careful and systematic tests of material on all 
important work, that on the Continen:t testing bureaus 
have been established under governmental supervision, 
and the number of independent testing bureaus in this 
country, proves the practical necessity for the system­
atic examination and testing of the materials of con­
struction. 

This demand comes from two quarters : 1st, The 
necessity of protecting human beings from injury or· 
death. 2d. The necessity, especially at the present 
time, for practicing the utmost economy. 

It is scarcely necessary to discuss, or to advance argu­
ments, to prove the necessity for taking every precau­
tion to prevent the injury or death of a human being. 
While this has been treated as an economic problem 
more than once, that phase need scarcely be discussed 
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here, for its value as a. factor in the design of any 
structure will depend entirely upon the moral condi­
tion of those in charge of the work. 

The value of systematic testing, from an economic 
standpoint, however, is open to fuller discussion, and 
brings up more interesting questions. 

In conversation with an engineer the other day on 
this subject, he told me that he was satisfied that he 
had been compelled, recently, to use from 15 to 20 per 
cent more material in a building than was necessary, 
on account of the impossibility of having the material 
carefully tested, and this in face of the fact that espe­
cially good prices had been paid for it. The saving on 
a few such buildings would have equipped a testing 
laboratory. 

In a recent investigation of the strength of cements, 
a sample of cement, which sold for $5 per barrel, when 
mixed with one-half sand, showed a greater tensile 
strength than did a sample of another cement selling 
for $3.50 per barrel, when used neat ; and yet enormous 
quantities of this cheap cement are used. 

The author has again and again seen lubricants sold 
to private consumers, under some high-sounding name, 
at from 50 to 75 cents a gallon, which were nothing but 
plain petroleum products, worth, probably, at the 
most, 20 cents per gallon. One cannot blame an oil 
salesman for taking advantage of such a snap, but it is 
rather hard on the man who foots the bills. A con­

siderable portion of the lubricants sold to sIllall con­
sumers are not worth one-half what is paid for them. 
In fact, it may be taken as a rule that in, every branch 
of trade more or less chicanery and fratid are deliber­
ately practiced, the only safeguard against which is the 
careful examination of the material. 

But it will be argued that one can deal with honest 
manufacturers only. While it is unquestionably good 
policy to have no dealings whatever with dishonest 
parties, yet this does not remedy the matter. 

A manufacturer or dealer may be as honest as possi­
ble, but that does not prevent his employes from mak­
ing mistakes, or from willfully shipping defective mate­
rial to cover their own errors. We might, perhaps, 
locate dishonest dealers, but it would be impossible to 
locate the ignorant, careleFls, or dishonest employe. 

The amount of material with defects, which it is 
inconceivable that any sane person could fail to see, 
which is shipped by the most reputable concerns, 
proves that the honesty of the head of a concern does 
not insure the honesty of his subordinates, although it 
may go a long way toward it. 

We have, therefore, to avoid not only the dishonesty 
of the manufacturers, but also the dishonesty and care­
lessness and ignorance of their subordinates. 

In a steel mill a forging may be piped ; If carefully 
plugged, the chances are that nothing will be heard of 
it until the failure of the forging reveals the hidden 
flaw ; too late, however, to trace it back and place the 
responsibility where it belongs. 

It has been held, and by the majority believed, that 
it is necessary to have inspected and tested the materi­
als used on only the more important stJ;uctures, such 
as bridges, office buildings, etc. , where there is danger 
to life or limb of the occupants. While it is undeniably 
true that such material should be inspected, it is also 
true that. as a rule, greater economies can be effected 
by inspecting other kinds of materials, where the results 
of the failure are not so dangerous to human life and 
consequently not so disastrous to the reputation of the 
manufacturer. 

The very fact that in most instances the other kinds 
of material are purchased without any examination at 
all, gives an invitation to all kinds of fraudulent prac­
tices. There is an extensive trade in certain materials, 
which are used for adulteration alone. 
. In an investigation, made by the writer, of different 
brands of white lead, only two out of six samples were 
found to be worthy of the name of white lead ; three 
being utterly worthless. 

Upon one occasion, a shipment of lard oil received by 
the writer was found to contain a large portion of par­
affine oil ; it was returned, and a second shipment 
replacing it was also returned for the same cause. At 
last a shipment of oil was received which was satisfac­
tory. When asked why they shipped such defective 
material, the reply was that they did not expect it to 
be so rigidly inspected. 

That the rigid exaIllination of materials, whi:lh are 
now received without inspection, is desirable, can 
scarcely be denied, but how far it should be carried, 
and to wqat extent it would be economical, is another 
and a more difficult question to solve. It is evident 
that it would be advisable, if practical, to have every­
thing tested and inspected : but throwing aside this 
utopian idea, we can readily see that the systematic 
inspection of material can be extended far beyond its 
present, limited sphere, with very beneficial results. 

As an illustration of what can be done by such inspec­
tion, we can find no better example than the results 
obtained from the inspection of fertilizers. At one 
time fertilizers were sold entirely on the makers' guar­
antee or statement ; now, in nearly all States some sys­
tem of fertilizer control is in force, whereby all fertil­
izers sold in the State are subject to inspection and 
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analysis, and in some States any citizen can send a 
sample of fertilizer to the State chemist, have it ana­
lyzed, and an estimate of its value, per ton, placed 
upon it. 

The result of this system of fertilizer control has been 
not only a marked improvemlmt in the value of the 
fertilizer actually sold, but, what .is of far more import­
ance, the introduction of a condition of affairs which 
renders the sale of worthless fertilizers practically im­
possible. 

Similar benefits can unquestionably be obtained from 
an extension of this system to other materials, such as 
iron, steel, cast iron, oils, paints, and soaps. At pre­
sent it is very difficult to get a paint which is worth 
anything, or a good lubricating oil at a reasonable 
price, and many of the soaps sold throughout the coun­
try are so injurious to clothes as to be worse than use­
less. Is this not, after all, a matter for governmental 
control ? It may be claimed that this is too much like 
paternalism, but it is unquestionably the duty of the 
government to detect and punish fraud wherever 
found, and there is considerable room here for the 
exercise of this function. Have not all classes as much 
right for protection against fraud as the agricultural, 
if that class would not be the principal beneficiaries of 
government inspection ?-Digest of Physical Tests. 

. . . . ..  
The Serpent. of Save. 

A correspondent of the Illustrated Family Newspaper 
relates the following regarding the venomous snakes in 
Java: 

The Imho sugar estated in Java comprises over 12,-
000 acres, about one-third of which is in cane. This is 
one of the most densely wooded parts of Java, and the 
bush is like a wall, impervious even to many wild ani­
mals, but snakes flourish, and there are no less than ten 
varieties that are deadly poisonous. Eight of the cool­
ies employed on this estate have died inside of four 
months from snake bites. The chain viper is most 
dreaded, as it will not get out of one's way, and when 
trodden on by the barefooted natives strikes fatally. 
Twelve miles away is the ruined city of Choru, a wild­
erness of temples built of stone, cut in designs as fine 
as lacework. On the north side of these buildings 
are long arched passages, and here wild animals resort 
to get out of the intolerable heat. Leading from these 
avenues are hundreds of small chambers having no 
windows. In these lurk more snakes than can be 
found anywhere else in the island. 

It is not surprising that the e&!tern nations look upon 
Englishmen as lunatics, they do so many foolhardy 
things from no apparent motives save to risk their 
lives. Two years ago an English naval lieutenant was 
here visiting a neighboring planter, and his peculiar 
craze was making a collection of Javan reptiles. His 
only attendant was an English sailor lad about sixteen, 
and these two, against all warning, went roaming 
around the forests without a guide. In Choru, the 
ruined city, the lieutenant found a rich harvest, and 
killed a magnificent' black jaguar, but an adventure 
with a snake ended his sport. One day he and the boy 
were under one of the long archways of the big temple, 
and, looking through the doorway of one of the dark 
chambers, saw something yellow in the far corner. 
Without a moment's thought he entered and gave the 
mass a punch with his cane. A tremendous hiss that 
fairly shook the walls was followed by an assault swift 
as the leap of a tiger, and the man found himself seized 
by a huge Dari snake, the most aggressive and danger­
ous of our constrictors. Hit! left shoulder was crushed 
in the brute's teeth, and quick as a flash a coil was 
around his body, and he felt the steel-hke compression. 

But the grit of the boy saved his master's life. He 
had a heavy, sharp wood knife, and he struck the rep­
tile two heavy blows just back of the head, the most 
vulnerable part of its body, because the thinnest. Its 
backbone was divided. . The coil relaxed, but the 
powerful tail lashed out, breaking the boy's leg. It 
was two hours before they were found and brought up 
in a cart. The lieutenant's left shoulder was ,-,rushed 
beyond surgery, and the arm was useless. Both master 
and boy recovered after a spell of fever. I saw the 
snake, a hideous object, black and yellow, and fifteen 
feet long. Such a brute would crush a horse. 

Gunning one day near the Wasli River in the interior 
of the island, I watched a number of wild hogs corning 
to the water to drink. Suddenly the head of a snake 
rose above the grass and a hog squealed. A python 
had seized a full grown one, easily three feet high at 
the shoulder, and thrown two coils around the body. 
Under the tremendous pressure the hog seemed to 
lengthen, and when ·the snake uncoiled I saw only a 
strip of meat, nothing distinguishable but the head. 1 
shot the snake, It was twelve feet long and over seven 
inches through, and yet its coils had crushed the bones 
of its prey like chips. There is no doubt that hidden 
away in vast swamps of the interior are many anacon· 
das of enormous size. Parties have been made up to 
hunt them, but the malariolls climate drives them 
back. In the museum at Batavia is the skin of a ser­
pent that must have been flfty feet long when living. 
Such a brute would kill a man as easily as it would a 
rabbit. 
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AN EXPLOSIVE NUT alURA CREPITABS). 

In the vegetable kingdom we find several varieties of 
fruit that are explosible by various natural processes, 
and they belong to several famIlies. In the wise 
economy of nature the object of this bursting is to 
disseminate the seeds. Probably the most peculiar 
explosive fruit is that of the sand box tree (Hura 
crepitans) of the family of 
E u p h o r b i a c e re, which 
opens its fruit with a loud 
report, s c a t  t e r i ll g the 
pieces in all directions. 
We present an engraving 
of this nut, an example of 
which was sent to the 
SCIENTIFIC AMI<:RICAN to 
see if a remedy fOl' the ex­
plosive feature could be 
devised, so that it could be 
used as an ornament. Of 
course nothing can be done 
to prevent this explosion, 
except, possibly, to plate it 
heavily with some metal, 
as coppel". 

J eitutifie �m�tief.lu. 
T HE  PLANTIN-1II0RETUB lIIUBEUlil. 

There is a solidity and an old time burgher flavor 
about Antwerp which impresses the visitor, notwith­
standing the fact that it IS now one of the busiest ports 
on the Continent of Europe. Many of the fronts of the 
houses are commonplace, and none mora so than the 
unasswning exterior of one of them in the Place du 

The tree is found in 
tropical America, the par­
ticular example under con­
sideration c o m  i n  g from 
the Amazon River valley. 
The tree grows to be from 

���;" " /=���������i::==== ------- . 

seventy to one hundred 
feet high. The bark is smooth and yields a milky sap 
when tapped. The twigs are sometimes spiny and the 
leaves are ofter six inches broad. The trees are often 
cultivated for ornament, from the West Indies to Brazil. 
If left to ripen on the tree, the nut explodes with a 
sharp report, when each of its curious compartments, 
numbering sometimes as many as sixteen, flies asunder, 
so that its seed, which somewhat resembles a pumpkin 
seed, drops out. Our eugraving shows the condition of 
these ruptured cells. The nut has a dense woody fiber. 
The nuts stand exporting, and occasionally do not ex­
plode for sevel'al months. The pieces are thrown 
several feet when the explosion takes place. If the nut 
is kept in alcohol or water, it can be preserved for 
years. In the SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 1051, an explosive fruit of the genus Justicia is 
described. W hen they are thrown into water they ex­
plode with a loud report, so that what tends to pre­
serve Hura crepitans proves fatal to Justicia. In 

AN EXPLOSIVE NUT (HURA CREPITANS). 

Vendredi, but, once within the portal, all is changed, 
and we stand face to face with one of the most exquis­
ite monuments which the revival of learning has left to 
us. We stand in the courtyard of the Plantin-Moretus 
Museum-a museum devoted to on

'
e art., that of print­

ing. In the buildings grouped around this courtyard, 
printing was carrIed on not only as a trade, but as art, 
for a period of three hundred and twelve years by a 
whole dynasty of editor-printers, the Plantin-More­
tus. Happy has been their lot to escape the fate 
which overtook those more celebrated printers, Guten­
berg, Aldus, Elzevir, who have left nothing behind 
but their books. To-day the museum is a. complete 
exposition of the methods of wQrk carried on from 
the time when the printer had begun to be a power in 
the world until the new ordel' of things came in with 
the advent of power printing. 

Before examining this printers' paradise in detail, let 
us pause for a moment to trace its histor:' and that of 

many superb examples of his art. He was stabbed 
one night, so that he was incapacitated from carrying 
on his trade. In 1555 he printed, or possibly only pub­
lished, his first book ; the next year four more, and so 
on, until his ability as printer and publisher was fully 
recognized. All went well until he printed an alleged 
heretical prayer book. This caused him to retire to 

Paris for a few months. 
The matter was adjusted 
so that he was enabled to 
return, and with the help 
of borrowed capital he soon 
turned out an astonishing 
number of books. In four 
years he published over 
two hundred works, which 
would be considered phe­
nomenal even in our lIlod­
ern publishing world. His 
business enlarged so he was 
obliged to take in a nUlIl­
bel' of additional houses, so 
1ihat, notwithstanding the 
fac: that his successors 
altered and rebuilt soJlle of 
the houses, the buildings 
remain very much as he 
left them. He obtained 
the royal patronage of 
Philip 11, of Spain, and 
was assisted by that mon­
arch to print the Royal 

Polyglot Bible in four languages, a work in eight vol · 
umes. This was at that time the largest and most ex­
pensive work which had ever issued from the press. 
Plantin lost heavily on this book, but was recouped by 
being given a monopoly for the printing of mass 
books and prayer books for the Spanish dominions. 
He suffered many reverses, as when his .establishment 
was sacked in 1576. He died in 1589, leaving a consid­
erable fortune. All his family had been impressed 
into the service, and his son- in-law, John Moerentorf, 
whose name was Latinized into Moretus, succeeded 
him. The policy of the house was now sOlnewhat 
altered, for while Plantin had set authors at work and 
really caused the works to be written, his successors 
adopted the more modern course of printing the works 
which were brought to them. The property was re­
stricted by a curious clause m Plantin's will, that the 
property should be transmitted to the child who should 
show the greatest capacity for continuing the business 

COURTYARD OF THE PLANTIN-ItIORETUS ItUSEUItI, ANTWERP. 

either case the explosion may probably be referred to 
the tension on the hard fiber. 

. � . I . 
BEER is bemg bottled now in Germany in siphons 

that hold fifteen, twenty-five, and forty glasses. When 
drawn the beer is said to be as freih as if drawn from 
the wood. 

its founder, Christopher Plantin. He was born at 
Tours . in· 1514, studied in Paris, and finally went to 
Antwerp in 1550 ; here, for the next thirty-nine years, 
he struggled nobly with ma.ny reverses and laid the 
foundations of one of the most celebrated printing 
houses in the world. He first established himself as a 
worker in leather and as a bookbinder, producing 

according to the ancient traditions of tne house. For 
centuries the family pro�pered, owing to this provision 
and the monopoly which they enjoyed. In the last cen­
tury the office lost prestige and became sllllply a manu­
factory of religious books, and at the bf'ginning of this 
century the Spanish prIvilege was lost, and the print­
ing office practically ceased to eUst. At times only a 
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single workman was employed, and in 1867 the great 
range of buildings was closed. In 1876 the city of Ant­
werp bought this unique gem from Edward Moretus 
for 1 ,200,000 francs, and after careful restoration it was 
opened as a museum, and, having outlived its useful­
ness, it has descended to the " most worthy " of old 
Christopher Plantin. 

The courtyard is about as pleasant and withal 
bookish a spot as could be imagined. Around its four 

J c itutific !tutricau. 
sides rise the printing offices and houses o f  the old bur­
gher family, the fac;ades of which are in many cases 
decorated with busts and with the pair of compasses 
which have been used for centuries as the trade mark 
of the family, while one side is entirely covered with 
the branches of an old vine. The curious old seven­
teenth century pump, the carved staircase and bench 
are all objects of interest. Directly behind the arcade 
shown in our engraving were the bookstores, fronting 
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on a side street, where the books were disposed of. 
Here to-day may be seen piles of old and dusty books 
which await the customer, while the scales stand ready 
to weigh the shining gold pieces, and upon the desk is 
a calendar of 1595. Plantin's daughters used to sell 
books in this little shop. To the left of the arcade 
were the rooms devoted to the correctors of the press. 

Here, as in all the buildings, the restoration is care­
fully, almost lovingly done, not a single incongruous note 

TYPE J'OUliDRY OJ' THE PLAliTIlI·MORETUS MUSEUIt 

PRESSROOM OF THE PLANTIN·MORETUS MUSEUM. 
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350 J t ieniifi, �tutritJn. [NOVEMBER 7, 18<)6. 
Beee •• .A rebRlo l og l e n l  N e w ". C yele Note •• disturbs the whole ; the pictures on the walls, every­

thing, is in perfect keeping, and looks as though the 
eminent scholars who acted as proofreaders and editors 
had j ust left it, and in one case, indeed, if our memory 
serves us aright, a pair of spectacles lies on the half 
corrected proof sheets. The press room is certainly not 
as Plantin left it, for there are now only seven or eight 
pl·esses, two of them being those used by Plantin. 
From these old ramshackle affairs came, however, 
the magnificent specimens of typography which are 
to-day eagerly sought by bibliophiles. Looking at al­
most any of the examples of the clear, even impression 
of the Plant in press, it will be seen that, indeed, the 
printer was superior to his method. 

M. Perce recently informed the Paris Society of Civil The African Cyclist has just been started at Johan­
Engineers that Alexander the Great employed the first nesburg, Africa, where cycling is said to be in a very 
su bmarine boat at the siege of Tyre in the year 332 13. C. flourishing state. 

Italian engineers have found that; the two Roman The French Tonring Club now has 42,000 mem­
vessels discovered in Lake Nemi can be raised without bers. Many Americans belong to it, although they 
too great difficulty, and the government has taken may not have any immediate intention of traveling 

'.rhe flooring, made of narrow bricks, is much worn. 
On the walls are some sheets printed by the not over­
muscular hand of royalty. Leopold 1. of Austria, and 
Maria Louise, and others have struck off sheets. The 
pressroom is probably the oldest room in the whole 
range of buildings. In his earlier days Plantin caused 
his types to be cast for him, but finally he introduced a 
foundry of his own. Our engraving shows the cast­
ing room. Here, behind a wire screen, may be seen the 
mould and punches, while the furnaces and crucibles 
are ready for use. When we compare the printing 
done with the heavy full-faced type of these old 
printers with that produced by modern type, perhaps 
machine set, we must admit that, while something has 
been gained, much has been lost. Still, to-day, thanks 
largely to the late William Morris, who by the produc­
tions of his Kellllscott Press ha� educated people, there 
is now a demand for type which combines ail the ad­
vantages of the new and the old. 

The rooms all over the house are filled with old fur­
nitm·e, tapestries, carvings, books, pajntings and en­
gravings. Some of the rooms are very richly decorated, 
a,o; Plantin's private office and the room assigned to the 
celebrated scholar Justus Lipsius. Of course the mu­
seum is not as Plantin left it. His successors were opu­
lent and were men of taste. So it is little wonder that in 
time the collection became very valuable, even possess­
ing several examples from the brush of Rubens, who 
also d id designing for the establishment. After it was 
purchased by the city the collection was most admira­
bly arranged. While it is true that the thirty-odd 
apartments may be visited in a morning, sti ll  it is the 
kind of a collection which grows on one, and repeated 
visits may be made without exhausting Its interest. 

. . .  , . 
Int e n si ficat i o n  ,,'Uh B r o lno-Iodlde of Copper. 
The gelatine negative must first be thoroughly freed 

from hypo, otherwise it is impossible to intensify it 
satisfactorily. The bromo-iodide solution is prepared 
as follows : 

Sulphate of copper. . • •  • • • . • • • • • • . • • • • • • . • .  • • • • . • • • • • • •  12 parts. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISO .. 

When dissolved, and in a thin stream, with constant 
stirring, the following mixture : 

Iodide of pota88ium . . . .  . . . . • " • • • • • • • . . . • . . . . • • • • • • •  1 part. 
Bromide of potassiwr . . . . • • • • • • . . . . • • • • • • • • . • • • . . • • • • • •  2� .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 .. 

A slight precipitate will form : this must be allowed to 
settle, the clear liquid only being used. 

The negative (if previously dry) must be well soakad 
in water to soften the film, and then be immersed in 
the above solution in daylight, when it will bleach to a 
yellow color. After washing it can be blackened with 
an old hydroquinone developer. 

The following formula will give a red color : 

Hydroq uinone . • • • . . . •  . •  • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ISO parts. 
Cryst. sulphite of soda. • • •  . . •  . • •  • • • • •  • • .  . .  . .  • • • • • • • • • • • •  90 .. 
Carbonate of soda . • • • • • • • • • • • . . . . . • • • • • • • • • • • • • • • • • • • • . .  24 .. 
Bromide of potassium . . . . . . . .  . . . . • • • • • •  • • • . .  • .  . . • . • • • • • • 1 
Water . • • • • • • • . • • • . . . • • . • . . . • • . • • • • • • • • • • . • • • • • . • • • • •  750 .. 

Various tones of sepia, dark brown, and iron black 
tones can be obtained by varying the proportions of 
hydroquinone and sulphite of soda. The development 
should be done in bright daylight, or even sunlight, in 
order toO secure the best effects. The method will be 
found useful for modifying the tone of lantern slides.­
The Amateur Photographer. 

ql1e.tlo nable .Applicatio n  of Science. 

In a technical contemporary we find the following pas­
sage, which, whether its assertions are true or false, 
claims the attention of analysts : " Scientific training 
seems very often to be diverted into curious channels. 
A large calico printer recently informed us that the 
ohemical knowledge of the German drug and dyestuff 
manufacturers seemed to be devoted entirely to the 
art of defeating tests rather than to the manufacture of 
drugs to pass genuine muster. It was the Germans 
who introduced that dangerous adulterant in Portland 
cement-gypsum, to wit-entirely with a view of cir­
cumventing the America:!. tests for cement. It matters 
not to the Germans that their cement is rendered dan­
gerous, and that better results can be attained by safe 
means at very trifling cost. They have found an adult­
erant to serve a merely temporary purpose, and that is 
all they care to do. The Japanese seem to be follow­
ing on similar lines. It would be amusing were it not 
80 pitiable. "-Chemical News. 

measures to have this done soon. abroad. 
Russia's archreological congress is presided over by Paris is going ahead in the matter of catering for 

a woman, Countess Praskowja Sergejewlla Uwarow, cyclists. In the beautiful Bois de Boulogne there is now 
widow of Count Alexis Uwarow, who founded the a special avenue, over a mile in length, which is exclu­
society in 1869, and herself a distinguished archreologist. sively reserved for cyclists. 
She makes a model president, listening to all the papers It is said that the patrons of a large tourist agency, 
and Imnlluing them up intelligently. whose business is world embracing, wiII in future be 

Probably the earliest known example of piece mould- mounted on bicycles when the tourists prefer that mode 
ing among European bronze foundries is a mould for a of locomotion in the excursions in foreign cities. 
spear head, which was found at Thonon, Frallce, among An Eastern concern has recently brought out a rack 
the relics of the lake dwellers. It is described by 1\1r. for bicycles, which may be used either in baggage cars 
George Simonds as having been composed of two tslabs or upon the dash of street cars. It folds flat against the 
of stone, 011 each of which a spear head was cut out to wall or dash when not in use, to economize space, occu­
a proper depth. 'I'he two stones, being placed face to pying in that position only four inches in depth. The 
face and bound together, would form a very simple parts of the holders which come in contact with the 
but close mould from which many casts could be taken wheel are covered. with rubber to insure against scratch-
without injury to the mould itself. ing. 

Sir Joseph Archer Crowe, the distinguished English Aceording toO a recently published Trades Directory 
journalist, war correspondent, diplomatist and art there are in England no fewer than 5,270 cycle agents, 
critic, died on September 7. His title to fame rests not in Scotland 512, and in Ireland 512 ; and the total num­
so much on his work as diplom atist as on his writings. ber of makers, both small and great, is set down as 
In connection with �ignor G. B. Cavalcaselle he wrote 2,595. In addition to these figures it is of even greater 
a monumental series of works on the art of the Italian interest to learn that there are 46 newspapers and peri­
Renaissance. These books include the two histories of odicals directly connected with cycling in the United 
painting in Italy, the Raphael and the Titian. The Kingdom. 
works are specially noted for the use which is made of The capacities of the leading steel tube mills in this 
documentary evidence, so that, while much of their country, for bicycle work, is far beyond the consump­
criticism is out of date, they will never be entirely super· tion: It is estimated that 24,000,000 feet of stael tube 
seded. have been used this year, but there are seven mills and 

In the ancient city of Nuremberg, during the year one of them alone can turn out 18,000,000 feet : the com-
1859, there were found under the pavement of one of bined output of the other six mills amounts to 64,000, ­
the streets a large number of burnt clay dolls, figures 000 feet, so the bicycle makers have to treble their pro­
of knights on horseback, and even dolls' toys, which duct before they can fill the mills with orders. 
give us a very clear idea of how the children of the._ The Czar of Russia has been traveling considerably of 
fourteenth century amused themselves. Naturally, late and paying his respects to the rulers and the peo­
the boys and girls of the middle ages were not so pies of Western Europe. When traveling the Czar re­
fastidious as those of this age of luxury, says the ceives a courier every day from St. Petersburg, bearing 
Pottery Gazette. Colored eggs, painted birds carved dispatches, and he sends one back in return. Some of the 
out of wood, little windmills with movable sails, work of these men on a pinch is done on bicycles, for 
and baked clay shapes of all kinds of animals were re- the Czar rides himself and takes a great interest in the 
garded as possessions to be highly prized. bicycle. He took careful note of the good roads of 

M. Berthelot recently read a paper before the French England, and was unstinted in his praise of them . 
Academy of Sciences on .. The Copper Mines of Sinai, An enterprising bicycle dealer of Berlin recently 
Worked by the Ancient Egyptians," says the Engineer. applied to the authorities for permission to erect 250 
These mines are near the coast of the Gulf of Suez, and stands all over the city and suburbs where bicycles and 
are undoubtedly the most ancient known to history, tricycles can be hired. The wheels hired can be return­
having been worked at least 5,000 years before the ed to any of the stands and the amount to be paid is 
Christian era. They were abandoned about 3,000 years regulated by coupon checks. The hire of a machine is 
ago, on account of the small amount of copper present only 10 pfennige (2% cents) for the first 15 minutes and 
in the ores. The reduction appears to have been carried 5 pfennige for every additional 10 miles. A mark is 
out by methods not differing essentially from those in deposited when the wheel is taken out. The wheel is 
use at the present day, wood being used as the re- specially marked and painted. 
ducing agent, together with fusible silicates. A young man has put his bicycle to profitable use 

During 1897-98 it is proposed that the archreological in Australia. He has practically established a postal 
survey operations in Madras should embrace the most route between Coolgardie in the center of the gold 
important monuments in the Tinnevelly district, many fields and Dundas, the nearest town. The distance be­
of which are of great interest. The number of places tween the two places is 280 miles, but he carries letters 
which it would be po�sible to visit is contingent to a and telegrams backward and forward in a small letter 
great extel)t on the amount of work, to be ascertained box strapped on the back of his machine, for one shil­
after inspection. Among the chief remains of interest ling and five shillings apiece, respectively, making the 
are those at Sattur, Sankaranayanakovil, Virasakamani trip once a week. A water bottle, revolver and sharp 
Kalugumalai, Kuttalam, Tenkasi, Korkai, Maraman- knife are the chief items of his outflt-essentials in 
galam, Srivaikuntam and the Valavanad Hill, con- that arid and bushranger-infested country. - Postal 
sisting of temples, ancient city sites, rock cut caves, Record. 
monolithic temples, Jain sculptures and inscriptions, An ingenious device has been employed in the West 
cairns, Siva and Vishnu temples, sepulchral and other to keep cattle off of cycle paths without interfering 
remains. The most extensive work will be in the with the free use of the path by wheelmen. At each 

great Siva Temple in Tinnevelly town. Government road crossing a gate is placed, which is usually kept 

has approved of the programme. -Indian Engineering. locked, but may be opened on the occasion of parades 

The theory and construction of the vases which were or on holidays. At the side of the gate is a .. cattle 

formerly employed in Greek and Italian theaters to guard " constructed in this manner : A pit about three 

aid the acoustic �ffects of the building remain as puzzles, feet by four and two feet deep is dug. At the top of 

says the Architect and Contract Reporter. All that the pit an oak frame is set, and across it, on a level 

is known about them is what Vitruvius reports, which with the top, is placed a row of two inch gas pipes, two 

is as follows : .. Of the brazen vases, which are used inches apart. Across these pipes a bicycle can be rid­

on account of the magnitude of theaters, they are den with ease, almost without jolting the rider, while 

so formed that upon being struck they sound in them- cows, horses, sheep, etc. , find it impossible to cross the 

selves the notes diatessaron, diapente and so in order 'barrier. 
to disdiapll.$On ; after which they are disposed, accord­
ing to the laws of music, in cells, formed within the 
seats of the theater in such a manner as not to touch 
the wall, and have a vacancy all round them to the 
top of the cell. They are situated inversely, and on 
the side which is turned toward the scene ; they are 
supported by wedges, not less than half a foot high ; 
also opposite the cells, in the beds of the lower seats, 
apertures are left two feet long and half a foot high. 
Rome has not any theater thus constructed, but the 
provinces of Italy and many provinces of Greece can 
show them. Lucius Mummius, who destroyed the 
theater of Corinth, brought to Rome the vases of brass 
which 

'
were used at the plays acted in his triumph : 

likewil'e many ingenious architects, who construct 
theaters in small towns, to save expense, make use of 
earthen ves- ell! to help the sound, which, being ad­
justed according to rule, &DSwer the purpose." 

• t • • • 
Hydro.tatle Exploration of tbe A bdome n .  

M. Marc S�e has communicated to the Academie de 
Medecine, says the Lancet, a method of exploring the 
abdo:nen which he claims to be new and which is cer­
tainly ingenious. Anyone can see for himself, says M. 
See, that when completely submerged in a bath his 
anterior abdominal parietes become quite flaccid, even 
if he should be moderately eoOrpulent. The various or­
gans and structures beneath can then be recognized. 
and delimited by simple palpation with greater facility 
and accuracy than is afforded by any other system of 
exploration. The relaxation is explicable on ordinary 
hydrostatic principles. The abdominal walls, loaded as 
they are with fatty matter, tend to float upward toward 
the surface of the water, thus to a certain extent coun­
teracting the elastic and contractile forces which tend 
to keep them in close contact with the viscera. 
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CASSADAGA PROPAGANDA. 
BY WILLIAJI BBNJAJlIN. 

The fascination which the general public finds in 
clever tricks and illusions is not hard to account for. 
Some of the brightest minds in the world are seeking to 
improve this form of amusement, and at no time in the 
world's history have so many really mystifying novel­
ties been before the public as at present. 

The rivalry between Herrmann and Kellar, the lead­
ing magicians and illusionists in this country, has 
cau�ed each to exert himself to secure the very latest 
noveltie� in that line_ 

One of the most mysterious among Kellar's repertory 
of successful illusions is " Cassadaga Propaganda," an 
explanation of which is herewith presented. 

I will first outline the effect as produced on the spec­
tators. A sheet of plate glass about six-
teen by sixty inches in size is placed upon 
the backs of two chairs, and on it is 
erected a small beautifully finished cabi­
net consisting of four pieces, of which 
the sides are hinged to the back, and 
which, with the front, are seen resting 
on a chair at the side of the stage. When 
erected, the cabinet is forty-two inches 
high, thirty-six inches wide, and fourteen 
inches deep. 

J t itut i f it �mtJ:itJu. 
tim of all power of movement. If flight takes place, it 
is the flight of panic, a reflex and often involuntary act. 
Only strength of will can overcome this tendency to 
run. As a matter of fact, flight is rarely the best road 
out of danger ; in battle it is the worst. To go forwarrl 
and die is certainly better than to go backward and die ; 
for, in the first place, the enemy, who is experiencing 
precisely the same emotions, will lose courage and shoot 
less steadily, thereby diminishing the risk of the assail­
ant. Nothing is more contagious than panic ; a single 
Ulan with ashen face rushing to the rear will draw 
others after him and shake the confidence of all who 
see him. Hence the problem is how to implant courage 
and avoid panic. 

.. Courage is simply control of the nerves, and is 
largely due to the habit of confronting danger. Gen-

35 1 
they stood or sat about camp, at the slightest noise. 
How, then, is courage to be taught in peace ? A 
Russian general once proposed to • salt ' his soldiery 
by loading one rifle in ten with ball cartridges during 
maneuvers. This ghastly preparative was too revolting 
to civilized minds, and it has never been carried out ; 
but if adopted, it would make the army trained under 
such circumstances invincible, and so in the end tend 
to shorten war and save life. It would accustom the 
soldier to the sights and scenes of thP. battle field, and 
overcome his dread of the unknown. It would enable 
him to control his nerves in the tumult of the actual 
encounter. Such a pursu.it as climbing has the same 
moral effect. Endurance, mutual trust, self· control, 
Illay be learned on the high Alps, or, for the matter of 
that, in a Wastdale, where a slip on the face of the 

mountain IlJeans destruction. The volley 
of stones down some precipitous gulley 
is not less deadly than the hail of shells 
and bullets on the battle field. And, in 
a less degree, hunting, and the manlier 
forms of athletics, give the same result. 
Sports involving risk to life are thus of 
supreme value from the national point 
of view, and this should be remembered 
when the ignorant and degenerate assail 
them." 

• • •  
A mcrlca n E"tablh ,b lu e llt" I n  8 11 ."la. 

Tamboul"ines and bells are placed in the 
cabinet and the doors closed, when the 
instruments instantly play and are thrown 
out at the top of the cabinet. The cabinet 
IS now opened and found to be empty. 
Any slate placed in cabinet has a message 
written thereon. In fact, all manifesta­
tions usually exhibited in the large cabi­
nets are produced, and yet this cabinet 
is apparently not large enough to con­
tain a person. We say apparently not 
large enough ; for, in reality, the whole 
secret consists in a small person, or an in­
telligent child of ten or twelve years of 
age, being suspended by invisible wires 

CAtlSADAGA PROPAGANDA-THE CABINET OPEN FOR INSPECTION. 

The past few months have seen the 
developmenf of two important enterprises 
in Russia, which are to be conducted 
largely with American capital, and will 
be under American management. The 
first of these contemplates the establish­
ment at Nijni Novgorod of a plant for 
the manufacture of locomotives of the 
American type, by a combination of 
capitalists entitled the Russian-American 
Manufacturing Company. The enterprise 
is indirectly the outcome of the Chicago 

behind the back of the cabinet, where there is a small 
shelf on which the concealed assistant is sitting Turkish 
tashion. This folded cabinet is hung on two fine wires 
which lead up to the flies and over rollers or pulleys 
to the counterweights. When proper wire is used on a 
brightly illuminated stage they are absolutely invisible. 

After showing the chairs and placing glass upon them, 
the performer picks up the folded part of the cabinet 
and places it on the glass, the counterweights overcom­
ing the extra weight of the concealed II.Ssistant, opens 
out the Sides, places the front containing the doors in 
position, fastening same by hooks to the sides. 

The inside of the cabinet and panels of doors are lined 
with puckered gold silk. There is a concealed opening 
in the silk at the back of the cabinet, for the assistant 
to pass his arm through, in order to handle whatever is 
placed within it. 

Everything being in readiness, the tambourine and 
bell are placed in the cabinet and doors closed. The 
assistant now passes his hand and arm 
through the . opening in the back and 
shakes the tambourine, rinl-,"8 the bell, and 
throws both out over the top of the cabi­
net, when the doors are opened and cabi­
net is shown to be empty. Clean slates 
placed in the cabinet are removed with 
messages written on them ; in fact, the 
manifestations that can be produced in 
the cabinet are limited only by the intelli­
gence of the concealed assistant. 

One of the cuts shows the cabinet with 
open doors as seen by the audience. The 
second cut is an end view looking from 
the side of stage, showing the assistant 011 
a shelf at the rear of the cabinet, and the 
wires leading up and over to the counter­
weights. 

eral Sherman thus defines it : ' All men naturally 
shrink from pain and danger, and only incur their 
risk from some other higher motive or from habit ; 
so that I would define true courage to be a per­
fect sensibility of the measure of danger and a mental 
willingness to incur it, rather than that insensibility to 
danger of which I have heard far more than I have 
seen. The most courageous men are generally uncon­
sciolls of possessing the quality ; therefore, when one 
professes it too openly by words or bearing, there is 
reason to mistrust it. I would further illustrate my 
meaning by describing a man of true courage to be one 
who possesses all his faculties and senses perfectly when 
serious danger is actually, present. ' Pride, habit, duty, 
these are the forces which enable IIlen to c�:mtrol them­
selves. All can be fostered and implanted by traming. 
Sheridan reckoned that, of able bodied men, about one­
fourth have not the requisite capacity for courage, and 
are, therefore, useless for battle. Such weak hearts 

Exposition of 1893, when certain visiting 
Russian engineers were so favorably impressed with 
the display of American locomotives in the Trans­
portation Building that they placed large orders 
with the Baldwin Locomotive Works, and also sug­
gested the establishing of works in Russia. 'I'he 
present enterprise is the result of these negotia­
tions, and the construction of the plant and works 
is now in progress. Nijni Novgorod already pos­
sesses a large Russian engineering plant known as the 
Sormovo Iron and Steel Works, which gives em­
ployment to 5,000 hands in the construction of engines, 
boilers, steamboats and cars, and the new works are to 
be built in connection with the existing plant. It will 
have a yearly output of 200 locomotives and give em­
ployment to 10,000 men. 

Another important venture is being made in South­
ern Russia, where an American company, known as the 
Nicopal-Mariopal Mining and Metallurgical Company, 
with a paid up capital of $2,275,000, has been formed 

to secure control of the rich manganese 
mined at N icopal. According to the Phila­
delphia Record, these mines are under 
American management, and it is proposed 
to ship the ore to Mariopal, on the shores 
of the Sea of Azov, where an extensive stee l 
plant is to be built and placed under the 
management of a gentleman who was fo.·­
merly in the employ of the I llinois Steel 
Company. The new mining company has 
already given evidence of its activity by 
securing the contract for the delivery of 
ten thousand tons or one hundred and 
forty-four miles of pipe, for use in the oil 
well districts of the Caucasus ; and to in­
sure that the contract should be filled in 
time it is stated that the company pur­
chased in this country an etJ.tire pipe build-

• • • ing plant for shipment to the new works 
Fear A m O D It  Soldier.. in Russia. The acquisition of these mines 

Every one has heard the story told of is a matter of no little importance to the 
Marshal N ey, to the effect that he was steel industry of the world at large, for the 
observed just prior to a desperate charge :.i 

latest statistics show that the district in 
apostrophizing his trem blIng legs and which these mines are situated " supplies 
telling them that they would shake a THE SPIRIT JrlANIFESTATIONS. fully one-half of the world's reqUIre-
great deal more if they only knew where ments of manganese ore. " Russia has 
he was going to take them. This physical sensibility must be weeded out. ' No matter how brave a veteran ' 

long been famous for its manganese deposits, and 
to danger and mental resolution to .face it constitute, may be, ' says Private Wilkeson, ot Grant's army, • he the

· 
exports have increased at a rapid rate during 

in the opinion of H. W. Wilson, who writes on . .  The relies on the men on either side of him to stand there the past decade. Thus the total exports, which in 1885 
Human Animal in Battle " (the United Service), the till they fall .  . . . He must know that his comrades amounted to 79,499,002 pounds, increased in 1890 to 
highest type of courage. The Literary Digest, from are as stanch fighters as he.' 295, 929,390 pounds, and in 1895 to 364,858,007 pounds. 
which we copy, quotes what he has to say : .. Even in the bravest and most fully tried men fear Of this amount, 137,035,600 pounds went to Great 

'� Fear is g�eatest 
.where the imagination is strongest. I is subdued and not wholly eliminated. Skobeloff said Britain, 113,498,400 pounds to Holland, 95, 603,600 pounds 

It IS an emotIOn whIch serIOusly affects both body and of himself, • 1 confess that I am at heart a coward. ' to the U nited States, 13, 032, 100 pound� to Germany, 
mind. On the physical side it checks the flow of saliva, He despaired of General Gourko because the latter and 4, 295,900 pounds to Belgium. 
and brings that peculiar thirst of the battle field ; it would duck to avoid bullets and shells. In the North- The progress of these two important American in­
causes organic derangement and a certain degree of ern army, at the close of the civil war, General Horace dustries on foreign soil will be watched with great in­
muscular relaxation, increases the tension of the voice, Porter tell us that there were only two men known to terest. Russia is developing a remarkable activity in 
and is accompanied by a. desperate effort to avoid the him who never bowed the head to iron and It-ad. Of those fields of enterprise which make heavy demands 
danger. On the mental side it paralyzes the intelli- these, one was General Grant. So purely a matter of upon the iron and steel industries, and it is reasonable 
gence and leads to the blind desire for flight, though habit. a reflex action, had such ducking become, that to expect that the two ventures above mentioned will 
sometimes it goes even further, and deprives the vic- after a great battle men would involuntarily bob, as be followed by others of a. like nature. 
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RECENTLY PATENTED INVENTIONS. 

Ena:lneerlng. 

A PERFORATED BOILER DOOR.-Jean 
Hartmann, Mulhouse, Germany. This inTention, which 
hll8 been likewise patented In many foreign (;(lnntrie., is 
for a door designed to facilitate the .weeping away. 
without any diminution of the intensity of the 1lre, uf 
any soot or dust depo.ited by the gases on the wall. or 
tubes of boilers, or In other tubular or partitioned heat­
ing apparatus. The door is msde with a number of per· 
foration. corresponding to the .ituation of the .everal 
tube. or .paces between the tube., and pivoted plate. 
are made to cover one or more of the perforations, which 
may be conveniently uncovered, on3 by one, as de­
.ired, for the insertion of a brush or other cleaning 10-
Itroment. 

will be coo1loed and not liable to Injnre the working 
parts of the machine. The .pace over the valve .wm 
and under the head also form. an air chamber or cu.hion 
pocket, giving easy movement and l1Il8i.tiog in the quick 
closinlZ of the valve. 

l1u eM,.,. 1M' 1 __ under thU _ "  one DolJM " IVU  
Jor eacil tf&Iertton. : about eiqhi WOf"dI to (J iim. Ad"".. 
tiaemen.ta mwt be f't.CAw6 at publictJ.t'ion o,lice aa eari." (U TlnwMall mornino' to GJ)JJear in  tilt foUo'Wi'ft(1 1Uuk'. ill'tU 

TO INVENTORS. 
An e%llel'ience otnearly Hfty ye8l'8. and tbe preparation of more tban ono bundred thousand application. for DII­ten ... at bome and abroad. enable U8 to understand tbe laws and practice on both continents, and to possess un .. equaled facllitle. for procuring patent. everywbere. A .ynopol. of tbe patent laws of tbe United St.ates and all foreign countrle. may be bad ou applicat.ion, and person. contemplating the securing of uatentst ettber at bome OJ abroad. are Invited to wrIte to this office for prices. wbicb are low, in accordance witb tbe tlDles and our ex­tensive facilities for conductiDJl tbe business. AddresR MUNN '" CO., otJIce SCIKNTIFIC AMERICAN. 061 Broad­way. New York • 

Railway & ppllance8. 

C A R  D R A W  F R A M E. -Joh n Shaw, 
Woodburn, Oregon. This is an improvement on a for. 
mer invention of the same inventor, devi.ed to fa­
cilitate the removal of any desired part of the frame for 
repairs or other purpo.es. The draught mechanism com· 
prise. upper and lower tube. or rods engaging at their 
outer euds the drllwhellds, each abutting with its rear 
face on llxed shoulders on the tnbes or rods, and being 
held in place by collars and nnts. Ties connect the tnbes 
or rods at or near the middle. and between the ties is a 
block of wood with recessed corners forming seats for the 
tubes or rods, the tie. being held In place by clamping 
bolts, there being al.o .prlng casings which form seats 
for the toU be. or rod •. 

Electrical. 

TELEPHONE TRANSMITTER. - Horace 
C. Alexander, Bonham. Texas. This improvement is 
designed to facilitate the transmission of the greate.t 
volume of .ound without causing rattling or grating, and 
to that end a .prlng.supported flaring conical cell i. pro­
vided with a llange covered with .oft material which rests 
on the carbon button carried by the diaphragm, the carbon 
cell being 1llled with granulated carbon re.ting in con· 
tact with the carbon botton. When .ounds are uttered 
in the mouthpiece the vibration of the diaphragm can.e. 
a jarring of the granulated �.arbon, thus varying the con· 
ductivity of the cell, and producing the differences of 
current neceesary for the tran.mission of speech. 

SAFETY ATTACHMENT FOR LOCKS.­
Adrlen J. Moulart, Pari.. France. Simple mean. for 
giving a .Ignal every time the lock is op€Oed are pro­
vided by thl. Inventor. Two conducting half sleeves are 
arranged out of contact with each other ID the lock;and 
a split keyhole .Ieeve surrounds them, there being an in-
• u1ating sleeve between the keyhole .Ieeve and the half 
sleeve., while in circuit with the latter i. an electrically 
operated sigoal device, such Be an electric bell . Wben a 
key or picklock i. in.erted In the keyhole, the circuit is 
clo.ed by the bridging of the .pace between the half 
.Ieeve., and the .igual i • •  onnded. It Is also impo.sible 
to break the lock without .0nndinlZ the signal. 

BURGLAR ALARM CIRCUIT CLOSER.­
Charles H. Dowden, Newark, N. J. In device. adapted 
for u.e in connection with window., to close the electric 
circuit and .end an alarm when either .ash Is moved, thl. 
invention pro,ide. for two .ide plate. between which I. 
a reccssed insulating block, spring contact blocks being 
pivoU>d in apertures in the .ide plates, and completing a 
circllit between the plate. when either contact block is 
pressed inwardly. The device fits easily in a recess in 
one of the parting strips that separates the sash, and in· 
.tautly closes the normally open circuit when either .ash 
is moved, thus sounding an alarm. 

M l n i n�. Etc. 

P R I M  E R F O R  BLASTING Fl'SES.­
James H. Hart. Meaderville. Mont. This invention pro­
vides an Igniter especially adapted for u.� in wet mine., 
con.isting of a sleeve capable of embracing the end of 
the fuse. a cap or primer in one end of the .Ieeve being 
capable of lying adjacent to the end of the fuse, while a 
heRd strenl!then. the sleeve on its outer .ide around that 
portion which receive. the cap. The device may be 
made separately from the fU8e and applied when desired, 
or each fuse may be supplied with one of the ilZOiting 
devices. The explosion of the cap will not cause the 
rl1ptur� of the sleeve, and the head permtts holding the 
igniter llrnly while the cap or primer i. being llred. 

ROASTING FURNACE. -Jame8 L. Wpll .. , 
Leadville, Col. To utilize most effectively the available 
heat from the burning ore. and insure a complete roast­
ing at a comparatively low cost, this Inventor ha. devi.ed 
a furnace which has a .haft with zigzag !lue. through 
which fall. the ore to be wa.ted. a hot air chambcr con· 
nected WIth the lower ends of the flue. passing hot air 
upward through the downwardly moving ore. A hearth 
receives the ore, ami an air chamber is divided from the 
hearth by a perforated bed plate, whIle a fume chamber is 
separated from the hearth by a perforated top plate. 

Mechanical. 

BIT GAGE. -Ed lll und Van Cau wenberg, 
New York City. Thi. is a device for regulating the 
depth of bore of a bit, and is secured directly to the bit 
Instead of to the brace. thus obviating the neces.ity of 
removing the chuck, and saving time. The gage i. quick­
ly and easily adjustahle. and consists of an exteriorly 
threaded .Ieeve to EUrronnd the· .hank portion of the 
hit, and be clamped thereon by segmental clamping 
blocks, while an interiorly threaded gage .Ieeve engages 
the .crew thread of the llrst .Ieeve. After adjusting the 
ga,.,..., sleeve a .et nut is turned down to prevent it. back· 
ward rotation. 

PUMP VALVE. -GE'Orge Parker. W h it, 
ing, Ind. Thi. invention con.i.ts principally of a valve 
di.k with a hub lltted to slide on a llxed valve .tem. a 
casing extending from the head of the stem and one end 
of the hub being in the open end of the casing, there be­
mg a .pring coiled on the stem witbin the casing, between 
the head and the hub. The valve di.k I. held to ita 
place by the force of the .prlng, and the latter IS com, 
pIetely lnclosed, 1\0 that 10 case of breakage Ita pieces 

SHUTTLE THREADER.-Remi Brodeur, 
Fall River. MI1Il8. This device comprise. a blow tube, a 
• nction tube and.means for forcing Air throngh the blow 
tobe and at tho parne time causing a .uction through the 
• uction tube, the blowing and .nction operating jointly 

I to thread the .huttle. The device i. designed to super· 
sede the custom of threading .hnttles by drawing in the 
breath, and by means of this improvement the thread at 
the end of a bobbin within a shuttle may be quickly 
drawn throngh the eye of the shuttle, whether it be ex­
tended through the right or left hand .ide of the shuttle. 

Marine Iron Works. ChtCllllO. CatalollUe tree • 

For 1000glnll engines. J 8. Mundy, Newark, N. J. 
.. L S." metal poll.b. Ind.anapolls. Samples free. 

Pres.es '" Dies. Ferracu ... Macll. Co .• Brtdlleton. �. J. 
Handle &; Spoke Mcby. Ober IAttbe Co"CbllRl'ln FalJo.O. 
Yankee Notion •• Waterbury Button Co .. Waterb'y. Ct. 
Papler Mache Manuf'rs. Crane Bros .• Westfield, MI1Il8. 
Screw machines. mUIIIljl macmnes. aOlI drill preooea. 
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P o r  which LeUer. Patent o r  tbe 

U n i ted Slate. w ere Gran led 
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PLANTER. -- Jesse W. Stancil ,  ·Farmer- CoDcrete Contractors-Extend your buslne.s. Investl-

ville, La. This i. a planter which may be interchange- gate RAnsome's system. 758 Monadnock Block. Cblcago. 
ably employed to plant cotton or pea seed, or other simi. The celebrated " Horn.by-A "r01d .. Pateot Safety Oil 
lar seed, and to di.trlbute fertilizer. Ito wheel .• up- EnJrlne I. built by tbe De La "ergne Refrillerating Ma­
ported frame has sliding way. at the rear, over which is cbtne Company. Foot of East lS8tb street. New York. 
a hopper, a board sliding in the guideways forming the The best book for eJectl'lCl8Jll! 80<1 beginners in elec­
bottom of the hopper, the board being provided with t<iclty Is " Experimental Science;' by r.eo. 1I. Hopkins. 
drop .lides, and there being in the hopper a .eed-dis. By mai l. �, Munn '" ro .. puhll.hers. 361 8roadway. N. Y. 
tributing device operated from the driving wheels. The 
planter may be attached to any form of plow, and the 
furrow, after being opened. is rendered more or less 
even or compact to receive the seed, which is covered by 
a drag after having been depo.ited 10 the furrow. 

SPRAYING ApPARATUS.-James C .  01-
lard, Tacoma, Washington. Thi. is a machine to be 
drawn by horses for effectively .praying fruit tree., vines, 
ete . •  with water [or insecticide .olutions. It has a large 
liquid tank, at each side of which are discharge pipes 
connected with .wiveled .praying pipe., and above the 
liquid tank is an air tank to be 1llled with air under 
pre.sure by an air pump which is operated by the travel 
of the machine, the pressure thus .tored np being em­
ployed for .praying the liquid from It. reservoir while 
the machine is at re.t as well as when it i. in mo-
tion. 

STALK CUTTER. - John Carrey, De 
Soto, Mo. 'fhis is a machine desigued to evenly feed 
the stalks to knives which are arranged to shred them, 
leaving them in better condition for food and permitting 
the du.t to be more readily removed. rhe machine has 
a shredding cylinder w hose head. are connected by rods 
and in which the knives are arranged in series, each 
knife having the .upport of two rods, and the end. of 
the knives being carried beyond the periphery of the 
cylinder. A .nction fan draws all dirt from the .hredded 
material as it passes to the exit chute at the bottom of 
the machine. 

MI"cellaneou8. 

Machinery manufacturers, atteotion t Concrete and mortar mixinll mill.. Exclusive rights for .ale. .. Ran­
some." 757 Monadnock. Cblcago. 

p'Send for new and complete ca .... 10jlue or Scientific 
and otber Rooks for sal" by Munn '" Co .. 061 Broadway. 
�ew York. Frep on tJ.Dpitrat.ion. 

HINTS TO CORRESPONDENTS. 
N ame" a u d  A d  .. . ·" .... mnst accompany all letters or no attention will be paid thereto. This is for ow information and not for publication. 
IC e r .. r .. u (.t'" to former articles or an.wers .hould give date of paper and page or number of que.tion. 
I n q  I I  i r i  .. .  not answered fu reasonable time should be repeated : correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. eacb must take his turn. 
B II ) . .. r .. wishing to purchase any article not advertised 

in Our columns will be furnished with addresses of houses manufacturing or carrying the same. 
Speci a l  ,,, J' l l l l' lI 1 1 I ... . .. ... " t i o n  on matters of personal rather than general Intere.t cannot be expected without remnneration. 
Scl .... U tl ('  A ... " r i t·n .. S 'I I' plement. referred 

to may be had at the office. Pnce 10 cents each . 
Book .. referred to promptly .npplied on receipt 01 price. 
1'1 I II ern I .. sent for examination should be distinctly marked or labeled. 

(8ee note at eod of not about oopleo of theoe patent.o •• 

Adbeslve compound, C. 8eadle . . . . . . . . . . . . . . . . . . .  . . Adju.table seat, vertically. J. R. Burke . . . . . . . . . .  . 
1rrv::J�e..�::x:�.:'�<i 'lj;y�r�a���t f.!roi.ce;"oj: W. RlaDcnRrd . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . Air hrake mecbanism. street car, G. A. Glass • • • • •  Air brake. railway car. H. S .  Hraeblnll . . . . . . . . . . . . . Air compressor, hydraullc, J. Liming . . . . • . . . . . . . • •  Air ve.sels under pre • •  ure. apparatus for filling. 
Ala;.!:?r��t It:�':.f.:rm: · · · · ' ' · · ' ' ' ' ' ' · · ' ' · · · · · · ' ' ' ' ·  569.

'l74 Amalgamatlnll apparatu •• gold, C. Gralr . . . . . . . . . . .  569.710 
l:fe ere"iaro��t�ae: Meatb . . . . . . . . . . . . . . . . . . . . . . . . . .  569.976 
1:�16��!��i';'��:.�: .������I.� : : : : : : : : : : : : : : : : : : : : :  �:� Bant, savtngs, H. H. NorrinlitoD . . . . • . . .  6 • • •  6 • • • • • • •  500,798 Batb bou.e. portable .team and .hower, H. E. Wyckoll' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.808 
I���: t:: �.I���iOii: : : : : : : : : : : : : : : : . : : ::: : : : : : : : · :  �:� I�: :�i:: ii.t..���1e8: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� Bicycle. J .  Goettel . . .  . . . .  . .  . .  . .  . . . . .  . . . .  . . . . . . . . . . . . . .  5t;9.636 Bicycle bngllage .upport. D. Cbamberlaln . . . . . . . . . 569.813 Bicycle. combined .ingle and tandem. C. E. Bren-nan6 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  6 • • • • • • • • • •  

Il���l:f:�·I�lg�{�:�!�:.���.b . : : : : : : : : : : : : : : : :  Bicycle saddle. E .  Strak".cb . . . . . . . . . . . . . . . . . . . . . .  . Bit g .... e. E. Van Ceuwenbel'll . . . . . . . . . . . . . . . . . . . . .  . .  Bleacblnll aDd refining. electrolytic proce • •  for, 
BIO!e� ... tt�(lm��r.:t!.�: N: Ii: Smliii: : : : : : : : : : : :  =::: 
1�1I:� :t�t�xd;:���r��':"i��or�is�j,�����i.��: . t\\\:�U Boller •• peno<aled door for .team. J. Hartmann 569,R72 Bolt cutter. J . H. O.borne .. . . . . . . . . . . . . . . . . . . . . . . . . .  569 661 Boot or .hoe tree ... C. F. Clark . . . . . . . . . . . . . . . . . . . . . . .  569:867 Boring macblne. J!i. E. Antbony . . . . . . . . . . . . . • . . • . . .  569.597 :�m:: r:E�;u:k: : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : :  =:� 
1��"et�O�;,":��Tn tj.����D·8C&lioid iiraciiei: 5OO.TiS 
Brake. See Air brake. Brate beam. C. K. Pickles . . . . . . . . . . . . . . . . . . . .  569.666, 569, Brake .boe. E. W. Applellate . . . . . . . . . . . . . . . . . . . . . . . 569. Brake sboe. D. Prew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569. 
I��g.r:���'t,� ;r.�����di!����.��:: : : : : : : : : : : : : :  569. 
Bockle, D. Goodnow . . . .  · . . . . . . . . 6 • • •  6 • • • • • • • • • • • • • • •  Bureau and  de.k, J .  B .  Harrel . . . . . . . . . . . . . . . . . . . . . . 569.826 Burlllar alarm circuit closer. C. H. Dowden . . . . . . . 569,861 Burner. 8ee Gas burn .. r. Camera attacbment. corlaln slide, W. Trueman • 569.695 
Can. See Milk can. Can opener. O. A. BurDe .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  569,609 
8::e�pe�:rc:ie�·c�:!�et41i '088e: ' sbiiwCMe: ' "  569

.002 MACHINE GUN.-Harry C. Webb, Ta- (701 1) W. H. writes :  1. I built a dy- g:���n�� l �:�';.�7��: : : : : : : : : � : . : : : : : : : : : : : : : :  =:= coma. Wa.hington. This invention relates · to rapid narno described in one of your books (dynamos and mo. Car COUpIiDII. rallwav. Plnctert &; Prntz . . . . . . . . . . .  669.668 1lring magazine gun., and is for a .erle. of guns ar_ tors), 20 lights, EdI.on .tyle ; armature I. wound 82 colls. Car door. 'l:;aln. W . •  t .. J obn.tOIl . . . . . . . . . . . . . . . . . . . . . 569.923 
ranged in pairs and means for alternately loading and 4 layers, 6 wires In .. ach layer, No. Iii double.covered, 6:� 3�:�b::!fra��in�nt; .�r:!'":'·W:·T:v:in�� =:� firing them. The gun has a central ftxed barrel, and a magnets wound with No. 28 donbl<H:Overed, 20 pounds on g:� �:�S:�: HibI,.>O::��i80ii: : : : : : : : : : : :: : · :: : : :::: =:= series of barrel. at each .Ide adapted to .wing in a horl· both; by running It two hours the commntator gets .o g: i:�S:�: �'l.b��f3��: : : : : : : : : : : : : : : : : : : : : : : : : : :  =:684 zontal plane, there being a pair of magazine� for each overheated that it throw. itself out of trDe. I have u.ed Car tender. G. W. Willey . . . . . . . . . . . . . . . . . . . . . . . . . . .  . barrel. a rotary loading device In each magazine, and carbon bru.hes aI.o tried copper brnshe. and the heat. Car bolder. T. R. Newman . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Intermeshing gear wheel. for rotating all of the loading I·ng l· s the oome ' How c.on I 0 ercome lt : A Probabl Car. railway. J. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
d . th b h d be' . uI 

� .  � v , . y Car •• etc .. heatin" apparatus tolr. E. E. HOld • . . . . .  eVlces, e reec oors IOg .Im taneously opened your bru.he. make in.ufficient contact with the commn- Cars, side !!uard for open. A. D. Dimick . . . . . . . . . .  . 
and closed. The muzzles of the several gnn. may be tator Try wider brushes and .ee that th.. are truErl 

CarpeDter • "age. R. Bate. . . . . . . . . . . . . . . . . . . . . . . . . . .  739 
d'l . ard to ard h traI 

I ' . Y �:�ge:e��::���� :.;c�r:!�.DJr.O;.:·S· cJieue· r·. :.·.· .· .· .· .· : :  569.'67651} rea I y swung IOW , or w t e cen glln, when off at the ends so aR to come in lZood contact with the �. • 
it ' d i ed to trate th fire t rd to Caster case, L. B. Denton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.959 IS e. r concen . e ,  or swung ou wa commutator for all their width. 2. Let me know what Caster. furnltur ... E. D. Scbmldt . . . . . . . . . . . . . . . . . . . .  569.842 cause the shots to diverge, and the several gUDs are is used to make bun'8 (for feed mill) harder than other Ca8}����.

b;l:��:.:'t?t
.��� �.����. �.�?��,.�������� 009,641 

.Imultaneou.ly discharged as the several sears are simul- I cast iron, that i •• how to harden them while .being cast ? Cement. sla". S. JorlleD.eD . . . . . . . . . . . . . . . . . . . . . . . . .  569.833 taneou.ly operated. I A. Cast in chills. The wearing .ide or end of the bnrrs g�:l�: d��eFgldfn.?�r.s�d . . . . . . . . . . . . . . . . . . . . . . . . . .  569.632 

MONEY CHA NGER. -Ge()r�t' T. Farm'lI ,  I should have a piece of iron, cast or wrought. placed in Cbecll:. draught. etc" blank. J. M. Lan.downe . . . . . 569.973 

Bayborough, N. C. Thi. is a .imple and easily operated the mould, SO that the lluid metal will chill against the bt��?�°.f���P�� 'lfJ'�:��� .. .  � .. � .. �:.��I:.:: : :  �:�t 
mechanism by which to depo.it in a SUItable receiver the iron .urface over the part that is required to be made f.��i �j.e�k!,:a�eJ· ·cio8er; ·jiuioiii&iio;·c: · c: 569.925 
diJferent coin. to aggregate the SDm of ('hange desired hard. See West'. .. Moulder's Text Book on ChIlling Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.000 
in any transaction. A ca.ing is provided in wbich are Castings," $2.50 by mall. g�i�e·���;.n.::,:v'�e;,fe::il��Mdii8i; stepiieii. 569.

967 
hold. ers for coins of each den. ominstion, and by mean. \ (701 2) J. C. B. !lay. !I :  Can you inform "' COlJnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.678 

d tI ted I d Coin bolder. pocket. P. Seller . . . . . . . . . . . . . . . . . . . . . . .  569.675 of IOdepen en y opera • I e. and detents, the appa- me of a polish that will remove fly .pecks from b\'llJlj\ CompositIOn of mauer. Cotter &; Walter . . . . . . . . . .  569.869 
ratus i. arranged to simultaneously discharge from sev 

I 
Compo.itlon of matter. R. B. Martin . . . . . . . . . . . . . .  569,700 

. . • gas 1l

.

xture •. or would some .Imple plating that could be Conveyer, M. M. tluppe. . . . .  . . . . . . . . . . . . . . . . . . . • • . .  569,681 e
, �

I of the �old�rs as many. a. de.slred of �he ?om. co. n- rubbed on cover them up 1 Ours are the u.ual bright Cooling. condensing and .terlllzing apparatu •• 
UlIOed thereIO In connection WIth the COlD d h combined. W. F. Fey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.750 

. ' . . ISC argmg kind I presume they are brass and plated over, as they Corn. etc . •  device tor ""tUn". M. W. Pringle . . . . . .  569.725 
deVIce., a draw?r IS arranged Wlt� compartments for 

i lOOk a. thou/lh they were gold plated. A. If you cannot Couplin". t'iee Car couplln". 
note. �nd odd cOl.ns, the . drawe� beIDg pre • ..,d outward wash off the fly .pecks with soap and warm water on a cru�f:�.���. ��.������ID.� . b.����� . .  ���� . .  ��?�.I�!: .�: 569.�12 by �pl'lngs when It� 10Ckl?g devlre. are relea.e�,. and the cloth, there i. no way that an amateur can refinish lamp. curig��.����.��.�n.� .����.r:t.'.��.��������: .�:.�.��� 569,898 entir.e apparatus is desl�ned to greatly faCII.ltate the work with any satisfaction. To do this. the lamp mu.t Cutler. See Bolt cutter. Stalk cutter. 
making of change, couDting money and msking It up be taken apart and the brass work boiled in caustic sooa b1��"e:��!:-1:or.����:ii,;r: " · " · " . . . . . . . . . . . . . . .  569.977 
Into packages. to remove all oil and varnish ; then rln.e in hot water Disb cleaner. G. S. BIRke.lee . . . . . . . . . . . . . . . . . . . . . . . .  569. 

VEHICLE WHREL TIRE _ SaUl ll el S. and dlp ln .trong nitric acid for a few .econd. only, when BI:::1�;"!�':fa:.rr::.a��I'tv�G�Bt�I��lier.: : : : : : : : · : : :  =: 
Id It will come out clean and bright ; then rln.e clean in \)Isplay rack. Hendp.rsoo &; Morse . . . . . . . . . . . . . . . . . .  569. E er. Springfield, Ill. 'fhis invention provides a tubu- boiling water. Dry In .awdu.t, brush off, and lacquer El�����:��n.:i':V�·i�;i:';;'iiliie; ·M: C:Maciiey: : : �: lar cushioned tire which will not be mnch injured by be· with thin .hellac varnish. The metal mu.t be warm and Door ban"er. H. L. Ferri . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  ing punctured. a. its body i. made u p  of a .eries of perfectly free from grease. g��:8�'t.�:I:f: fr.I�t,:':cb�: .�: .���: : : : : : : : : : : : : : : � : : :  practically circular o r  endles • •  prlngs. arranged at slight Dryinll and filtering machine. centrifDllal, C. A. 
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.::n= bl}���keZ� re�ill!�r :=:���hl!fle�: !!t Po�:� g�:t

n�;�1i.��DjE::·:·::·:·:.:.::·:·::�·:::·:·:·:::::::·:'::':'::: !J]1 
are bound tolZether by an outer band which fits into de· .ingle achromatic len.es by placln� their plane .ides to- ����.�.b:.!'l�:.Oj?� .. t':en�: �.���: : : ::::: : : : : :: : :  =:� 
pres.ions of the .prlng •• and the .prings lire held in gether and separating them (the two lenses) a .hort dis· Rail tester. Scbneber"er '" Kotva . . . . . . . . . . . . . . . . . . .  569.9U 
the�r circular a.rrangement by a seco�d inne� b�nd, the . tance, say one·twelfth of the focal length you want. A. ,  �l:��:� �:::�s�a�m�rt��or ·i..oveiiiig-roi-':ii: ·Ed-

569
.
&9 

entlr .. body bemg covered by any ela.tlc or Yleldmg rna· 'I Two lenses of same curve& will. If .et .0 that greate.t I munds . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  569.748 terlal. as ruhber. leather. or their equivalents. curve. will be outaide form a rectilinear ictnre on I 
Elect.rlc conduit. and appurtenance., M. Dicker· 

V RHICLE SAND BAND. _ Charles R � the gronnd glass, if .wi�g back i. properly used� Whether Ele��:lc ·bYdril.\iiic ·';Ievaior; comiiliied"; j":Paj.klii� 569,618 

Gibson, Woodsville, N H. This improvement com. i the negative will be good will depend on the chemical Ele�:l(;ii�i1il!i,{·i;i ·.;,:irid ·j,Qwer:J:W:Gilit�� m::1!Et 
prise. a hood having an extension adapted to en/lllge the . correction of the lenses. 2. About how many times the �I:"cm� :::�����{'j.i.�(mf�L:: : : : : : : : : : : : : : : : : : : : :  �:� 
axle bands straddling the extension and holdln" the tocal length you want should the len.es be? A. The Flectrlc motor. W. E. Freemao . . . . . . . . . . . . . . . . . . . . .  569.868 

hOod in position on the axle, there \)('ing springs be;ween lenses must be the �ame foco. to get perfect results, both Eiel5:rlJ'g�r�;�r •. 
e.��.:.�:s�.�� .��.dl�rI������,. �·. 569.63' 

the extension and the band.. The sand band is readily the same focus, whIch will depend on length wanted In Elevator. See Bale elevator. Electric bydraullc 
fa.tened In place on the axle to protect the lOner end of combined lense.. 3. I want to make a len. that will give Ele��'i:,�t.?�d dump. G. Wenzelmaon . . . . . . . . . . . . . . 569.697 
the hnb and may be convenieDtly removed as desired. me a flat view. net drawn out so mnch as a .ingle len. Enlline. See Gas enalne. on en"ine. Rotary • makes it. A. It IS doubtful if a len. can be made that enjline. Stf.am englDe. 

WASHBOARD - Frederic J. Merriam will give a perfectly'llat lleld with a .harp focns all over It, ��::�:.:�p�il��'&; tor 'stariij,ji ji"s·i.ii<i·oii iDoio;.; 569.
632 

and Jame. A. W. Sears, E.canaba, Mich. This board except by the use of a very .mall diaphragm. The as- Ext�.J.'i,��'�e Lem(;ii juice ·e:.:iractOr: · Nail·eii� .569.942 
has an improved rnbbing .urface formed of a 1l1le� In tlgma� approximate this result, bnt whatever ftatnes. Ey:I���t��·KempsbaIL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  double metal plate or .heet, and novel means of lockmg they gIve I. at the·expense of focu.. Fiumlng mill. M. J Frambach . . . . . . . . . . . . . . . . . . . . .  . .  
the parts o f  tbe board together agaIDst longitudinal and (7014 J W H 

k h th I t " t Farm gate. A. B'!tterHeld . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ) • . . as � w e er e ec rlCI y Featber renovatlDlI apparatu •• W. A. LODllbry . .  . 791 
tran.verse strain., the locking devices giving added ted b te . . I l' �'eed water re"ulator for .team generators. auto-
strength to the washboard and forming a blind lock . genera y s  am IS more �onomlca as a mo I:e pow�r matte. F. M. SaDdlllon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.841 . . . , \ than steam power. A. It IS only under exceptIOnal C1r· Feed wr,ter re"ulator. beater and purlHer. auto-
bemg practically all conc .. .aled. cnmstances that it io more economical, n. when the .team Fen�:��n�er.�i�����iiili ·de·vice·foj.: ·p:ii: ·i.(;�i.ii �:� 

NOTE.-Copie. �f any of the above patents will be Is geDl'rawd and used in a large unit and electricity is �'!,nce .. ..... e. L. Wy •• inller. . . . . . . . . . .  . . . . . . . . . .  . .  5e;:.�; 
furnished by Munn & Co. for 10 cents e�ch. Please u.ed to .ubdlvlde the power into small units. 'I'hls may fi�eg.:'r'�u:Td':"E���V'''�rer: : : : : : : :  ' : : : : : . : : '. : '

.
: : : : :  ��l9:� 

.end name of the patentee, title of IDventioo, and date : be more economIcal. becanse .mall .team engine. are not Finller ilall clipper. J. D. C. Wen"er . . . . . . . . . . . . . . . . 569.!!03 I Fire alarm. tbermoototlc. H. Baer . . . . . . . . . . . . . . . . . .  569.851 
of this paper. 118 economical 118 IBriC ODe&. Fire bar a\IPport and deflector, J. KIng et aL. ..... i6II,6Ml 

© 1896 SCIENTIFIC AMERICAN, INC.
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Wt�: :�!�::, 'W�&::��:.?:.�: .���: : : : : : : : : : : : : : : :  
Fire extinllulsblnll apparatus. J .  L .  Tirard . . . . . . .  . 

Fire extlnguisblDjl composItion. J. L. Webber . • • •  

�i�: ��JI���W�j �����et�:. �'. ������.��::::::. 
Flooring board •• macbine for forming interllttinll 

tODJlUeS and jlrooves on opposite ends of, J. 
1'. Burnbam . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . .  569.610 

Floorimr boards, machine for tongutIUl and groov-
ing ends of • . 1. P. Burnbam . . . . . . . . . . . . . . • • • • . . . .  569.611 

Fln
i�0�8;:!°.'i,!��

0
�f.�f��&

a
��:::� . .  ��� . .  ':?�� 569.781 

Folding chair. C. Nivison . . . . . . . . . . . . . . . . . . • . . • . . . . .  569.65'/ 
�'oldinll macbine. S. G. Goss • . . . . . . . . . . . . . . . . . . . . . .  569.917 

���1�Oc���
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Foel. artillcl'f.l. Van Opstal &; Forst • . . . . . . • . • . • . . . . .  569.689 
Furnace. See Roasttoll furnace. 
Furnace. W. A. Perry . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  

Furnaces. automatic rejlulator for. R. L. Sbort . . .  
Fuse cntout. multiple. G. T. Voorbees . . . • . . . . . . • • •  

Fuse for electric circuits. C .  F .  Scott . . . • • . . . . . . . • . .  

Fuses. primer for blasting. J .  H .  Hart . . . • . . . . . . . . . .  

Galle. See Bit 1l8lle. Carper..ter·s galle. 
Garment .tretcblnll frame. A. til. Pbelps . . • . . . . . . .  569.885 

g:�����:.:¥',:.'!i��':D� •• ����.� : : : : : : : : : : : : : : : : : :  �I:�X 
Gas

H�PK;f::�
s
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g: ��;.�:; :.f��yH�.� .�: .�: .����: : : : : : : : : : : : : :  
Gas enillue. M. W. Weir . . . . . . . . . . . . . . . . . . . • . . . • • . • • .  

Gas IIgbtlllll burner. electric. W .  E.  Cram . . . . . . . • .  

Gate. See Farm Ilate. Nur.ery gate. 
Gate. L. Clark . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • . • • • . . . .  569.868 
G0gerDor. motor, C. G. P. de Laval • • • • • • • • • . . • • . . . .  569.83& 
Grlndlnll macblne. P. H. Cazier • . . . . . . • • . • • . . . . . . . .  569.782 
Grindstone frame. H. Wblte . . . • . . . . . . • • . . • • . . . . . . • .  569.806 
liun. machine. H. C. Webb . . . . . . . . . . • . . . • . . . . . . . . . .  569.f119 
Sandie. See Knife or fork bandle. Saucepan 

bandle. Velocipede bandle. 
�:��:.: r: f: ::r..,y::::: : : : : : : : : : : :::::::::::::: : : : :  
Harrow frame, H. L .  Ferris . . . . • . . . . . .  0 • • •  0 • • • • • • • •  

Hat crown pouncl"" machine. C. M. Snell . . . . . . . .  . 

Hay rake and loader. H. J. \'an No.tran . . . . . • • . • . .  

Heating apparatus, !las, M .  L. Nybelll . . . . . • . . . . . . . .  

Hedlles. traininll. L. Matthews . . . . . . . . . . . . . . . . • • . . . .  

Heel building macbine. E .  S. Uross . . . . . . . . • . . . . . . . .  

Heel former and nail driver. S. Ross . . . . . . . . . . . . . . •  

Hltcblnll post and cuto1J plull. combInation. Davis 
&; Miller . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • • . . • . . • . .  669.819 

Hook. See Lacing book. 
Hook and eye. M. G. Botto . . . . • . . . • . . . • . . • . • . • • . . . .  569.001 
Hook and eye. E. M. Querean . . . . • . . • • . . . . . . • • . . . . . .  569.767 

����e::;:o:l��.I��l'h.������.��: . : : : : : : : : : : : : : : : : :  =:= 
House. See Batb bouse. 
Incandescent mantle, P. Stiens . . . . . . . . . . . • • . . . . . . . •  669,892 
Indicator. See Station indicator. 
Jack. See Pumplnll jaCk. . 
Jacquard apparatus. F. U. Fawcett. . . . . . . . . . . . • . . . .  569.7.s1 
Jib foldlnll and reeflnll apparatus. F. V. de 8em . . 569.601 
• Joint. See Pipe joint. 
Knife or fork handle. L. W. Hurlburt . • • . . . . . . . . . . .  569,831 KnttttDJt machIne. automatic circula.r, A. Wriab� 

son... . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . .  . . . . . . . . . . . .  569.701 Kn
��.IWr�:�r.��� .��� .I.

i
��� ����'. ��.����.� ���: 569.702 

Laclnll book. E. Kemp.ball . . . . . . . . . . . . • . . . . . . . . . . . . .  569.!ITl 
Lacing books. apparatus for coverlnll. E. Kemp. 
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Lamp, electric arc, H. P. Davis . . . . . . . • . . . . . • 669,817, I:::::g. :��'i:'::: :;;a J,;:it��
r
[��tid·e.ceiii: · i: 'M: 

Moft'at . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . .  569.931 
Lamp socket. locklnll electric. W. L. Taylor . . • • . . • 569.727 

t::::g:.�lP":at�;. �o��
t
:Siirttiii candie POw.,r· of 

569.741 
arc. Houston &; Kennelly . . . . . . . . • • . • . . . • . . • . . . . •  569.643 
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Lathe. wood tnrnlDll. D. Adams . . . . . . . . . . . • . . • • . • • •  569.9(6 
Latbe. wood turning. C. W. Wilder . . . . . . . . . . . • . . . .  569.776 
Leather foldlnjl macbine. J. I. Merritt • . . . . . . . . . . . •  569.930 
Lemon juice extractor. T. ('urley . . . . • . . • • . . • . . . • • . .  569.7'7 
LiquId testiDjl device. J. C. Conde • . . . • . . . . . . . . . . . .  569.783 
LoCk . with electric safety attacbment. A. J. 

Moulart . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . .  569.882 
Locomotive asb pan. J. B. Wood . . • . . . • . • • • . • • • . . . •  569.00; 
Loom. O. Smltb • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  569.tlJ5 
Loom for weaving pile fabric •• Coupland & Pear-
Lo:��eiotf·mecb8.jji8m: A:"' A: Forbes:".:::: '.: '. : '. : :: 
Loom .buttle. T. Morrison . . . . . . . . . . . . . . . . . • • . . . . • •  

Loom sbuttle. self tbreadinll. Draper &; Nortbrop 
t�g�ig:���� 3:e

K�:t�I.Y:. ���.���: : : : : : : : : : : : : : : : : : :  
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.
*: B·:�t��: : : : : : : : : : : : :  569.� 

Measure reel, tape, J. W. Lyon .. . . . . . . . . . . . . . . . . . . . . 569,792 
Metal breakIng macbine. Miller & Georlle • . . . . . . . •  569.793 
Metal liC sand or pulverized or"". reducing. A. A .  

Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  569.820, 569.s:n 
MIlk can. H. E. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  569.770 
Mill. See Ball llrlnding mill. Fannlnjl mill. 
Mine trap door. G. Bonnenberger • . . . . . . . . . . . • . • . . • .  569.952 
Mininll. dredge bucket for "Iacer. W. J. Moore . . • •  569.837 
Mlnlnjl macblne. F. M. Lecbner . . . . . . . . . . . . . . . . • . . •  569.158 
Mixer. See Air and £as mixer. 
Mouldinll macbine. O. Bryant . . . . . . . . . . . . . . . . • . . . . . .  569.743 
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569.912 

Mo[g:.
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i::.no���bines, H. (!. JoneB . . . 569,924 
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Musical Instruments. fastener tor tailpieces of. 
O. H. Lebmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • .  

Nail enracto
� 

T. C. Creiabton . . . . . . . . . . . . . • . • • . . . .  

�f��T!'!f.;:;DIl·m�h���'tv �o: it ·F.· Ei: weli.: : : : :  
Nursery gate. S .  C. Holmer . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Nut. grip. Oliver & Creban . . . .  . . . . . . . . . . . . . . • . . . . . .  

011 eUiline. T. von Querfurth . . . . . . . . . . . . . . . . . . . . . . .  . 

Ore washer and collector, J. W. Tbompson . . . . . . .  . 
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pan. 
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pap��
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r
aiti:i"';coi-iDg' miicihiiie; -W: 'iI:'iiowe 569. 

�:&:� .. ::�f;�r�::�F.
e
w� ·B�N�:"��: : : . :  : : : : : : :  

Paper stock waslilng macbine. M. J .  Roacb . . . . . . •  

Pegglnll macblne, band. Cris" & Copeland • . • . • . . . .  

Pencil sbarpener. W .  H .  Wblte . . . . . . . . . . . . . . . . . . . .  . 

Pbotollraplier's press. T. H. McCollln . • . . . . . . . . . . . .  

�:��
e
�:����.

c
��

c
�.1ir�r���.� : : : : : : : : : : : : : : : : : : : : : :  569.755 

P1
p
�Jr!r!h . �����.�I.� . .  ';�I�� •. •  �: . .  �: . � .1: . . �:. 

Planter. J. W. Stancil . .  . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  569. 
Planter. potato. T. Bldelman . . . . . . . . . . . . . . . • . . . • . . . .  569. 
Platinll apparatlJ.l'., J. T. Morrow . . . . . . . • . . . . . . . • . . . .  569. 
Plow, rotary. J. H. Fro.t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569. 
PoJlsnlDjl or tlnlsblng macblne. H. Smltb • . . . . • . . . .  569. 

�griio �,:.:!����\��J'��}jab et aI . . . . . . . . . . . . . . . . . • •  569.787 
Powder. macbine for sbaplng .mokele ... F. G. Du 

Pont. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  569.669 
Press. See MouldIng pre.s. Pboto�rapber's press. 

Seal press. 
Pr�ss boxes. link .ystem for 01 1 . J. H. Hubbell . . . •  569.9'.ilJ 
Printing ruacbine. G. W. Heene . . . . . . . . . . . . . . . . . . . .  569.826 
Printiull or ruling on paper or metal, apparatus 

for. A. Tessaro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.845 

���ri�n:..ri:;T�:I�p�����';,!�[;. t.Bi':�.;y: : : : : : : : : :: 
Pulley, E. L. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pump. centnfullal. C. McIntyre . . . . . . . . . • . . . •  569.655. 
Pump valve. G. Parker . . . . . • . . . . . . . . . • . . . • . . . . . . . . • . •  

Pum
c
mg jack. T. G. Laney . . . • . . . • . . . • . . . . • . • • . . . • • .  

Puzt. e, W. S. BateB . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . • • • • •  

Puzzle. D .  Uu  Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . • . •  
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�ll::� ::a��: &-. IA.BIi':��JI;: : : : : : : : : : : : : : : : : . : : ::.: 
Railway sWltcb. J. L. McCann . . . . . . . . • . . • • . • . . . • • • • 

Railway switcb. J. L. W
:/F.

er . . . . . . . . . . . . . . . . . . . . . .  . 
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Rai lway time sl£nal, R .  T. 8owne . . . . . . . . . • • . . . •  � . .  
��:.ays�

I:I'i:IIl:-�e�. A. Lebmann . . . . . . . . . . . . . . • 

Hake. A. Y. &; :r.  L. McIlroy . . . . . . . . . . . . . . . . . . . . . . . . .. 569.654 
Reel. See Measure reel. 
Refrigerator. C. n. Holmes . . . . . . . . . . . . . . . . • • . . . . . . . .  569.788 

=:::�nIl
S
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b
a��51:�:;ces. electrIc · appara­

Re:�\�[g�: �e!"��d '  ·wat ... j."regiiiawr: · Watcli' 569.598 

rejilula.tor. . 
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Routiog furnace. J. L. Well •. . . . . • • • • • • • • • • • . • • • • • •  1i6II.1I01 
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Sails. reetlng apparatus for fore and aft. F. V. de 
Bem. . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  569.602 

�:��e��':.
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Saw tootb setting macblne. A. M. Ploeo . . . . . . . . . . •  56�.7ti6 
�::�lg!�����·.=��J'S!rf�r.LG�'W: 'Pres; 569.006 

cott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 569.671 
Sca1Jold bracket. A. E. Jones . . • • . . . . . . . . . . . . . . . • . . . .  569.6«> 
Scraper. G. E. Rlcbardson . . . . . . . • . . • • • . . • • . . • . . • • • . •  569.887 
Screen. See Window screen. 
Screw drlvlnll macbines. screw severing attacb-

ment for. 1'. Burcblll . . . . . . . . • • . . . . . . . . . • . . . . . • • . . •  569.7« 
Screw tbreads. antomatically opening die for cot-

tlDjl. H. B. Robinson . . . . . . . . . . . . . . . • . . . . . . • • . • . . •• 569.769 
Scott

I
e bole protector. A. Ganzenmnller • • • . . . • . • . .  569.8&"7 

Seal. metallic hottll'. J. H. Bullard . . . . • • • • • • • . . . . •• 569.BM Seal press. E. J. Brooks . . . . . . . • . . • . . . • • • • • • . • . . . • . . • •  569.7{2 
Seat. See Adjustable seat. 
Seat or cusblon. J. T. Cowley . • • • • • • • • • • • • • • • • • • • • • • .  569.784 
SewiDjl macbine. M. C. Mullarky . . . • . . . . . . • . • • • • • • •  569.652 
Sewln� macblne attacbment. J. W. SImons . • . . • • • •  569.773 
SewIng macbme quilting attacbment. W. B. & I .  

A. ClIck . . . . . . . . . . . . . . . . . . . . . . • • . • • • • • . • • • • • • • . • • • .  

Sbelvlng. F. E. Hartzell . . • . • • . . . . . . • • • • • • • • • • • • • • • • • •  

Sbow case. J. M .  DU.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sbow rack. revolving, T. O)son . • • • . . • . • • • • • • • • • • • . • •  569. 
Sbutter fastener. R. A. W. Oestmann . . . . . . . . . . . . . . 569. 
Sbuttle tbreader R. Brodenr . . . . . . . . . • • . • • • • • • • • • • •• 569. 
!lifter. asb. Cbadborn &; Androvett • • • • • • • • • • • • • • . •  569. 
�Ign. illuminated. C. L. Nason . . . . . • • • • • • • • • • • • • • . • • 569.7M 
SIRnai. See Railway time .I�nal. 
Sled. Ill. Dore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • • • . . •  6611.621 
Soa

c·. "i.PWe'::r� �.�� .�:�.� ��I��. ��
s
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Soda water dlspenslnjl apparatus. C. A. Geddes . . •  

Solderlnll macblne. can. G. T. PIlI
Igsr. . . . . . . . . . . • . •. 

���;:�:I���f.:r�:.��'6�· gil:;';'.� . . . ����: : : . : : : :  
Stalk cutter. J .  Carrey . . . . . . . • . . . • . . . . • • • • . . • • . . • • • . • •  

Stand. See Display stand. 
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Stone dressing macbine. C. Lobr . • • • • • • • . • • • . . . . • . . .  569.719 
Stove. beating. W. Darby et al . . • • . • . . . . • • . • • . . . • ..• 569.816 
Street sweeper. Jacobson &; Cain . . . • . • • • . . . . • • • . . • • • 569.6« 

�:.y�.:'�
t
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loont . • • • . . . • . . • • . . . . .  569.916 

Table. See Tallor's table. 
iE:�?��e��?b�pt.i � � .. �� .: ...... ::: .. : .. : ':.'. '::. ·.ii69;iixi: =:� 
Teacblnjl words and IdentifyiDjl objects. appara-
Tel�����tia�;,:lfie�·:J�B�ll'::'xo,m;ier: : : : : : : : : : :  =:= 
Telepbony. J. '.r. Williams . . . • . . . • . . • . • • • . . . • • . . . . • • •  569.;m 
Tentermll macbine. E. Alnswortb . . . . . . . . . . . . . • • . . .  569.7� 
Tenterln£ machine, textile, A. McLean . • . . . . • • • • • •  569,'i63 
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Tires. means tor closinJl. punctures in pneumatic, 
Ton�:�t��;::.

t
lr�8aw;;.;r::: : :::::::: : : : : : : : : : : : :  =:� 

Tool. combination. O. M. Cbesney . . . . • • . . . . . . . . . . . .  6611.906 
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Tower.. metaL J. Todd . • • • . • • • • • • • . . . • . . . . . . . • . . . . . . . .  

T% • •  '. R. Treasure . . . . . . . . . . . . . . . . . . . . . . • • . . • . . • • . • . • 569. 

�ror.�i��r���'l��·r:il:,;y�
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Trolley pulley. ball bearlnjl. H. N. Uale . . . . . . . . . . . .  66II.tl31 
Trolley eupport for electric railways. 8. H. Sbort. 569.772 
��Il:;.
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TrUCk, lumber, V. II. EmersoD . . • • . . . . . • . • . • • . • • • • . . • 561\,962 
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x
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Typewriter line number and posltloo attacbment. 
C. W. Atwood . • . . . . . • . . . . . . . • . . . . . • . . . . . . . . . . . . . . •  569.00II 
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Valve mecbanism. bydranllc relief. J. H. Hnl>-
VaI�l
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Wei�blng macbine, R. H. Taylor . . . . . . . . . . • . . . . . . • •• 
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cbine. s. P. Mackey . . •• 

Wbeel. G. P. Yeake! . .  . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  569.703 
Wbeels machine for assembllnll parts of. w. 

Sanderson . . . . . . . . . . . .  . . • • . . • . . . . . . . • . • . . . . . . . • . . • •  569.888 

;r���:n::::�.sc�g�\\r"t�';;I!.�: .��.��: : : : : : : : . : : :  =:� �i�: ����:CJ��: tI.1r����::::::::::::::::::�:��: =:Wa 
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s
��'::';.��� :ia<£es�a�=aiii8' for ·.itaj,iitii; it': 569.891 

D. Tlft' . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . . . . . . . . . .  569.685 
WOOd worktug macblne. R. Scbleicber . . . . . . . . . . . . •  569.940 
Wool wasblng macbine. F. G. &; A. C. Sargent . . . . • 569.9IlI 

DESIHNS. 
Badge. campal�n. W. F. Brockway . • • • • • • • • • • • . . . . • • •  26,191 
Bank. SaVln

!
s. J. F. Langton . . . . . • • . . . . . . . . • . . . . . . . • •  26.188 
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Cillar boxes. print or patt�rn for. N. Wttsctt . . . . . . • •  26.:nl 
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Paper. wall. C. Booz . . . . . . . . . . . . . . . . . . . . . • . . . . • . •  26.210. 26.211 
f"��

a
�:t.:�U': �: �u�"e���: : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Silverware border. C. D. Graft' . . . . . • • • . • • • • • • • • •  26.1� 26.196 
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Toy bank. C. F. Clarke . . . • . • • • . • • • . • • • • • • • • • • • • • . • • • . . • 26,197 
Trowel. C. H. Smith • . • • • • . • • • • . . • . . • • • • • • • • • • • • . . • . . . •  26,204 

TRADE MARKS. 
Atb
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c
�:���:�: . ��.����.�:� .';�: .�: . .  �:. 29.028 Bicycles. National liiewlnll Machine Company . . . . • .  29.008 Compound for tbe cure of liver. kidney and other 
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M8Ilazlnes. peflodlcal fasblon. Bntterick PubUsb-
In� Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 29.023 

Not locks. Strauss & Klabn . . . . . . . . . . . . . . • . . . . . . . . . . . .  29.031 
011. stearlne and tallow. oleo. G. &; D. Isaac • . . . . . . . •  29.019 
Paper and envelops. Writing. Z &; W. M. Crane . . . .  29.02f 
Remedie •• certain named. U. Ill. Major . . . . . . . . . . . . . .  29.016 
Remedy for blood and skin diseases. internal. Sal-
Retri���o��C::>e���\::' �."l!.'�rit;ij : : : : : : : : : : : : : :  �:� 
Re

�'it�M�1(;�::,
e
p���

o
�:. ���.��!: .��������� . .  �I��. 29.01' 

Sbellac. Wadswortb. Howland &; Company . . . . . . . . .  29.018 
Soap. Rawortb. Scbodde &; Company . . . . . . . • . . . . . . . .  29.0".10 
Soap, cakes ot, W. H. Bryan . . . . . . . . . . . . . . . . . . . . . . . . . .  29,021 
Soaps. liquid and otber .. W. F. Walker . • . • . • . . . • • . . . • 29.022 
Stays. dress. estate of t<. N. Bassett . . . . . . . . . . . . . . . . . 29.026 
SyrInges and articles of like cbaracter. rubber. 

Lanman &; Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  29.029 
Teas. berb. Weber's Medical Tea Company . . . . . . . . • 29.011 
Umbrellas and parasols. Dulan &; Burcbell Brotb-
Vel�P,;de. andiiieij.·j,iiriS·and 'i>icytiie ' siindri .... : 29.027 

A. G.\SpaldlnR.&; Brotbers . • • • • . • • . . • . • • • . • • • . • • . • 29,032 
Wire. R. Fraser. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . , 29.030 
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Issued sInce 1883. will � furnisbed from tbls offlce for 
10 cents. In ordering please state tbe name and number 
of tbe patent desired. and remit to Moon .I; Co .• B61 
Broadway. New York. Special rates will be given wbere 
a larae number of copies are desired at one time. 

( : a n n d i llll J HU f"' n UI may DOW be obtained bv ti1.e in­
ventors for any of the inventions named in tbe fore-
fl��tC:f�J\'l.e: ��:l :m s��p

�
e
il��l!. ':���� ������i 

inszruction. address Moon &; Co •• B61 Broadway. Ne" 
i ork. Otber foreilln patenta may alao be obtained. 

ORD I N A R Y  RA·rES. 

InMlde Paee, each Insertion - - '7� cent .. a line 
Blick Paee. each I lI lIertion · - - - 81.00 a line 

JF" FrYr some c/.as8ell oj Advertisements. Special and 
Higher rates are required. 

Tbe above are cbarges per agate line-about eillbt 
words per line. Tbis notice sbows tbe widtb of tbe l ine. 
��:e:t� �� �'!.
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morning to appear In tbe following weels issue. 

WO�tPon��!'!�e���!S time and flWRey by using our 

P01r8rJOaCntn8fg 
CATAL06 UE� 

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

SEIECA FALLS MFG. COlllPAKY. 
696 Water St .• Seneca I<'alls, N. Y. 

• P O W E R  & FOOT I S H A P E R S . P L A N E R S  D R I L LS 
&... AT H E 5.  �toC�LNM,��P 2�T:r,IJ�ul���[ 
S E BA IAN L ATHE 0 I 0 C U LVERT 5T C I N C I NNAT I. O .  

GOLD OR SILVER 
ores can be crnsbed more economIcally by onr 
patented STEAM STA M P  tban by any otber metbod. DO YOU KNOW tbat in 
tlrstcost, operation. transportation. montbly repairs. 
time spent In installing. WE CAN SAVE YOU M O N EY. Prospectors and capitalists write CATES' I RON WORKS, C H I CACO. 

Tbi. b
��':.:'

in
�e

8
��ib�

r Horse 
WEU!'i'l'Elt � actual borse power 

GAS E NGINE 
for $ 1  !i II.  les8 10% dIscount for casb. 
:?��s���f:��.

an
���'J'I�r. o'UlIJJ 

tberefore we can make tbea&rce. Box-

�a��
r
f��li':'i.�

tG: .. ::ff�!. pounds. 
JF" Write for Special Catalogue. 

WEBSTER M 'F'G CO. ,  
IOU West 15tb Street. CHICAGO. 

DAM ON-PEETS CO. ,  44 Beekman St. , N. Y. 
are tbe Eastern Agenta for tbe 

WEBSTER GAS AND GASOLEN E E N G I N ES 
Tbey ke':l'p::'��I��� in �kl:::::lo�s��;. tbelll in 

THE I M P ROVE D aAS ENaINE.  
Two cylinders in one casting. 

OCC
�

les less space and wel
�bs 

!:�e?
r
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b
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D
:o�

e 
er Is required. Eltber sta-
tionary or marine. No fire. 
No beat. No smoke. No 11-
cen.ed engineer requIred. 

pr Stmd Jorcata/.ol,Jue. 
SINTZ GAS ENGINE CO •• 

Gran d Rapids • 
Mich., U. S. A. 

S T A T I O N A R Y  
a n d  M A R I N E. 

a is the only ra. 
Gas Engine on 

_--;i=-" �:' .:.,-=-,_:tbe
N:.:'J::.��
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--·::·�-::�·:'s�':af��'i!r��';!"faJ.�
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,� O LVER INE  MOTOR WORKS, 
18 Duroll Street,  

ORAND R A P I D S .  M I C H .  

C R E E N F I E L D  
E M E R Y  W H E E L  M A C H I N E R Y Steam Engine Works. 

S I N G LE WHEEL 

TOOL GR INDERS 
Many special patented features. 

Sipbon System for drawing. clean­
Ing and separatIng tbe water. 

pr Book 15 Free. 
Diamond Machine r:o.. P. O. Box 885, Providence. R. I.  

B ICYCLE M ACH I N ERY. 

Bicycle Ohain S ide-Link Punching & Piercing Press 
Capacity. 120 links per minnte. 

pr Stmd frYr Booklet. 
The Waterbury Farrel Foundry and 

Machi ne Company. 
Bank St.. Waterbury. Conn • •  U. S. A. 

For' All Shaft Sizes. 

PATENTED. 
writ. JrYr .Price8. 

Hub Thrust Bearings 
THEY KILL FRICTION, 

THEY SAVE OIL. 
THEY CANNOT HEAT. 

Tbey Will Run at Any Speed. 
They Will Carry Any Load. 

Tbey Are Dnrable. 
The Ball Bearing Co. 

12 Watson St.. Boston, Mass. 
"My Well and what came out of It." 

Establisbed 167'­
Manufacturei'l"of Greentleld sta­

tionary. Portable and Yacbt 
ENG I N ES AND BOILERS • 

Also HOrizontal. Automatic 
and Variable Cut-01J Engines. 

81&a from 3 to 7a Bone-Pown. 
Also Vertical and Horizontal and 
Marine BoUers. Steam Pumps 

and Adams' Grate Bars. 
W. G. & G. (i REE l'i F I E LD, 

East Newark. N. d .  

TH�I'h!�!!�!h c!�!r�ts ���!�E 
Tbe new Victor Vn por 
};ngille istbe result of more 
���

n�B!��r�r�v:�eDce and 
�b same fuel. pow�r in­

creased from 50 to 100%. Send 
starn p for catalogue and 
.tate size needed. 

THOMAS KANE " CO. 
M-66 Wabssb A va., Chicago 

COILS AND BENDS 
- of -

I ron, Brass and Oopper Pipe 
ALL STY LES. 

The NATIONAL PIPE BENDING CO. 
1 &2 River St • •  New Haven. Conn. 

A story by tbe novelist Frank R. Stockton. 

l!t: 
S TAR K N o 3 

"yOur Well and wh
B
�t :;!lI come out of lt." \ B h L ·  th P h1 ' A- L-ft P enc a e 

o e Ir I ump With Grinder and Attachment 
Bulletins to tell yoo will be sent on application. pr Send for catalog B.L. 

The Ingersol l �Sergeant D ri l l 00. J O H N  STA R K  
Havemeyer BUi lding. 2 6  Cort landt Street. New York. 

t�.:l
.:;,;:!::�.:::��t.�=.'B��T:!ft

!:.!�
A

;;,�: 
DORMAII'S 
VULGAIIIZERS 

are used al l over the world. 
Exclusive Manufacturars of Steam Ma­

cbines for Rubber Stamps. We also make 
Dry Heat Vulcanizer.. Complete outfits 
from '10 to '1.000. A 11 Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all pnrposes. S( als. Engraving and -��I�:aJ[" 
Ole Sinking of all kind.. Establlsbed 1860. • 

JF" Stmd for Catal.ogueB. 
'rHE J. F. W. DORMAN CO. 

1 2 1  E. Fayette St., Bnhlmore. Mil., U. S. A. 

TH E · B I LL lNIS · P IPE · WR ENCH  
Jaw Drop Forged from Best Tool Steel. 
Few Parts. Best Workmans

:/Sawtr.:'!
e illllllilit ssme irre .. 
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n
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TH E  BILLI N G S  & SPENCER CO. 
Drawer 3. HA RT FORD, CONN. 

TRANStTS ANn LEVELING INSTRUMENTS • .  

�lCfT
E
E
L
D ELECTRIC 

Sizes, 2 and 3 Incbes. PrIces, 25 and III cents. 
For Book on f C. F. RICHA IC U !'iO S & !S O N .  
the Lev.1. P. O. Box 1117. A thol.  Mnss., U. S. A .  

• • T H E  MASON • •  

prtssurt Rtgulator 
For Steam, Water and Air. 

Accurate and reliable. 
IT Send JrYr catalogue No. 10. 

THE 11I A S O S  R .:GU LATO lt CO., 
.,. Oliver St • •  Bosten, U. S. A. 

The Van 
Universal 

Norman 
Bench Lathe. 

• • 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD. SINE. TANOENT. 
REFLECTINO and WIEDEnANN 
OALVANOnETERS • '. • • • 

Catalogue free. 

E. S. Ritchie & Sons, Brookl ine, Mass. 

The Rivett Lathe 
Faneull Watch Tool Co • •  

Boston. Mass • •  U. S. A. 
Adopted by all great nni­

versitles. 
The greatest lathe for fine mechanics. 

© 1896 SCIENTIFIC AMERICAN, INC.
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Ge4S ENG I N ES & V�EIINT�I·L"ATIIII·N"GIIFIiA·N·S �'G��!D��l�! 
The best Motor in the world for drlvinll( all kinds of WEEKLY CLUB TO SUBSCRIBERS IN 
IIl1(ht machinery, noiseless, neat, compact ; Invaluable CONNECTION WITH THAT IMPORT-
for bl owing churcb organs, runnlllg printing presses, ANT NEW WORK 
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EXCHANGE, 
H Barclay St" New York, 
156 Adams St" Ch icago . 
38 Court Sq. , Boston .  

818 Wyandotte Street, Kansas Ci ty, Mo. ���:::.� you from 10 til �e�=7�nc�Wz��ers 

BINDERS e .,  
With the Paragon Binder, SCIENTIFIC 
AMERICAN can be bound, 8S received 
each week, in book form. Every paper 
in neat order for reference or future 
r
e
�

n
�en�,

i
��:fp�����:��;lt8 each. 

C lI A l'i . ,.;. U E ItRY, 
129 Lincoln Place, BROOKLYN, N. Y. 

Is t.bat best and most stylish or all 
RECLINING CHAIRS. tbe 
R I P  VAN WIN KLE CHAI R . ·  

A ra;r�e�_o�;':,!'���c_JiY:�;;"\� 

A POLLO GALVANIZED IRON. 
Saves the men'. time, ber-anpe it is workable. 
Return to the jobber at his expense any 

sheet., or I!art of a sheet. that has, or develops 
In working, any defect wbatever. 

Apollo Iron and Steel Company. 
Pitt.burg, Pa. 

Blcvcle Electric Llgbt . . .  es,OO 
Necktie Electric LllI(hts . . L50 
Edison Electric Motors. . 1.00 18 Medical Bat.terles . . . . . .  3 m 
Induction ColIs . . . . . . . . . 1.75 
Electric Bells, finest . . . . . .  .25 
Dry Batteries, best . .  • .  .25 

Discou nt to Dealers. 
Our Bicycle Electric LllI(ht 

Is tbe best tblng that ever 
happened. Catalogue free. 

O H I O  E LECTR I C  WORKS, 
J J S. Water lit. ,  

Cleveland, Ohio . 

THE PORTABLE 
STRIKING BAG 

Stands In  the corner wben not 
In use. Will not destroy plaster. 
'l'be most effective and beneficial 
���:�or �b�fd�

e
S�a�e eiecb�� 

durable. Rapid in its return. 
Send for Ulustrated catalogue free. 

HAWTH ORNE & SHEBLE, 
Pnbllc Ledll(er Bulldmg. 

PHILADELPHIA, P.A. 

interetltinll h istory of the cycle from Hs orhrin up to the 
present t ime. 'l'ne drat crank-dri ven bicycle. The 
., bone-shnker " and its succeSbors. 'l'he tricycle. The 
modern wheel. Cycle bui ldin2 a science. Points of iru .. 
. m:nvemem. The oneumat i c t i l'e. A hand and foot cycle. 
With 9 \I)ustratlons. Contained In SCIENTIFIO AMERI­
CAN SUPPLEMENT, No. 1 0  I � . Price 10 cents. To bI> 
bad at this office and from all newsdealers. 

� , , -� ---- -

l\l al'ine V n p o r  .:lI tl i n c  (;0 • • . J e t'Me)' V i t }' .  1'\ .. J .  

BUy T E L E P H O N E S 
That Are Good--Not Cheap Things 
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Hundreds of similar cases may be cited all'ectlng the 
apparatu8 of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0  South Cl inton Street, Ch icago 

TIle LargeNt Man ... factur .... oJ Telephones tn tile U. S. 

Jf £ibrary of tbt 
World's Btst 

£Utraturt. 
A comprebenslve survey of all writers, 
speakers, and thinkers,  ancient and 
modern. with their master productions, 
and with hundreds of elaborate essays 
on great autbors and great books by 
leading literary critics of this country 

and Europe. 

Edltor-In-Cblef : 
CHARLES DUDLEY WARNER. 

Associate Editors : 
HAMILTON WRIGHT MABIE, 

LUCIA GILBERT RUNKLE, 
GEORGE H. WARNER. 

Assisted by 
AN A DVI";OIt Y C O U N C IL, 

Selected from 
Y A LE, HARVA RD. C O I, U M R I A .  

and I,EADING U N I V ER";ITI E l'i. 

This magnificent work 18 alike vBluable for 
purposes of 

Education , Entertainment, Reference. 
'l'he critical ef::ft8YB alone, which have been prepared by lltd.rly 300 leading writers 1n this country and Europe, are permanent contributions tl ' contemporarrl literature 
&l�hhe��e �t6�fir�r �oa��e':..�eW��rt\!,e rri��& 
more than the enilre cost of the 30 volumes. 

A few Writers of 
the Essays, with 
Subjects treated 

nr. Lyman Abbott writes on II Henry Ward Bt>echer j " Pan! Bourget on .. Flaubert ;" 
Mrs. Humphry Ward on " George Eliot j "  Dr. Andrew D. White on "Erasmus ; "  
Prof. Willard Fiske on " Scandinavian Literature ; " Rev. F. W .  Farrar o n  . .  Tbe New 
Testament j" Prot. George E. Woodberry on OJ Matt-hew Arnold j U Dr. Hermann 
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on .. Dr. Samuel Johnson j " Charles Eliot Norton 011 h Dante ;  0' Henry James on 
" Lowell ;" W. D. Howen. on " Toistoi," Etc., Etc. 
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portance, and magnitude has ever before been attem pted. 
Two volumes are now ready. and advance orders will be received through Harpel" . Week l y  ( ' 1 11 1> 

at a great reduction from the subscription price for tbe completed work, and on easy monthly p.yments. 

C>'U.I" Speo:l.a.1 C> ff'er. 
TO !tAR PER 'S ib���l�:o\!�l�t,:'.:.:''!r� �:J;

e �U��������J 
WEt::KLY : : will follow, from two to four Itt a time, at brief 

How to Order the LIbrary, 
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Introduce the work. TH E HARPER'S WEEKLY LI M ITED 
CLUB will furnish the Library to Its members at about 

TIME ON LV half the retrular subscription price, and on easy terms 
of Papent, 

RICES Greatly reduced to Harper's 
Weekly Club Members, as follows : 

Regular Price Price to Members Total ... mount 
Mr Volume. / of the Club. Saved. Cloth Edition, $3.00 8 1 .60. 84�.00 
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���); S:!!tric�;� 
Mechanics; Mechanio­
al and Architectural 
Drawing ; Plumbing ; 
Architecture; Mining; 
Civil Engineering in 
all Branches. 

The International 
Cor..-pond .. nre Sehooll 

(bt $dtntifit }lmtritan 
PUBLICATIONS FOR 1 8 97. 

Tbe prices of the tiill'erent publications In the United 
States, Canada. and Mexico are as follows : 

RATES BY M A I L. 
Sclentillc American (weekly), one year, $3,00 
Sclentillc American Supplement (weekly), one year. 5.00 
Export Edition of the Sclentillc American (month-

ly) In Spanlsb and Enll(l\sb. - - - - - 3.00 
Bllllding Edition of the Scientific American 

(monthly), - - 2.50 

CO M BI N E D  RATES 
In the United States, Canada. and Mexico. 

Sclentillc American and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 
Scientific American, the Supplement, and Building 

Edition, - 9.00 
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Scientific American (weekly), - - $4.00 
Scientific American Supplement (weekly) 6.00 
Building Edition of the Scientific Amer-

Ican (montbly), - - - - - 3.00 
Export Edition of the Sclentillc Amer-

Ican (monthly) In Spanish and Enll-
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EDgJlah MODe!'_ 
£ s. d. 
0 16 I; 
1 4 8  

0 12  , 

0 12 , 

COM BINED RATES TO FOREIGN COUNTRI ES. 

Scientific American and Supplement, - 8.50 1 U U 
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The above rates Include postage, which we pay. �e­
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IU U N N  & CO . . 361 HI·oalhvay. N e w  York:. 

to take tbe Civil Service Examina­
tions now being beld tbrougbout 
tbe United �tates. ,1 � to ,2 500 
per annum, paid examiners tn Pa­
tent Office. Full Information re­
garding positions, salaries. dates 
of examinations, etc. FREE. If you 
mention the SCIENTIFIC AMERI­
OAN. Write to-day. 

Nail .  Correspondence I nstitute, 
C. S.  Dept. Washi ngton. D. C. 

C A R R I A G E S :  
ParlE.Hordeaux�Paris Race of.-Brlef account. of t he 
performaJJce of the vehi(:les that obhtined the pl·tzes in 
1 he competitton instituted by the Petit Journal. With 
9 I l lustrations. Contamed in SCIENTIFIC' AMBRICAN 
SUPP . . .  M ENT. No. J 0�3. Price 10 cents. To be had at 
this office and [rom all newsdealers. 

MONEY MA KER. 
Solyes the " Money Question ! " 
" FR E E  COI N AC E "  

N O  LON C E R  I N  IT ! 

on ply of blank. paper, nablmg &Dr one to abo". POlit-pa.td. with Cataloguo of 1,000 New NO'f"elUes. 86c. 
Bob&. II. IqenoII A Bro., Dept. II ... 

The Edison Phonographic News 
teus where and how you can procore cheaply 

A PHONOGRAPH or A K INETOSCOPE 
the great money-earnIDl/: wonders. Sample copy lOc. 

THE OHIO PHONOGRAPH CO . . CINCIN NAT I .  O. 
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M. A. SMITH & IlON. . 
lIIanufacturers, 29-31 N. llItb 
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TOWERS AND TANKS 
PATENT SECT IONAL 

ALL IRON TOWERS 
o f  4 and 1 2  Col u m ns, 

tor Water Works, CUtes. TOWDS. 
and ManufHctories. 

PLAIN,  ALL WOO D TOWE.RS 
ELEVATED TANKS 

for A ntomatlc Fire Sprinkler Plant. 
Manufacturers of 

IRON and S1' E �: I .  TA N K S. 

Lou isiana Red Cypress Wood Tanks 
a Specially. 

W. E. CALDWELL CO. , 
2 1 9  E. Main Street, 

LOUISVILLE. KY .. u. S • •• 
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One volume, lemo, cloth, 50 cents. Fully 
illustrated. 58th thousand. 

This excellent primary book has taken 
the first place in elementary scientific 
works. It has received the indorsement 
of Thos. A. Edison. It is for every person 
desiring a knowledge of electricity, and is 
written in simple style, so that a child can 
understand the work. It is what its title 
implies, the first flight of steps in eletricity. 

Enthusiastical ly  I ndorsed by the Press. 

Sent post paid on receipt of price by the 
publishers. 

American Technical Book Co. , 
4;} Ve8ey Street, New York. 

:;;� The man who sets type need. 
� ������ ��i� 1;;:,:::�;

n
:r �\: .�� allied arts. Printed and illustrated in the best .. �/ style. New cover design each month. 12.00 per 

;; .  year: $1.00 for six months. The Ia.l&Dd PrlDter 
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IlrllJtul, ( ;Oll ll . ,  U . � . ... \ .  

E L E CT R I C I T Y  P AP E R S  
N·o. 6. How to make a Malmeto Macblne. 
No. 1. How to make a Medical Induction Coli • 

No. 8. How to make a Pocket Accumulator. 
No. 9. How to make a Plunge Battery. 
No. 10. Ho .. to make a Voltmeter. 
No. 11. Ho .. to make .. Galvanometer. 
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O N LY PRAC T I CAL MAGAZ I N E  CAM ERA. 
S U N A RT'S 

" VENI, VIOl VICI , ' "  
SU NART MAGAZINE,  

S U NART FOlDI N G S  

Sen:! for lIJustrated Cata· 
IOII(ue-2 cent 8tamp. 

!'lUNA It'l' l'HOTO CO •• ROCH ESTER, N. Y.  

Tbe 8un makes .hort work 
of poor paint. Tbe paints tbat 
wear and bold color longest and cover most are 

PATTON'S It:��d PAINTS 
Purity, color and durability guaranteed. 

Price 11 .50 a gallon. Freight. paid to any R. R. stat.ion 
ea�t of Dt=nver. " How to lucreast! t.he Size of your House 
with Paint" mai led free. 18 corubinatioDs of arListie house 
coloring free from agents, or 8eud us (our 2-ceut stamps. 

�AS. E. PATTON CO., 1I11waa.llee, Wis., 11. 8. A.. 
Allo Pa.Uon'. Paint. ( nile POAt.e/ol'm),  .ame qualUr. 

-------------------------- --------

I.. FIBER 
Manufactory E8tnbl i�bed t "6 I .  

LEO\D PENCILS, OOLOR tr.D PENCiLS, BLATE 
PENCI LS, WRITING i'LATES. STEFlL PENS, GOLD 
PENS. ISKS. PENf'IL CASES IN SILVER AN D IN 
GO LD, STA'l'ION ERS' RUBBER GOODS, RULERS. 
COLOltS AND ARTISTS' MA'l'ERIALS. 

78 Reade Street , New York , N. Y. 
lU n.ull fn.ctory E.tabl iMbed 1 7 U l .  

• Easy to make Belling BEVERIDGE'S Automatic Cook.er. Practical and aatisfactory. No 8Oorchil'J.g, DO odor. 8aves labor and fuel and fits any stove.. 

���cfi:�n�Ot:��nWrrt� 1��o� &i; BEVERIOOIl .FG. 00, R.III_ ••• 

GRAPHOPHONES 
Reproduce 

Songs, Bands, 
Orchestras 
Send tor circular. 

O N LY 125. Agents wanted. 
CHICACO TALKI NC MACH I N E  CO., 

107 Madison 8t., CHICACO. 
Twe.lfth Edihon Now Bead?/. 

THE SCiENTIFIO AMERICAN 
CYC LO P E D I A  O F  

Receipts , Notes and Oueries 
1 2 ,500 R ECEIPTS. 708 PAG ES. 

Price, $6.00 In  Cloth ; $6 .00 In Sheep ; $6 .60  I n  Half 
Morocco, Postpaid. 

T :o�� h����; 
been on the mllr· 
ket for nearly 

I 
six years, and 
the demand forit 
has been so great 
that tweive edi­tions have 'leen 
called for. I t is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to dnte. 

The work may 
be regarded as 
the product of 
the studies and 
p r a c t i c al ex-
perience of the . 
ahlest chemists 
and workers In 
all parts of the 
world : the information given being of the highest 
value. arran ged and condensed in concise form. 
convcnient for ready use. Almost every Inquiry 
that can be thoullht of, relating to forruulre used 
in the various manufacturi ng ind ustries, will here 
be found Rnswered . 

Those who are cngaged in almost any branch 
of industry will find in this book much that 
is of practica l value in their respective call­
ings. Those who are in search of independent 
business or emr lOyment, relating to the home 
manufacture 0 salable articles. will ' find in it 
hundreds. of most excellent suggestions. 

ar Send for descriptive circular. 
MUN N & CO., Publishers, 

361 Broadway, New York. 

POWER ���r�Eco�������� s:fe ! u���· ana. 
Weber Gasolim E71l}i7U8 require no tn¢nur. H," Bala." fJOU m l/01W  pocket. 
WEBER GAS " GASOLINE E N G I N E  CO.,  1m Southwest B01Llevard, KANSAS CITY, MO. .�. 

The FAI R B A N KS - M O R S E  

GAS and GASOLINE ENGINES, B STE A M  P U M PS ,  

Send������t • .. ��.�!� �t�'���S, 
. 

Reliable GOOd8 In All Linea. � CblC8llio. Cincinnati. Kan888 City. FAtRBAUKS MORSE & 00 st. Loul .. Loulavtlle. MlnneapoU.. Indlanapoll.. Denver, Omaha. II , • 8t. Palll, CIe.eIand, � A11&elea" Ban J'raDcIeclo. PortlaDd, Ore. 

ALMOST A GIFT 
POSITIVELY � LIMITED TO 10VEIBER 30. 

Tbat tbe American people are quick to recognize .ennlne merit and to manife8t tbelr appreciation by bearty 
response Is amply sbown by tbe present tlood of orders for tbe 8plendld new and rlcbly Illustrated edition of our 
great Standard Dictionary and Ency"lopredla of Illi tbe World'" K nowledlfe. From all parts ot tbe 
country come urgent requests to extend the limit of our Great �peciRI Offer, and in order that none may be 
ditmppolnted, we have decided to make an extension to November 30. This extremely Jil>eral offer is made for 
the sole purpose of advertisin. our superb work of general reference. We cannot hope to make money by it. 
for the low prices. on such very easy terms. barely pay for paper, printing and binding, flaying nothing ot the 
�f�I':c

a
��p":� ��In:.� 'Z ��kc:,°k°';.?:n

f
���

h
;";�f!'r�� 'i1.��r;j.�:�r' 0�':.11 �gJ:;.:''!��':,�W:''l;'�:u:'�f;': 

bousebold reference libraries, tbe 

ENCYCLOP�DIC DICTIONARY 
UNTIL NOVEMBER 30 tbls truly marvelous work will be furnlsbed any reader ot this announcement 

on receipt of only ,1.00 in cash and the rematnder in small monthly payments. amounting to about five cents a 
day. After November 30 prices will be Immediately restored to regular ratee-l42.oo to 170.00 a set, according 
to binding. 

I HANDSOIE BOOI OF 1 00 SAMPLE PAGES FREE 

I'our fJIGIftft Hlu.u, eGC • •  (ft. trid4I, II ,-, 'ft.. 
�. 3 in. '.'ci. ccmIG',d", 1.36' pagu, f8,()(J(} col"""" 
_, c:kar type nl4tter. 3,000 iUlUtrdtiofU ; 2�O,OOO - 10M • ..  1/IN4. 10,000 tRej'clopmaic topiCi. Weight, abCHa .w IN. 

This Superb New Edition, 
Revised to June l , 1896. con. 
talns thousands of tbe new· 
er words not found In any 
other reference hook 011 
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as "Roentgen rays,"  " asep. 
tolin ." " vitascope/J "Rkls. 
graph." "fiuoroHcope," tltc. 
It 10 tbe only up-to.<Jatedlc. 
tlonary, tbe mo.t practical 
encyclopl2dla, and also a 
Genuine Triumph of Art ! 
wltb Jte magnlHcent array 
of cbromatlc platC'II In I "  
g������hl�;:�:e���: 
tngs In dellcate monotone, 
and 3,000 artistic text lIIu8-
tratlons. 

1 00 E D ITORS 
and tbousands of special 
contributors from all over 
tbe globe have devoted tbelr 
best tslents to tbe prepa ..... 
tion of this marvelous con­
densation of all tbe world '8 
knowled�e. Look at tbe 
Jiat ! Tbe Kreat Prof. 
:�:i�Y.rgy�np'?;}��i��� 
ard A. Proctor, astrOfl() .. 
my: Slr .J obn Stllioer, 
music ; Hunter, Morris. 
Estoclet, Herrtage, WIl· 
lIams-tbe most brilliant 
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lore than 5750,000 Required to Produce this Work. 
IT 1 8 TH E  LATE8T AND B E 8T DICTIONARY ot our language. Eacb legitimate Engll.h word Is exhaustively treated as to its orIgin, history. development, spelling, pronunciation, and various meanings. 
I T 18 A CONCI8E E N CYCLOPJEDIA of anatomy, botany. cbemlstry. zoology, geology, art,muslc, pbys. Ics. pbllosophy, matbematics, mecbanics, tbeology. biblical researcb ,  etc. �O,OOO separate encyclopledlC .ub­jects, Including tbe latest Inventions alld dlBOOverles, tersely treated by educators ot vast renown. 
IT 18 A 8 U P E R B  L I B R A R Y  BOOK, printed on high grade white paper, from plates never before on press, durably bouna, and containing tbe WOSt superb illustrations, In 17 colors and In monotone, ever made for any reference work. 
IT 18 B E T T E R  T HA N  A LL OT H E R  DICT I O N A R I E 8  because it i8 tbe latest and most complete, con. taining nearty twice as many words as are ID the largest " unabridged," and treating 20,000 more encyclopmlc 

i�:j:i:a��
an are covered by otber cyclopledlas co.tlng from f50 to ,200. There Ie no otber publication la 

FO U R  E X P E R T  OPI N I ON S-THOUSAN DS S I M I LAR. 
Rev. Dr. (''has. H. Parkbur8t.-" Tbe Encyclo­

pledlc Dictionary Is a library condensed Into four vol. 
. umes : a ton of dlffu81veness reduced to forty pounds 
ot quln_nce, and, wltbal, as delicate In detail as It Is 
comprebensive In contents. " 

" Scientific Amerl"an" New York.-"It'torma 
In itselt a library for the bU8Y man of affairs, tbe me­
chanic ambitious to advance hlmselt In bls line, or 
tbe student or apprentice just making a beginning." 

From Ex-Jud.e Noah Davis, LL.D.-"Itbas no " Tbe Cburcbman," New York.-" Tbls dlc· .superior In any 01' tbe qualities ttiat make up a good tlonary 18 as �up-to.<Jate" as one could be made. Its dictionary. To tbese qualltle8 It add. a fund 01 ency· topiCS are treated wltb a fullness and minuteness wblcb clopledlc knowledge wblcb I bave never before seen enables It to tske tbe place of any encyclopledla. " In sucb a work. I give It my bearty commendation." 
Ad opted as the Standard I n  Pu b l i c  Schools Throughout the Cou ntry. 

HOW TO SECURE T H I 8 C R EAT B A R OA I N .-Send ,1.oo, and tbe entire four band· 
some volumes, bound in cloth, will be forwarded. Every montb 
tbereafter send ,1.50 for twel ve montbs. making a total payment ot ,19.00 ( regular price oftbls .tyle ,42.(0). If Half·Russia .tyle Is desired, 

tbe montbly payments are ,2.00 unUi ,25.IJO is paid (regular price of tbls style fl;2.50). If full Sbeep style 18 
wanted, montbly payments are '2.50 until f31.oo Is paid (regular price ot tbls style eoo.oo). Tbe ftr8t pn.yment 
lu any "aMe 18 only One Dollar. To anyone wlsblng to pay all casb we allow a discount of ten per cent . .  and 
furnl.b tbe book-case free of cbarge: otberwlse, tbe book-caAe Is ,1.50, whicb must be paid In advance. Thl8 
allowance Is practically cost of keeping tbe account If purcbased on montbly payment plan. We aho'aye 
recommend tbe Half-Russia bindlnlf as tbe most "ervlcellble. (When ordprlnlt, be sure to mention 
style of binding wanted.) Understand, tbe complete set ot four volumes I. sent after tbe first payment of '1.00, 
wblch gives you tbe uoe ot them for a year while p"yln� the remainder at tbe rate of only a few cents a day. 
All frelcbt or expre." cbllree. mual be pllid by tbe purcba8er. Tbat you will be entirely satlstled Is 
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Books Guaranteed as Represented or Money Refunded if Returned within 10 Days. 

SYNDICATE PUBLISH ING CO.,  234 S. Eighth St., Philadelphia. 

ICE MACHIltES, CorIJ88 Engine ... n .... wer., 
and Donler8' Ma"hh . .. ry. THE VILTER 
MF'G. Co., 89Il Clinton Street, MIl .. aukee, Wis. 

X Ray Apparatus 
E o  V .  BAlLLARD, 106 Liberty Street, N .  Y 
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\!J cents. AI.o to be ha� of n ..... deaiel·8 iT. all part .. or 
the country. 

THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement, fading both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-to-date 
We solicit cash tra.de and can give such customers A GAIN O F  
5 0 %  over what is offered by competing houses in our line 
THE HARTFORD TY PEWRITER CO. , 1 LAUREL ST • •  HARTFORD, CO..... U S. A. 
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Jll(i)veriisements. 
O R D I N A R Y  RA 'I'E"'. 

In8ide PaRe, encb i n se r t i o n  - - ,, :i  cents R l i n e  

Unck- I'HRe.  each i n s  .. rti o ll - - - - $ 1.UU a l i n e  
P-.For some classes of Adt·ertlsements. Special and 

High..- ,.ate<! are required. 
'l'he above are chanes per agate line-about eight 

words per line. This notice shows the Width of the hne, 
a!ld Is set ht agate type. Engravings may head adver­
tisements at the same rate per agate line, by measure­
went. as the letter press. Advertisements must be 
received at Publication Office 88 early as Thursday 
morning to appear In the following week's Issue. 

(ribUnt � BitVdt 
Tested and True. 

Tbe Eaale., R u n n hl ll"  Wheel I n  tbe World. 

P- Stud for Catalogu.e. 

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1 896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print. or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

MR.. BOOKKEEPER., 
do you know what the Comp. 

tometer is ' It costs you nothing 

�� ��:tO��d J:ai�!�:.elft )��u��! 
accuracy. is twice as rapid as the 
best accountan t and relieves all 
neM'OUS 8.lld mental strain. 

W,lte fo, Pamphlet. 
FELT a. TARRANT MFG CO • 

•• -58 1&.L,INQla aT .• CHIOaGO. 

PR I ESTMAN SAFETY O I L  ENG I N E  
ai:: ��y.�.<;l'E�igr.ft';'i��\�� 

No Extra Insurance, No ii:'�:::'\:'O��; �co�'::'triV.g.t 
and Convenient. Chosen by 
Nine Governments. Used for 
��WUMX,;[ �u�lQ.�r�corP'd. 
;l 3 U  Bours e U l dll".,  l'H I I ,A D E I,l' H I A . I'A . 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan:- own s Letters­

Patent � 0 4 6 3 , 5 6 9 ,  granted 
to E m i lc B erli ner � ;>yem­

ber 1 7 , 1 89 1 ,  for  a com b i n ed 
Telegra ph a n d  Telephrme, 

coyering a l l  form s of 
Microphone T ra n smit ters 

or contact Tel ephon es. 

I I 

I 

J , itutifit jmtri'IU. 

Barnes Foot-Power Lathes FOR BICYCLE 
REPAIR WORK PHOTOGRAPHIC 

SIMPLICITY • 'J'his cut shows Our No. 6 Lathe-the best and cheapest lathe on the mar­
ket for the Bicycle repair shop. SWing, ll inches ; M Incbes between cen­
ters, set-over tall stock. swivei tool carriage. permitting tool to be set at 
any angle for taper turning and borinj< ; velocipede foot-power. absolutel1l 

the best : stand-up treadle foot-power or countershaft if wanted. 
S P E C I A L  O F F E R .  

Tbe list price o f  tbis lathe i s  '100. We will furnish the lathe w:th set of 
slide r�st tools, three lathe dogs, 6 1ncb chuck with two sets of �, latbe 
::g�n�r� ��t,�. ��rtfoot::t d3��d!-��'}':.�I:���n:'nlaellve;'!� �J 
board curs, Rockford.. 

This gives the best lathe made, with fuJI equipment of tools, for less 
money than you can buy an Inferior machine. 

P- .Full Descriptive Catalogu.e Free on Application. 
W. F.  " J O H N B A R N E S CO. 

Pocket Kodak. 
EASTMAN KODAK. CO. 

BOD�/et free tilt agencies 
or by mail. Rochester, N. Y. 

Nickel Silver 
Watches, • 

a a a  a.. u.by 8 1;:ree1:, a..O C.K:.POa..�, :ELL. We are casing all sizes of movements in this 
new metal. It takes a bette!' finish and is more r;..STATIONARY����a..nl..:'ll���'-'C'�l..:'II�"". enduring than sterling. 

DAI"'LE� .... OTORS It supersedes the old nickel plate, and enables .... f... .a. .... f... one to have a perfect timepiece at small cost. 
May now be ordered from 

1 TO 26 HORSE POWER 

Run by 
GAS, GASOLINE OR KEROSENE. 

Simple, Safe, Economical, Compact, Llgbt W elgbt. 
Require no attention while running, and on account of perfect combustion, 

Inside parts need cleaning but very seldom. 
Launches and Marine Motors now ready for delivery. No Licensed 

Engineer or Pilot required. 

DA I M L E R  M OTO R C O. 
.. �TEINW A Y," LONG 18 1 .A  ND CIT Y, N. Y. ' 

Our Solid Gold and Filled Cases. as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 
Our '97 Model 

Trump Cyclometer, 

'- HAVE YOU lOT O U R  CAT-

the JO,OOO mile wheel recorder. 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. ALOGU E  L !'OR 1 8.8 OF 
CAS AND CASOLI N E  STATIONARY ENGINES 

CASOLI N E  TRACTiON E NG I N ES 
COM BINED E NGINES AND P U M PS 

CASOLI N E  PORTABLE ENGINES 

BY A N Y  ONE USED A N Y  PLACE 

FOR ANY PURPOSE 
CHARTER GAS e4G I N E  CO. , Box 1 48, Sterling, I l l .  

AGE"'S WANTED FOR. FINE TOOLS IN EVERY SHOP 14 CAT���R U.H.BESLY & (;0: ·ARDAGENCY. CHICAGO, I LL.U.S.A.-
I 

4 P - Slevel_, W �t.cbea Gill'll, Buggies H:\m� 
SPWlDg l(aebiDef. � _ PIMlOl SttI.,Tooli rIC D Sealea or :\l1 v'lrietiei lUld 1000 other artielea U Lilia free CUtC.A.eo Sc.A.LK Co., Cmesgo 111. 

W ATER.BUR.Y, CONN. 
" TH E  LIGHT RU � N ING" D ENSMORE 
Everybody knows 

how mucb easier it Is 
to raise a ,.,eight on an Inclined plane 
than to lift it verti­
cally_ That's where 
tbe light stroke of 
the Densmore comes 
tn. Our free pam .. 
phlet teUs the rest. 
FROM THE U. S. 

OOVERNnENT. 
DEPARTMENT OF THE lNTImI!!B, 

Washington, Nov. 23, l8II5. 
Densmore Typewriter Company. 

Gentlemen :-We have now In nse ln the BureaUll of t��e
D;:�:::��:::'W.r.:iI{t�y .!!:��T1'h,::;

h
���� '!: 

conclude they are Iliving entire satisfaction. Respect'y, 
(SlgDed) HIRAM BUCKINGH AM, OuBto<Uan. 

Andrew H. Kellogg 
DENSMORE TYPEWRITER CO .. 3 1 6  Bfoadway, N. Y.  

AR.StRONG'S q, PIPE . THREADING 
-AND-

409, 411, 413, 415 Pearl Street, 
New York ______ .... � 

Printer 
Special Faciliti�s for the production of all kinds of 

Catalogue Work 

£oIu DlstaDce TelepboDe. 2601 eortMlMlt 

THE ACKNO\tlLEDGED 

CUTTING.OFF MAC HINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam Fit­

ters' Tools. IDlljled Pipe Vises, 
Pipe Cutters. ::i(flcks and D1eB 1l'1d '-el"lIftil u luhnO'wled.Qed to be 
THE BEST. IF.sfndjtlT cn,talog. THE ARMS JRONG MFG. CO. Uridtreport, Conn. 

J E SS O P 'S  S T E E LT�\�NY 
F O R  T O O L S ,  S AW S  E TC 

W'!! J E S S O P  & S O N S  L9 91 J O H N  sr N E W  Y O R K  

PRINTING INKS 
The SCIENTIFIC AMERICAN .Is printed wliJi CHAS. 

ENEU JOHNSON & COo'S INK. Tenth and Lombard 
8t8 .• Philadelphia. and 47 Ro.e St .• 0PP. Duane. New York 

PERFECT 
PULVERI ZER 

Of All Refractory Substances 
I s  the

" Criffin Mi l l ," whose first cost, wear, and operating ex­
pense is much less than stamp mills, and which yields a larger product 
at less cost than any other m ill, with perfect success in every instance. 

It will work by either the wet or dry process, and d eliver a uni­
formly sized finished product of from 30 to 350 M esh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, I Yz to :I tons per 

hour on Portland Cem ent, Quartz Ores, etc. 

and illustrated �scripti1)e catalogue sent free by mail on application to 

© 1896 SCIENTIFIC AMERICAN, INC.




