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THE LAKE BIWA-KIOTO CANAL, JAPAN,
A BY SAZURO TANABE, ASSOC. M. INST. C.E.

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 Fushimi. From this point to Osaka on the sea, a
distance of 23 miles, the Yodo is navigable. 1t will
thus be seen that the lake navigation is separated by
naturai 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 Nagara 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 clectricity.

3. The irrigation of rice fields in the vicinity.

The work was commenced in 1885 and completed in
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THE CANAL INCLINED PLANE AT KIOTO-LENGTH, 1,815 FEET. LIFT, 118 FEET.

1891, under the direction of Sakuro Tanabe, Assoc. M.
Inst. 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
several 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 300 cubic
feet of water per second through the canal.

The first tunnel, 8,040 feet long, passes through the
Nagara range of hills and is the longest navigable
tunnel in Japan. It has 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

and ropes at the sides. The tunnel was excavated from
both ends aad from a 104 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 fron 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 labor, on
account of the very frequent change of hardness and
nature of tl 2 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 on embankment; but mainly skirting the hill
side. Water is led off from certain points in this sec-
tion of canal to ir1igate rice fields to the southward.
Then comes the range of Hino-oka hills, pierced by
two tunnels 411 feet and 1802 feet long respectively,
through clay slate, hornstone and sandstone. Just

(Continued on page 345.)

UPPER POOL OF THE CANAL INCLINED PLANE, SHOWING DRUM HOUSE AND ENTRANCE TO TUNNEL
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INTERNATIONAL CO-OPERATION IN THE
ADVANCEMENT OF SCIENCE.

There is a growing appreciation of the fact that the
secrets of science, as they are from time to time re-
vealed, are not, or should not be, considered as the prop-
erty of the individual, but that they belongto the race
at large. This is evident from the increase in the num-
ber of societies for the promotion of science, some of
which take a name which indicates that this advance-
ment is the special object of their endeavor. Closely
allied to these are the specific technical and engineering
societies, at whose periodical meetings the experience
and discoveries of the members are recorded, and sub-
sequen:ly published for the benefit of the general pub-
lic. In addition to the monthly or quarterly meetings
of the local branches, there are the great annual gather-
ings of the technical and scientific societies, in which
the chosen representatives of the local societies meet
to discuss the progress of the year, and present such
new theories and laws as have been proposed or dis-
covered.

It would be difficult to overestimate the service that
has been done to science, whether pure or applied, by
these annual conventions. In reading the reports of
proceedings, especially the proceedings of the annual
conventions, we have often been impressed with the
fact that the authors of two different papers upon the
same or related subjects will frequently supply each
other with the missing link in their arguments. Sepa-
rated, perhaps, by many thousand miles of distance,
they have attacked the problem from two different
points of view, and the half truths which each investi-
gator had discovered, and which promised separately
to {remain an unsolved problem, dovetail together at
the convention into a complete demonstration. Co-op-
eration is the very life of successful scientific research ;
for genius is scarce, while industrious mediocrity is plen-
tiful. There are, doubtless, multitudes of searchers
n the fields of science who are carrying fragments of
disjointed truths which, if gathered in one place and
pieced together, would make a valuable addition to the
ascertained truths of science.

It is true there are the columnsof the scientific press,
which have undoubtedly proved the most effective of
all means for the exchange of ideas, the record of dis-
covery, and the spread of scientific knowledge ; but
the general congress or convention has the advantage
that it is not local in its scope or effect ; that the at-
tention of the scientific world is centered upon it in
the expectation of hearing the very latest and most im-
portant scientific facts ; and that in the various meet-
ings there is an opportunity for the verbal exchange of
ideas for question and answer, and for detailed and ex-
haustive debate. There is an incidental but very real
value, moreover, in the scientific congress in the fact
that it brings the members of widely separated districts
into contact, and introduces that element of personal
sympathy and regard which is one of the most prom-
ising features of our modern civilization.

It was a natural step from the National to the Inter-
national Congress. Within the past few years several
of the latter have been organized, and in nearly every
case they have grown steadily and accomplished good
work. The arguments for the National are doubly
strong for the International Congress: for the wider
differences of climate, character, opportunities and
methods of research which exist among nations give
the annual reunion of their leading scientists a special
value. For, undoubtedly, the system or general drift
of scientific research undertaken by any people will be
modified by its national temnperament. In Germany,
we might expect that the theoretical tendency would
be predominant ; in England and America, the practi-
cal; and it is in the personal intercourse of the represent-
atives of these separate schools that we naturally look
for specialresults, which could never 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 areprepared for it and are fully alive to the bene-
fits which it would confer. They are selecting their
places of meeting near 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 weleoming the visiting British Association.

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 Francaise pour ’Avancement des Sciences has
chosen Boulogne asits meeting place, and in response to
its suggestion that the British Association should meet
at some town on the opposite coast, the latter body has
chosen Dover for its gathering in 1899. The mention
of the year 1899, the closing year of the century,
naturally 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
year of the great Parisian Exposition, which will be

13 | certain to attract a large nwinber of scientists from
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both hemispheres, and the intervening national meet-
ings will give ample opportunity for founding the
association and concluding all necessary arrange-

ments.
————————— - ——

The New Methydric Sphere.

An Italian inventor named Corzetto, says La Fance
Militaire, has constructed an apparatus which he calls
a ‘‘methydric sphere,” and by means of which he pro-
fesses to be able to descend to any depth in the sea.
In his experiment at Spezzia he stored some two thou-
sand cubic feet of compressed airin his apparatus, which
he entered with two friends, and which was then lower-
ed to a depth of some thirty feet. As after the expira-
tion of nine hours the ‘‘sphere” had not yet been seen
to reascend to the surface, a message was sent to the
admiral in command of the Naval Department, who at
once sent a diver to the spot. The ‘‘sphere ™ was found
still resting on the sea bottom, but the diver heard
nothing in answer to his knocks. Some barges having
been brought to the spot by a tug, the ‘‘sphere” was
hauled up with ropes, and as soon as it emerged its
door was opened, and the inventor appeared with a
livid face and half asphyxiated. His two companions
were unconscious, but were quickly resuscitated. They
had remained eighteen hours under water. The inven-
tor explains that so far all his experiments were suc-
cessful, but on this occasion when he intended to re-
turn to the surface the air pressure at his command
proved insufficient to expel the water ballast, of about
two tons weight, which had so far kept his appliance
submerged, and hence they had toremain where they
were until rescued. At any rate, three persons were
enabled to remain under water for eighteen hours, and
this experiment may not be without significance as re-
gards the much discussed problemn of submarine navi-
gation.

Some

The modern plan of instruction offered by the Uni-
versity of North Carolina more than one hundred years
ago was the work of a committee of six. Two of this
committee were graduates of Princeton, one a graduate
and ex-professor of the University of Pennsylvania,
two had been students of Harvard, but their education
at Cambridge had been interrupted by the Revolution-
ary War, and the sixth was an eminent lawyer. The
names of these men were Samuel MecCorkle, David
Stone, Alfred Moore, Samuel Ashe, Hugh Williamson,
and John Hay. The course planned by this committee
in 1792 gave great prominence to the scientific studies,
especially those which could be applied to the arts.
The report further recommended the purchase of
apparatus for experimental philosophy and astronomy

Beginnings in Science,

in which must be included a set of globes, barometer,

thermometer, microscope, telescope, quadrant, pris-
matic glass, electrical machine, and an air pump. The
ancient classics were made elective, the degree of
Bachelor of Arts being obtainable without the study of
either Latin or Greek. In 1800, however, Latin was
made a required study, and an election allowed be-
tween French and Greek ; and in 1804 Greek was added
to the required studies. It is remarkable that this
scheme, adopted in 1792, is almost identical with that
adopted by Congress for the colleges to be formed
under what is known as the Agricultural and Mechani-
cal College Land Act of 1862. But its interest for us
to-day lies in the fact that it led to the establishment
of the first astronomical observatory in the United
States, to the first geological survey by public author-
ity in America, and to the first equipment for the
teaching of electricity.—Appletons’ Popular Science
Monthly.

The Success of Our Amnmniversary Number,

The Semi-Centennial Anniversary number of the
SCIENTIFIC AMERICAN, issued last July, 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 7814 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 resumné of our progress in the arts and
sciences for half a century which was thus presented in
that issue of 116 pages forms something quite unique
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
circulating a metropolitan newspaper may be interested
in the fact that two hundred and sixty sacks of the
largest size, containing the anniversary issue and weigh-
ing more than eleven tons, were sent through the nails
in a single 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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‘The Removal of the Iron Gates of the Danube.

With the imposing ceremonies which marked the
openingof the Lower Danube to navigation on Sep-
tember 27 of this year, one of the most stupendous and
difficult engineering wcrks of modern times was put in
practical 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 tilne 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 Varsdrhely 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
weredrawn up by two Hungarian engineers Wallandt
and Hozspotzky. The work was let on May 23, 1890, to
a Grerman company, the government being represented
by the aforementioned engineers, who had charge of
construction. The date of completion was Deceimnber 31,
1895, a remarkably brief time when we bear in mind the
uncertainty and magnitude of the work. At the very
outset it was found that the peculiar formation of the
river bed, the sharp 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
$5,950 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.” Nearly two years were consuined in the
manufacture of new apparatus, and then the work of
blasting the channel began in earnest. In somne cases
the bed of the river was laid dry for excavation by
building solid stone damms 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 from: 8 to 10 tons, which were let
fall with sufficient force to break up the rocky bed ready
for reinoval. In similar fashion the holes far 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, shows 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
blasted under water to make a canal 197 feet wide and
2,624 feet long—the minimmum 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 omne-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 dam two miles
long was built to narrow the channel and increase the
depth of water. Six miles below this point the moun-
tains close in upon the river until the banks are only
328 teet apart, and the water deepens to 164 feet. 1t is
here that the Roman engineers have left an enduring
monument in the road along the rocky bank. Seven
and one-fourth miles below are the most treacherous
cataracts, known as the lron Gate of the Danube,
where, after a strip of the bed of the river had been
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
also 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 superintendence of forty engineers of the
company and several others who represented the state.
Nine thousand workmen were continuously employed
on the works, and in addition to these were the arti-

sans who were engaged at the shops in the manufac-
ture and repair of plant. The boats which were
equipped with four drills blasted out 847 cubic yards
in a day of twenty-four hours, and the boats equipped
with drop chisels averaged 82 cubic yards 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 water; 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.

The formal opening was the growning success of the
Hungarian Millennium, and the various nationalities,
Hungarians, Servians, Roumanians, ete., who were
interested in its construction, are justly proud of their
great engineering achievement. Fuller details of this
great work, with illustrations, will be found in the
current issue of the SUPPLEMENT.

‘The Relative Performance of the St,
the Lucania.

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, conmenting 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 the 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,

Paul and

s ) —
/\/ %(_3 = V, where G represents the grate surface; C,
3

the air pressure; T, the gross tonnage; 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 capacities 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 — = —— = 1097 in
St. Paul 1-206
favor of the Lucania. Mr. Haswell then says: “‘Ina
recent passage the speeds were, Lucania 21°37 miles per
2137

2108

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 ealculation, which
the Lucania should make to the St. Paul, if they both
started from Southampton. If they both maintained
the average speeds, 21'37and 2108 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.

The Shipping World in reply claims that Mr. Has-
G e

T%
ment coefficient ” formnula of the British text books,
which by a transposition of its members becomes

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

well’s formula V = v is similar to the * displace-

*KP
V = /\/ D3 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 there 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 15 penalized by hisrule.” 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, ete., 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).4”

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 displacements 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. Itis 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, whereas?1:37 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 consuinption. 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-
suimned 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 the 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.

The subject is of great interest, and if the officials
would publish the average indicated horse power, the
displacemnentand 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 is 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.

> P
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Sundry Errors in Estimating 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 railroad, 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
$4,500,000, 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 was to be completed for $2,600,000, absorbed
$9,000,000, and the Langson railroad, in T'onkin, 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 Centennial of Gas Lighting.

The one hundredth anniversary of lighting by gas
occurred 1n July. The first practical trial was made by
Murdoch, in Birmingham, England, in July, 1796. It
failed, however, to attract attention, and the next
attempt was not made until 1802, when several build-
ings in Birmingham were illuminated with gas upon
the receipt of the news of the peace of Amiens. Gas
was 1ntroduced 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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Lieut. Wise’s Escape.

Lieut. H. D. Wise, stationed at Governor’s Island, who
has been experimenting with man-carrying kites, had a
narrow escape on October 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 windlass to take up the strain.

Attached to the cable, about a foot below the lowest
kite, was a pulley, from which wasrigged 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, tumnbling 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.

<

A New Port for Russia,

Russia has at last determined to secure access to the
Atlantie, 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
Murman 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 whole winter
through. A dine 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 upon whom the Czar must depend
for access to his portsin 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 clayware 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, freedomn from corrosion,
adaptability to spaces of irregular form and
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 sudden changes of
temperature, and the breakage of one bottle
cannot affect another. Being porous, the
tubes 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 forin of refrigerator. Weeping
bottles can be detected at a glance, each tube
being longer than the bottle. Any clay that
will make a good drain tile will do equally well for‘
these tubes.
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THE quantity of oxygen abstracted from the atmo-
sphere by an acetylene gas flame is much less than that
required for the combustion of ordinary lighting gas.
For a given illuminating power the acetylene flame
raises the temperature less than does that of lighting

i

gas.
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AN AUTOMATIC LET-OFF MECHANISM FOR LOOMS,
The illustration represents a mechanisin whereby
the reduction of tension called for in consequence of
the unwinding of the yarn from a loom warp beam,
and consequent change in diameter and power of pur-
chase, can be governed automatically and correctly,
from a full to an empty beain, with one setting of the
mechanism, on the weight and lever principle.
mechanism has no connection with any running or
moving part of the loom except the free roller which
bears against the warp on the beamn, and all the parts
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FORBES' LET-OFF MECHANISM FOR LOOMS,

are so arranged that the operator cannot,without using
a wrench, put in fewer picks of filling per inch than the !
mechanism is set and loaded for. The improvement
has been patented by Arthur A. Forbes, of St. Hya-
cinthe, Canada. Our illustration is a rear view at
one end of the loom, showing the bearing of the free
roller on the yarn on the beam, the roller being jour-
naled in a fork integral with a rack sliding in a frame,
and the rack having an aperture in which may be
placed a pin to limit its movement when it is moved to
set the mechanism. The rack may also, by means of
engaging lugs and a screw in one side of the frame, be
moved to bring it into or out of engagement with a pin-
ion on a vertical shaft at whose lower end is a bevel
wheel engaging a similar wheel on a horizontal shaft.
On the latter shaft is a scroll or pulley having a spiral
groove, which receives a wire passing over pulleys on
the loom leg to a weight attached to its other end. The
other end of the shaft is connected by bevels to a shaft
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 BINS OF VITRIFIED CLAY PIPE,

which runs a car propelled by a chain from the loose

| pinion, and the car may be locked so that the operator

cannot interfere with the weight. The arrangement
is such that, upon a proper adjustment, the predeter-
mined position of the car always corresponds to the
proper position of the free roller relative to the center
or axis of the beam, and the leverage exerted by the
weighted car always has a predetermined relation to

the distance of the roller from the center of the beam.-

© 1896 SCIENTIFIC AMERICAN, INC.

The

| position they occupy in the mother cell.

[NovEMBER 7, 1896.

When the roller has come in contact with the yarn, it
gradually follows the reduction in thickness which en-
sues as the yarn isreeled off the beam, and simultane-
ously the car travels on the levers to gradually reduce
the pressure of the friction bands upon the beam heads.
The mechanism is designed to suit any unusual make
of loom and comply with the requirements for any class
of goods.

$¢Chronophotography.?

‘* Chronophotography,” or that branch of instanta-
neous photography which faithfully records 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
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-
spores have succeeded in effecting their escape.”
Chronophotography has also afforded fresh informa-
tion of a most important and interesting kind as to the
nature of physiological movement, and particularly has
this been so in the case of the analysis of cardiac move-
ments by this means. Thus experiments have led to
the knowledge of the order and sequence of the auri-
cular and ventricular movements from the changes in
pressure which they express. It has been shown that
the diastole of the ventricles coincides exactly with the
systole of the auricles. Obviously the study of such
minutely accurate observations is of -the utmost impor-
tance to medical science, and we are glad to find that
this extremely delicate method of recording movement
is likely to become of more general interest and of
more extended application now that an excellent and
well translated little work on the subject* has been
published, which we strongly recommend to the notice
of our readers.

—

The Destruction of the Colosseumn.

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 1n a
solid wall fifteen feet thick, built by such an
experienced architect as Hadrian, it is even
more likely to have happened 1n 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 soill of an abandoned
building. The stones on the edges of the
crack must have been lifted or wrenched
from their sockets by tha roots wedging
themselves into the jomnts and acting as
levers. Readers famnliar with the vignettes
of the Colosseum of the sixteenth and seven-
teenth centuries will remember how exactly
they represent this process of disintegration
of the edges, stone by stone. When Pius
VII determined to build the great buttress
to support the edge of the outer 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
in propping it up. The danger was such that the for-
est of timber used in the scaffolding could not be re-
moved while the masons were progressing with their
work, but had to be left embedded 1n the thickness of
the supporting walls.—Prof. Lanciani in the Atlantic.

* Movement. By E.J. Marey, Professorat the College of France, Director
of the Physiological Station. Translated by Eric Pritchard, M.A., M.B..
B.Ch. Oxon. With 200 illustrations, London: Wilham Hememann. 18%
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THE LAKE BIWA-KIOTO CANAL, JAPAN,
(Continued from first page.)
below tunnel No. 3, at about 54 miles from the intake,
the canal divides into two branches, of which the
branch canal is described later.

The main canal designed for navigation descends
118 feet in 1,815 feet to the level of the city. To over-
coine 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

245

nected by three 36 inch pipes with the high level canal
on the top of the incline. The intake is just below
tunnel No. 4, and is protected with a gridiron to pre-
vent floating objects from entering the pipes. Of three
pipe lines, at present only two are laid, of which one
line is cast iron imported pipe, 36 inches in diameter
and 1,164 feet long, and another line is wrought iron
riveted pipe, also 36 inches in diameter and 1,486 feet
in length, including the piping inside the power sta-
tion. The effective head of water at
the power station, which is a brick
building 110 feet by 128 feet, isabout
105 feet. Of the 300 cubic feet of
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tween them. Also 2,000 volt Thomson-Houston and
Brush dynamos are used for distributing power and
lights to longer distances. Electric motors, which are
supplied from the station, are situated within a circle
of from one mile to two miles radius from the station.
These motors work spinning, weaving, watch, clock
and soda water factories, rolling mills, rice mills, ete.
The motor for running the drums of the inclined plane
already described also receives a supply of electricity

CROSS SECTIONS
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GENERAL PLAN OF THE LAKE BIWA-KIOTO CANAL,

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
114 feet above water level, and then descends with a
slope of 1in 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 drumn 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 from one level to another, a distance
of 1,815 feet. From the foot of this plane thereis a
stretch of canal 60 feet wide and 5 feet deep, extending
for 14 miles, and joining with the Kamo, and thence
to the shallow water canal Takase, with a lock of 11
feet lift between them. 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-
dle or screw propulsion is
prohibited, and the velo-
city of towing should in no
case exceed 5 feet per
second. Tolls for 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.
Passenger 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 Power Station and
Distribution of Power to a
Distance by Electricity.—
The water power station is
situated at the foot of the
camal incline and is con-
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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 carries 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
aggregateof 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 governor, making 95 revolutions per minute,
is belted with 80 kilowatt 500 volt Edison dynamo mak-
ing about 900 revolutions through a countershaft be-

HOUSE, SHOWING SPRAGUE ELECTRIC MOTOR-LAKE BIWA KIOTO CANAL,
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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 station. The Kioto Electric Light Com-
pany also receives a supply of electricity fromn 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 being 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, ete., but do not pay for wiring eonductors from
the central station to their factories. The following are
the rate: for power .

F:?r % horse Jpower at 823 3(()) per horse‘Power per annum.
. lo -~ %.w “ L)
" w "% m.w “ 13
“ m “ %-m Ly .“
“ ] “ m.m [ "
Above 100 ** 20.00 “ bt

These arethe daily rates for 12 hours’ use ; the increase is 30 per cent for
18 hours’ use and 50 per cent for 24
hours® use. Power is also sold with
meters with higher rates,

Branch Canal for Irriga-
tion and Water Power.
—The branch canal at the
head of the inclined plane
already described leads
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-
other hill by two short tun-
nels and crossing the Ta-
kano and Kamo Rivers
with two siphons of about
300 feet length each, 1t ter-
minates at Kogawa, the
north end of the city of
Kioto. This canal only
carries about one-fifth of
the water supply admitted
from the lake, and the fall
in some places 1s as great
as 1in 100, the section being
reduced ; the least fall is 1
in 2,500. The length of the
canal 1s 27,690 feet. Its
main object is the irriga-
tion of rice fields in the
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environs of the city ; about half of the supply reaches
Kogawa, where its power is used for weaving and
spinning riills. The water thus used serves after-
ward to irrizate 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.

A

The Conway Expedition to Spitzbergen.

The London Times recently published an account of
a conversation which MT. 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 was a member of Sir
Martin Conway’s expedition, and, as arranged, left Sir
Martin Conway, Dr. Gregory, and Mr. Garwood, in
company with Mr. Conway, the artist, and Pedersen, of
Tromsd, near Advent Bay, for the purpose of exploring
some of the northern parts of the island. The first ob-
ject was to explore Dickson Bay, the 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
Janded 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 was 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 was, however, badly
crevassed, the crevasses becoming wider and more for-
midable at every step. In his own words: “Ihad not
expected to find ice, and so was not prepared, not even
having a stick or a gun with me. I wanted to push on,
however, although aware of the fact that the undertak-
ing was rash, and one which, under the circumstances,
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, while
standing at the edge of another crevasse, a large body
of solid ice, which was jamined between its walls, fell
with a roar as I was going to walk acrossit. A little
ahead I could see the col, from which I knew I should
have sight of the sea ; but I found it imnpossible to pro-
ceed without proper ice tools, for the crevasses between
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 from 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 Wérn, and explored the western bay of
Ice Fjord. According to Nordenskiold’s map, on which
our Admiralty chart is based, 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 as 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 had also covered two-thirds of the
island. In a few years’ tilne the head of the bay will
be completely obliterated.”—Nature.
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Heat Resisting Qualities of Wired Glass,

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, as
manufactured by the Mississippi Glass 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 glass 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 as follows :

1. 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.

- &

2. Wired glass in wooden sash, 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. In office buildings, hotels, ete., where it is unde-
sirable to have elevator shafts entirely inclosed and
dark, wired glass 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 fastened in standard
fire shutters, can safely be used toward an external
exposure. In this case, the fact that a paossible 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 glass 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 glass; 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.

AN IMPROVEMENT IN STRINGED INSTRUMENTS,
The illustration represents an instrument adapted to
be played with a double pick,
and provided with a raised
portion forming a stop to
limit the movement of the
pick. The invention has
been patented by Francisco
Barrientos, of San Juan
Bautista, Tabasco, Mexico,
and communications relative
thereto may also be address-
ed to Faustino Avila, V, of
the sawme place. Fig. 1 shows
the application of the im-
provement and Fig. 2 is a
cross section on the line of
the raised stop. The double
pick consists of a handle
with downwardly projecting
points or teeth, and when the
performer strikes the strings
with the pick simultaneously,
both above and below the
bridge, different notes are
produced, one of which is
two octaves higher than the
other. The performer may
also, instead of striking the
strings simnultaneously above
and below the bridge, play
theoctaves in succession, pro-
ducing a somewhat different
effect, the instrument then
sounding as if the performer
were playing on two instru-
ments of different pitch.
BARRIENTOS' MUSICAL The Utility of Inventions.
INSTRUMENT. It is no doubt true that
when a new invention is in-
troduced which revolutionizes some particular art or
branch of business, it at first decreases the number of
persons employed in that particular line; but that is
only temporary, for in a short time the result is a
cheapening of the product, a greatly increased demand
for it, because of this cheapening, and then necessarily
an increased demand for laborers in that line, and
almost universally at increased wages. The statistics
show this to be true beyond the possibility of a ques-
tion. The records of the Labor Bureau of the United
States show that, from 1860 to 1880, the most prolific
period of inventions, and the most intensified in all
directions of their introduction, the population in-
creased 59°51 per cent, while in the same period the
number of persons employed in all occupations—manu-
facturing, agriculture, domestic service and everything
—increased 109°87 per cent, and in the decade from 1870
to 1880 the population increased 30°08 per cent, while
the number of persons employed increased 30 per cent.
As shown by the investigation of a committee of the
United States Senate, wages have increased 61 per cent
in the United States since 1860. And, as we all know,
during the same period the cost to the people of nearly
all manufactured articles has been decreased in as great,
if not a greater, ratio—Canadian Journal of Fabrics.
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M. DMoissan in America.

M. Henri Moissan, of the Institute of France and of
the Académie des Sciences, who came to this country
for the Sesqui-Centennial of Princeton University, lec-
tured at the College of Physicians and Surgeons, New
York City, on October 27. His subject was the uses of
the electric furnace and was most interesting. He
made an artificial diamond, to the great delight of the

audience.
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Science Notes,

The Russian Geographical Society has 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 was drowuned 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 95 per cent
of all cases. According to a letter to the French
Academy of Medicine, Dr. Yersin has discovered a new
serumn 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, having accomplished a
distance of 145 miles at the rate of nearly two miles a
minute.

According to Engineering, soine recent researches by
Captain Abney show that the light of the starry sky is
to that of the full moon about as 1:44,000. The latter
is usually considered to be about as 1:600,000 to that
of the sun at noon, so that we receive over 13,000,000
million times as much light as from the stars, taking
both hemispheres into consideration.

M. Moissan states in the Annales de Chimie et de
Physique that the most stable compounds known to
science disappear in the electric furnace. The only
exceptions are the perfectly crystallized borides, sili-
cides, and carbides discovered by him. These, he
thinks probable, are original constituents of the globe
and must still exist in some of the stars.

An effort is to be made to induce the Prince of Wales
to place himself at the head of the movement for cele-
brating at Bristol, in June next year, the four hun-
dredth anniversary of the discovery of North America
by John and Sebastian Cabot, who sailed from Bristol.
It is hoped that the foundation stone of the memorial
will be laid by the Prince of Wales simultaneously
with one laid in Canada.

A Hamburg young man has just had his sanity
proved by the Roentgen rays. He declared ten years
ago that he had a bullet in his head which he had fired
into it in trying to commit suicide. He complained of
the pain and, as he attacked his keepers, and the doc-
tors could find no trace of a wound, was locked up as a
dangerous lunatic. The Roentgen rays have now
shown the exact place of the bullet.

The total number attending the meeting of the Brit-
ish Association was 3,181, of whom 713 were old mem-
bers. The sum of £1,355 was divided in grants. The
recommendation that a national physical laboratory
should be established was adopted, and so was one
urging upon the government the necessity of establish-
ing a bureau of ethnology for Great Britain, as such
an institution would be of immense value, not only to
science, but to the government itself.

The American trans-continental are, as surveyed by
the United States Coast and Geodetic Survey, has been
completed. It lies along the thirty-ninth parallel,
north latitude, and extends from a point near Cape
May, on the Atlantie, to a point above San Francisco,
on the Pacific coast. According to the measurements
made the distance, reduced to sea level, is 2,625°8 miles;
and from these measurements the radius of the thirty-
ninth parallel is yet to be determined. While this sur-
vey has cost about $1,000,000 in the aggregate, the
longest base line heretofore run is that across India,
about 1,000 miles long. As compared with the radius
of the thirty-ninth parallel, as given by Bessel of Ger-
many, this arc as measured is 111 feet in error; and
according to the figures of Andrew Clarke, of Glasgow
University, it is 9814 feet in error. But the bureau
claims that these variations are due to errors in previ-
ously established standards.

M. Francois Felix Tisserand, a well knowp astrono-
mer and member of the Institute, died from apoplexy
October 20, in Paris, at the age ot fifty-one years. He
entered the Normal School in the Section of Sciences
in 1863, and later became assistant astronomer at the
observatory. At the organization of the astronomical
service, in 1873, he was appointed director of the ob-
servatory at Toulouse and professor of astronomy of
the Faculty of Sciences of that city. He was subse-
quently appointed professor of rational mechanies of
the Faculty of Sciences of Paris, and was transferred
to the chair of mathematical astronomy in 1883. He
was appointed director of the Paris Observatory in
1892, in place of Admiral Mouchez, deceased. In 1874
he was assistant to M. Janssen on the voyage to Japan
to observe the transit of Venus. In 1878 he was ap-
pointed a member of the Bureau of Longitnde. He
was author of a number of works pertaining to his
profession.
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Sorrespondence.

‘T'he Absolute 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, —273° C., is based on
the observed fact that the volume of a gas increases or
decreases the z43 part for each degree Centigrade of in-
crease or decrease of temperature. Then 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
0° and 100° C., instead of the assumed double volume
at 273° C., we will obtain a value, viz., 7764 foot pounds
or 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 mean free 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 space
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, thegaseous volume,
will also vary in the same way—V3: Vi::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, 1
1'36653 : : T : T-4100°.".T for air is 432°113°; for hydrogen,
it is431-921°.

In my paper on helium, published in the SUPPLE-
MENT of June 22, 1895, page 16948, which was written
on the announceinent of its discovery, I made the mis-
take of giving heliuin the second place on the curve in-
stead of the third. By making it the third element, and
judging by the fact that at —264° C. helium shows no
signs of liquefying, then its deduced liquefying point in
my paper, viz., —332° C., which is 68° C. lower than the
above, does not seem improbable.

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

Systematic Inspection of Material.*

It would seem that it ought to be completely super-
fluous to tell a man that it was advisable for him to
know what he was buying, or that it would pay him to
ascertain whether or not he was getting full value for
his money. 1t will require but a very superficial 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 necessity 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 Continent 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.

1t 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

* By L. S. Randolph, Professor of Mechanical Engineering, Virginia
Agricultaral and Mechanical College, Blacksburg, Va.
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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 comnpelled, 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 small 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 fraud 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, careless, or dishonest employe.

The arhount 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; 1if 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 structures, such
as bridges, office buildings, ete., 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 examination of materials, which are
now received without inspection, is desirable, can
scarcely be denied, but how far it should be carried,
and to what 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 sone 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 improvemeéent 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 governimental
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 Serpents of Java,

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 whichis in cane. Thisis
one of the most densely wooded parts of Java, and the
bush is like a wall, impervious even tomany 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 eastern nations look upon
Englishmen as lunatics, they do so many foolhardy
things fromm 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. His 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-like 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. lts
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 crushed
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 coming
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 malarious climate drives themn
back. In the museum at Batavia is the skin of a ser-
pent that must have been fifty feet long when living.
Such a brute would Kkill a man as easily as it would a
rabbit.
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AN EXPLOSIVE NUT (HURA CREPITANS).

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
Euphorbiacea, which
opens its fruit with a loud
report, scattering the
pieces in all directions.
We present an engraving
of this nut, an example of
which was sent to the
SCIENTIFIC AMERICAN to
see if a remedy for 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 copper.

The tree is found in
tropical America, the par-
ticular example under con-
sideration coming from
the Amazon River valley.
The tree grows to be from
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 engraving shows the condition of
these ruptured cells. The nut hasa dense woody fiber.
The nuts stand exporting, and occasionally do not ex-
plode for several months. The pieces are thrown
several feet when the explosion takes place. If the nut
is kept in alecohol or water, it can be preserved for
years. In the SCIENTIFIC AMERICAN SUPPLEMENT,
No. 1051, an explosive fruit of the genus Justicia is
described. When 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

THE PLANTIN-MORETUS MUSEUM,

There is a solidity and an old time burgher flavor
about Antwerp which impresses the visitor, notwith-
standing the fact that it 1s now one of the busiest ports
on the Continent of Europe. Many of the fronts of the
houses are commonplace, and none more so than the
unassuming exterior of one of them in the Place du

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 one 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 work carried on from
the tilne when the printer had begun to be a power in
the world until the new order 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 historr and that of

many superb examples of his art. He was stabbed
one night, so that he was incapacitated from carrying
on his trade. 1In 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 mod-
ern pubiishing world. His
business enlarged so he was
obliged to take in a nuin-
ber of additional houses, so
that, notwithstanding the
fac: that his successors
altered and rebuilt-some of
the houses, the buildings
remain very much as he
left them. He obtained
the royal patronage of
Philip 1I, 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 tiine 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 somnewhat
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 in 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-MORETUS MUSEUM, ANTWERP.

either case the explosion may probably be referred to
the tension on the hard fiber.
—_ ——~evr—

BEER is being bottled now in Germany in siphons
that hold fifteen, twerty-five, and forty glasses. When
drawn the beer issaid to be as fresh 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 many 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
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according to the ancient traditions of tne house. For
centuries the family prospered, owing to this provision
and the monopoly which they enjoyed. In the iast cen-
tury the office lost prestige and becaine sunply a manu-
factory of religious books, and at the beginning of this
century the Spanish privilege was lost, and the print-
ing office practically ceased to exist, At timesonly 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

sides rise the printing offices and houses of the old bur-
gher family, the fagades of which are in mmany 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

I ()
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TYPE FOUNDRY OF THE PLANTIN-MORETUS MUSEUM.
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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

v
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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 just 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
presses, two of them being those used by Plantin.
From these old ramshackle affairs came, hLowever,
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 imnpression
of the Plantin press, it will be seen that, indeed, the
printer was superior to his method.

The flooring, made of narrow bricks, is much worn.
On the walls are some sheets printed by the not over-
muscular hand of royalty. Leopold I. 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 Kelmscott Press has educated people, there
is now a demand for type which combines all the ad-
vantages of the new and the old.

The rooms all over the house are filled with old fur-
niture, tapestries, carvings, books, paintings and en-
gravings. Some of the rooms are very richly decorated,
as Plantin’s private office and the room assigned to the
celebrated scholar Justus Lipsius. Of course the mu-
seuln is not as Plantin left it. His successors were opu-
lent and were men of taste. So it is little wonder thatin
time the collection became very valuable, even possess-
ing several examnples from the brush of Rubens, who
also did 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, still it is the
kind of a collection which grows on one, and repeated
visits may be made without exhausting 1ts interest.

—_— e r———

Intensification with Bromo-iodide of Copper.

The gelatine negative must first be thoroughly freed
from hypo, otherwise it is impossible to intensify it
satisfactorily. The bromo-iodide solulion is prepared
as follows :

Sulphate of COPPEr. ... cevveereseceassoneee sasecraneons
Water

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

Iodide of potassium.... ...... Ceesesseiiceceieanans oo 1 .
Bromide of potassiir. ......cceeiiiiieiiiienienniiinnnes e
£ 172 ...60 e

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 soaked
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 :

Hydroguinone........ .. cceeeiiiiennnnennnnionniiennns 180 parts.
Cryst. sulphite of 80da........cc000teteeeens cevenennnnes 90
Carbonate of 80d8....cvuiirneiieuiiiseniesscsscssnnnns Pz S
Bromide Of POtassilm...........coeeeerneernernrencannns 1 ¢
£ 17 0

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 to secure the best effects. The method will be
found useful for modifying the tone of lantern slides.—
The Amateur Photographer.
—_—————t e -—
Questionable Application of Science.

In atechnical contemporary wefind 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
chemical knowledge of the German drug and dyestuff
manufacturers seemed to be devoted entirely to the
art of defeating testsrather 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 American 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
8o pitiable.”—Chemical News.

Recemt Archological News,

M. Perce recently informed the Paris Society of Civil
Engineers that Alexander the Great employed the first
submarine boat at the siege of Tyre in the year 332 B. C.

Italian engineers have found that the two Roman
vessels discovered in Lake Nemi can be raised without
too great difficulty, and the government has taken
measures to have this done soon.

Russia’s arch®ological congress is presided over by
a woman, Countess Praskowja Sergejewna Uwarow,
widow of Count Alexis Uwarow, who founded the
society in 1869, and herself a distinguished archaologist.
She makes a model president, listening to all the papers
and sununing them up intelligently.

Probably the earliest known example of piece mould-
ing among European bronze foundries is a mould for a
spear head, which was found at Thonon, Frauce, among
the relics of the lake dwellers. It is described by Mr.
George Simonds as having been composed of two slabs
of stone, on each of which a spear head was cut out to
a proper depth. The two stones, being placed face to
face and bound together, would formm a very simple
but close mculd from which many casts could be taken
without injury to the mould itself.

Sir Joseph Archer Crowe, the distinguished English
journalist, war correspondent, diplomatist and art
critie, died on September 7. His title to famne rests not
so much on his work as diplomatist as on his writings.
In connection with Signor G. B. Cavalcaselle he wrote
a monumnental series of works on the art of the Italian
Renaissance. These books include the two histories of
painting in Italy, the Raphael and the Titian. The
works are specially noted for the use which is made of
documentary evidence, so that, while much of their
criticismis out of date, they will never be entirely super-
seded.

In the ancient city of Nuremberg, during the year
1859, there were found under the pavement of one of
the streets a large number of burnt clay dolls, figures
of knights on horseback, and even dolls’ toys, which

give us a very clear idea of how the children of the,

fourteenth century amused themselves. Naturally,
the boys and girls of the middle ages were not so
fastidious as those of this age of luxury, says the
Pottery Gazette. Colored eggs, painted birds carved
out of wood, little windmills with movable sails,
and baked clay shapes of all kinds of animals were re-
garded as possessions to be highly prized.

M. Berthelot recently read a paper before the French
Academy of Sciences on “ The Copper Mines of Sinai,
Worked by the Ancient Egyptians,” says the Engineer.
These mines are near the coast of the Gulf of Suez, and
are undoubtedly the most ancient known to history,
having been worked at least 5,000 years before the
Christian era. They were abandoned about 3,000 years
ago, on account of the small amount of copper present
in theores. The reduction appears to have been carried
out by methods not differing essentially from those in
use at the present day, wood being used as the re-
ducing agent, together with fusible silicates.

During 1897-98 it is proposed that the archzological
survey operations in Madras should embrace the most
important monuments in the Tinnevelly district, many
of which are of great interest. The number of places
which it would be possible to visit is contingent to a
great extent on the amount of work, to be ascertained
after inspection. Among the chief remains of interest
arethoseat Sattur, Sankaranayanakovil, Virasakainani
Kalugumalai, Kuttalam, Tenkasi, Korkai, Maraman-
galam, Srivaikuntam and the Valavanad Hill, con-
sisting of temples, ancient city sites, rock cut caves,
monolithic temples, Jain sculptures and inscriptions,
cairns, Siva and Vishnu temples, sepulchral and other
remains. The most extensive work will be in the
great Siva Temple in Tinnevelly town. Government
has approved of the programme.—Indian Engineering.

The theory and construction of the vases which were
formerly employed in Greek and Italian theaters to
aid the acoustic effects of the building remain as puzzles,
says the Architect and Contract Reporter. All that
is knownabout them is what Vitruvius reports, which
is as follows: “ Of the brazen vases, which are used
on account of the magnitude of theaters, they are
so formed that upon being struck they sound in them-
selves the notes diatessaron, diapente and so in order
to disdiapason ; 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 Muimnmius, who destroyed the
theater of Corinth, brought to Rome the vases of brass
which ‘were used at the plays acted in his triumph :
likewise many ingenious architects, who construct
theaters in small towns, to save expense, make use of
earthen ves-els to help the sound, which, being ad-
Jjusted according to rule, answer the purpose,”
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Cycle Notes,

The African Cyclist has just been started at Johan-
nesburg, Africa, where cycling is said to be in a very
flourishing state.

The French Touring Club now has 42,000 mem-
bers. Many Americans belong to it, although they
may not have any immediate intention of traveling
abroad.

Paris is going ahead in the matter of catering for
cyclists. In the beautiful Bois de Boulogne there is now
a special avenue, over a mile in length, which is exclu-
sively reserved for cyeclists.

It is said that the patrons of a large tourist agency,
whose business is world embracing, will in future be
mounted on bicycles when the tourists prefer that mode
of locomotion in the excursions in foreign cities.

An Eastern concern has recently brought out a rack
for bicycles, which may be used either in baggage cars
or upon the dash of street cars. It folds flat against the
wall or dash when not in use, to economize space, occu-
pying in that position only four inches in depth. The
parts of the holders which come in contact with the
wheel arecovered with rubber to insure against scratch-
ing.

According to a recently published Trades Directory
there are in England no fewer than 5,270 cycle agents,
in Scotland 512, and in Ireland 512 ; and the total num-
ber of makers, both small and great, is set down as
2,595. In addition to these figures it is of even greater
interest to learn that there are 46 newspapers and peri-
odicals directly connected with cycling in the United
Kingdom.

The capacities of the leading steel tube mills in this
country, for bicycle work, is far beyond the consump-
tion. It is estimated that 24,000,000 feet of steel tube
have been used this year, but there are seven mills and
one of them alone can turn out 18,000,000 feet : the com-
bined output of the other six mills amounts to 64,000,-
000 feet, so the bicycle makers have to treble their pro-
duct before they can fill the mills with orders.

The Czar of Russia has been traveling considerably of
late and paying his respects to the rulers and the peo-
ples of Western Europe. When traveling the Czar re-
ceives a courier every day from St. Petersburg, bearing
dispatches, and he sends one back in return. Some of the
work of these men on a pinch is done on bicyecles, for
the Czar rides himself and takes a great interest in the
bicycle. He took careful note of the good roads of
England, and was unstinted in his praise of them.

An enterprising bicycle dealer of Berlin recently
applied to the authorities for permission to erect 250
stands all over the city and suburbs where bicycles and
tricycles can be hired. The wheels hired can bereturn-
ed to any of the stands and the amount to be paid is
regulated by coupon checks. The hire of a machine is
only 10 pfennige (214 cents) for the first 15 minutes and
5 pfennige for every additional 10 miles. A mark is
deposited when the wheel is taken out. The wheel is
specially marked and painted.

A young man has put his bicycle to profitable use
in Australia. He has practically established a postal
route between Coolgardie in the center of the gold
fields and Dundas, the nearest town. The distance be-
tween the two places is 280 miles, but he carries letters
and telegrams backward and forward in a small letter
box strapped on the back of his machine, for one shil-
ling and five shillings apiece, respectively, making the
trip once a week. A water bottle, revolver and sharp
knife are the chief items of his outfit—essentials in
that arid and bushranger-infested country. — Postal
Record.

An ingenious device has been employed in the West
to keep cattle off of cycle paths without interfering
with the free use of the path by wheelmen. At each
road crossing a gate is placed, which is usually kept
locked, but may be opened on the occasion of parades
or on holidays. At the side of the gate is a *“cattle
guard” constructed in this manner: A pit about three
feet by four and two feet deep is dug. At the top of
the pit an oak frame is set, and across it, on a level
with the top, is placed a row of two inch gas pipes, two
inches apart. Across these pipes a bicycle can be rid-
den with ease, almost without jolting the rider, while
cows, horses, sheep, ete., find it impossible to cross the
barrier.

@~

Hydrostatic Exploration of the Abdomen.

M. Marc Sée has cominunicated to the Académie de
Médécine, 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.
Sée, that when completely submerged in a bath his
anterior abdominal parietes become quite flaccid, even
if he should be moderately corpulent. 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 systemn 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 WILLIAM BENJAMIN.

The fascination wkich the general public finds in
clever tricks and illusions is not hard to account for.
Some of the brightest mninds 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
caused each to exert himself to secure the very latest
novelties 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.

Tambourines and bells are placed in the
cabinet and the doors closed, when the
instrumentsinstantly play and are thrown
out at the top of the cabinet. The cabinet
1s now opened and found to be empty.
Any slate placed incabinet 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
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 glassupon 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 assistant, 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, rings 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 on
a shelf at the rear of the cabinet, and the
wires leading up and over to the counter-
weights.

Fear Among Soldiers.

Every one has heard the story told of
Marshal Ney, to the effect that he was
observed just prior to a desperate charge
apostrophizing his trembling legs and
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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 forward
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
man with ashen face rushing to the rear will draw
others after hiln 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-

T v

CASSADAGA PROPAGANDA—T;E- CABINET OPEN FOR INSPECTION,

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-
scious 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 deseribing 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 men to control them-
selves. All can be fostered and implanted by training.
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

1";‘\“\!\

telling them that they would shake a

great deal more if they only knew where

he was going to take them. This physical sensibility
to danger and mental resolution to .face it constitute,
in the opinion of H. W. Wilson, who writes on * The
Human Animal in Battle” (the United Service), the
highest type of courage. The Literary Digest, from
which we copy, quotes what he has to say :

‘“Fear is greatest where the imagination is strongest.
It is an emotion which seriously affects both body and
mind. On the physical side it checks the flow of saliva,
and brings that peculiar thirst of the battle field ; it
causes organic derangement and a certain degree of
muscular relaxation, increases the tension of the voice,
and is accompanied by a desperate effort to avoid the
danger. On the mental side it paralyzes the intelli-
gence and leads to the blind desire for flight, though
sometimes it goes even further, and deprives the vie-

THE SPIRIT MANIFESTATIONS.

must be weeded out. ‘No matter how brave a veteran
may be,’ says Private Wilkeson, ot Grant's army, ‘he
relies on the men on either side of him to stand there
till they fall. He must know that his comrades
are as stanch fighters as he.’

“ Even in the bravest and most fully tried men fear
is subdued and not wholly eliminated. Skobeloff said
of himself, ‘I confess that I am at heart a coward.’
He despaired of General Gourko because the latter
would duck to avoid bullets and shells. In the North-
ern army, at the close of the civil war, General Horace
Porter tell us that there were only two men known to
him who never bowed the head to iron and lead. Of
these, one was General Grant. So purely a matter of
habit, a reflex action, had such ducking become, that
after a great battle men would involuntarily bob, as
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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. Thisghastly preparative was toorevolting
to civilized minds, and it has never been carried out ;
but if adopted, it would make the army trained under
such circumstances invinecible, and so in the end tend
to shorten war and save life. It would accustom the
soldier to the sights and scenes of the 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 pursvit as climbing has the same
moral effect. Endurance, mutual trust, self-control,
may be learned on the high Alps, or, for the matter of
that, in a Wastdale, where a slip on the face of the
mountain means destruction. The volley
of stones down sowme 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 reinembered
when the ignorant and degenerate assail
| them.”
— o0

"i American Establishments in Russia.
1 The past few months have seen the
developmenfof 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
B American type, by a combination of
capitalists entitled the Russian-American
= Manufacturing Company. The enterprise

isindirectly the outcome of the Chicago

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. The
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 Nicopal. According to the Phila-
delphia Record, these iines 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 steel
plant is to be built and placed under the
management of a gentleman who was for-
merly in the employ of the Illinois 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 entire pipe build-
ing plant for shipment to the new works
in Russia. The acquisition of these mines
is a matter of no little importance to the
steel industry of the world at large, for the
latest statistics show that the district in
which these mines are situated *‘ supplies
fully one-half of the world’s require-
ments of manganese ore.” Russia has
long been famous for its manganese deposits, and
the exports have increased at a rapid rate during
the past decade. Thus the total exports, which in 1885
amounted to 79,499,002 pounds, increased in 1890 to
295,929,390 pounds, and in 1895 to 364,858,007 pounds.
Of this amount, 137,035,600 pounds went to Great
Britain, 113,498,400 pounds to Holland, 95,603,600 pounds
to the United States, 13,032,100 pounds to Germany,
and 4,295,900 pounds to Belgium.

The progress of these two important American in-
dustries on foreign soil will be watched with great in-
terest. Russia is developing a remarkable activity in
those fields of enterprise which make heavy demands
upon the iron and steel industries, and it is reasonable
to expect that the two ventures above mentioned will
be followed by others of a like nature,
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RECENTLY PATENTED INVENTIONS.
Engineering.

A PERFORATED BOILER DOOR.—Jean
Hartmann, Mulhouse, Germany. This invention, which
has bezn likewise patented in many foreign countries, is
for a door designed to facilitate the sweeping away,
without any diminution of the intensity of the fire, of
any soot or dust deposited by the guses on the walls or
tubes of boilers, or in other tubular or partitioned heat-
ing apparatus. The door is made with a number of per-
forations corresponding to the situation of the several
tubes or spaces between the tubes, and pivoted plates
are made to cover one or more of the perforations, which
may be conveniently uncovered, one by one, as de-
sired, for the insertion of a brush or other cleaning in-
strument.

Railway Appliances.

CAR DrAW FrRAME.—John Shaw,
Woodburn, Oregon. This is an improvement on a for-
mer invention of the same inventor, devised to fa-
cilitate the removal of any desired part of the frame for
repairs or other purposes. The draught mechanism com-
prises upper and lower tubes or rods engaging at their
outer ends the drawheads, each abuttiug with its rear
face on fixed shoulders on the tubes or rods, and being
held in place by collars and nuts. Ties connect the tubes
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 ties being held in place by clamping
bolts, there being also spring casings which form seats
for the tubes or rods.

Electrical.

TELEPHONE TRANSMITTER. — Horace
C. Alexander, Bonham, Texas. This improvement is
designed to facilitate the transmission of the greatest
volume of sound without causing rattling or grating, and
to that end a spring-supported flaring conical cell is pro-
vided with a flange covered with soft material which rests
on the carbon button carried by the diaphragm, the carbon
cell being filled with granulated carbon resting in con-
tact with the carbon button. When sounds are uttered
in the mouthpiece the vibration of the diaphragm causes
a jarring of the granulated carbon, thus varying the con-
ductivity of the cell, and producing the differences of
current necessary for the transmission of speech.

SAFETY ATTACHMENT FOR LOCKS.—
Adrien J. Moulart, Paris, France. Simple means for
giving a signal every time the lock is opened are pro-
vided by this inventor. Two conducting half sleeves are
arranged out of contact with each other in the lock,and
a split keyhole sleeve surrounds them, there being an in-
sulating sleeve between the keyhole sleeve and the half
sleeves, while in circuit with the latter is an electrically
operated signal device, such as an electric bell. When a
key or picklock is inserted in the keyhole, the circuit is
closed by the bridging of the space between the half
sleeves, and the signal is sounded. It is also impossible
to break the lock without sounding the signal.

BURGLAR ALARM CIRCUIT CLOSER.—
Charles H. Dowden, Newark, N. J. In devices adapted
for use in connection with windows, to close the electric
circuit and send an alarm when eithersash is moved, this
invention provides for two side plates between which is
a recessed insulating block, spring contact blocks being
pivoted in apertures in the side plates, and completing a
circnit between the plates 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-
stantly cloges the normally open circuit when either sash
is roved, thus sounding an alarm.

Mining, Etc.

PRIMER FOR BLASTING FUSES.—
James H. Hart, Meaderville, Mont. This invention pro-
vides an igniter especially adapted for use in wet mines,
consisting of a sleeve capable of embracing the end of
the fuse, a cap or primer in one end of the sleeve being
capable of lying adjacent to the end of the fuse, while a
head strengthens the sleeve on its outer side around that
portion which receives the cap. The device may be
made separately from the fuse and applied when desired,
or each fuse may be supplied with one of the igniting
devices. The explosion of the cap will not cause the
rupture of the sleeve, and the head permtts holding the
igpiter firnly while the cap or primer is being fired.

ROASTING FURNACE.—James L. Wells,
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 har devised
a furnace which has a shaft with zigzag tlues through
which falls the ore to be wasted, a hot air chamber con-
nected with the lower ends of the flues passing hot air
upward through the downwardly moving ore. A hearth
receives the ore, and 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.—Edmund Van Cauwenberg,
New York City. This 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 necessity of
removing the chuck, and saving time. The gage is quick-
ly and easily adjustable, and consists of an exteriorly
threaded sleeve to surround the shank portion of the
bit, and be clamped thereon by segmental clamping
blocks, while an interiorly threaded gage sleeve engages
the screw thread of the first sleeve. After adjusting the
gare sleeve a set nut is turned down to prevent ite back-

wand rotation.

PumMp VALVE.—George Parker. Whit-
ing, Ind. This invention consists prmcipslly of a valve
disk with a hub fitted to slide on a fixed valve stem, a
casing extending from the head of the stem and one end
of the Lub being in the open end of the casing, there be-
ng a spring coiled on the stem within the casing, between
the head and the hub. The valve disk 18 held to its
place by the force of the spring, and the latter 18 com-
pletely inclosed, so that in case of breakage its pieces
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will be confined and not liable to injure the working
parts of the machine. The space over the valve stem
and under the head also forms an air chamber or cushion
pocket, giving easy movement and assisting in the quick
closing of the valve.

SHUTTLE THREADER.—Rémi Brodeur,
Fall River, Mass. This device comprises a blow tube, a
suction tube and means for forcing air through the blow
tube and at the rame time causing a suction through the
suction tube, the blowing and suctiom operating jointly
to thread the shattle. The device is designed to super-
sede the custom of threading shuttles 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 through the eye of the shuttle, whether it be ex-
tended through the right or left hand side of the shuttle.

Agricultural,

PLANTER.- Jesse W. Stancil, Farmer-
ville, La. This is 2 planter which may be interchange-
ably employed to plant cotton or pea seed, or other gimi.
lar seed, and to distribute fertilizer. Its wheel-sup-
ported frame has sliding ways at the rear, over which is
a hopper, a board sliding in the guideways forming the
bottom of the hopper, the board being provided with
drop slides, and there being in the hopper a seed-dis-
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 deposited in the furrow.

SPRAYING APPARATUS.—James C. Ol-
lard, Tacoma, Washington. This is a machine to be
drawn by horses for effectively spraying fruit trees, vines,
etc., with water lor insecticide solutions. It has a large
liquid tank, at each side of which are discharge pipes
connected with swiveled spraying pipes, and above the
liquid tank is an air tank to be filled with air under
pressure by an air pump which is operated by the travel
of the machine, the pressure thus stored up being em-
ployed for spraying the liquid from its reservoir while
the machine is at rest as well a8 when it is in mo-
tion.

STALK CUTTER. — John Carrey, De
Soto, Mo. 'This is a machine designed to evenly feed
the stalks to knives which are arranged to shred them,
leaving them in better condition for food and permitting
the dust to be more readily removed. The machine has
a shredding cylinder whose heads are connected by rods
and in which the knives are arranged in series, each
knife having the support of two rods, and the ends of
the knives being carried beyond the periphery of the
cylinder. A suction fan draws all dirt from the shredded
material as it passes to the exit chute at the bottom of
the machine.

Miscellaneous,

MACHINE GUN.—Harry C. Webb, Ta-
coma, Washington. This invention relates ‘to rapid
firing magazine guns, and is for a series of guns ar-
ranged in pairs and means for alternately loading and
firing them. The gun has a central fixed barrel, and a
series of barrels at each side adapted to swing in a hori-
zontal plane, there being a pair of magazines for each
barrel, a rotary loading device in each magazine, and
intermeshing gear wheels for rotating all of the loading
devices, the breech doors being simultaneously opened
and closed. The muzzles of the several guns may be
readily swung inward; or toward the central gun, when
it is desired to concentrate the fire, or swung outward to
cause the shots to diverge, and the several guns are
simultaneously discharged as the several sears are simul-
taneously operated.

MoONEY CHANGER.—George T. Farnell,
Bayborough, N. C. This is a simple and easily operated
mechanism by which to deposit in a suitable receiver the
different coins to aggregate the sum of change desired
in any transaction. A casing is provided in which are
holders for coins of each denomination,and by means
of independently operated slides and detents, the appa-
ratus is arranged to simultaneously discharge from sev-
eral of the holders as many as derired of the coing con-
tained therein. In connection with the coin discharging
devices, a drawer ie arranged with compartments for
notes and odd coins, the drawer being pressed outward
by springs when its locking devices are released, and the
entire apparatus is designed to greatly facilitate the
making of change, counting money and making it up
into packages.

VEHICLE WHEEL TIRE — Samuel 8.
Elder, Springfield, Ill. 'This invention provides a tubu-
lar cushioned tire which will not be much injured by be-
ing punctured, as its body is made up of a series of
practically circular or endless springs, arranged at slight
intervals apart, and extending entirely around the rim of
the wheel against which they bear. Allof the springs
are bound together by an outer band which fits into de-
pressions of the springs, and the springs are held in
their circular arrangement by a second inner band, the
entire body being covered by any elastic or yielding ma-,
terial, as rubber, leather, or their equivalents.

VEHICLE SAND BAND. — Charles R
Gibson, Woodsville, N H. This improvement com-
prises a hood having an extengion adapted to engage the
axle, bands straddling the extension and holding the
hood in position on the axle, there being springs between
the extension and the bands. The sand band is readily
fastened in place on the axle to protect the inner end of
the hub, and may be conveniently removed as desired.

WASHBOARD — Frederic J. Merriam
and James A. W. Sears, Escanaba, Mich. This board
has an improved rubbing surface formed of a filled in
double metal plate or sheet, and novel means of locking
the parts of the board together agamst longitudinal and
transverse strains, the locking devices giving added
strength to the washboard and forming a blind lock,
being practically all concealed.

Note.—Copies of any of the above patents will be
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(7011) W, H. writes: 1. I built a dy-
namo described in one of your books (dynamos and mo-
tors), 20 lights, Edison style ; armature is wound 82 coils,
4 layers, 6 wires in each layer, No. 15 double-covered,
magnets wound with No. 23 double-covered, 20 pounds on
both; by running it two hours the commutator gets so
overheated that it throws itself out of trne. I have used
carbon brushes, also tried copper brushes, and the heat-
ingis the spame. How can I overcome it? A. Probably
your brushes make insufficient contact with the commu-
tator. Try wider brushes, and seethat they are trued
off at the ends so as to come in good contact with the
commutator for all their width. 2. Let me know what
is used to make burrs (for feed mill) harder than other
cast iron, that is, how to harden them while being cast ?
A. Cast in chills. The wearing side or end of the burrs
should have a piece of iron, cast or wrought, placed in
the mould, so that the fluid metal will chill against the
iron surface over the part that is required to be made
hard. See West's **Moulder’s Text Book on Chilling
Castings,” $2.50 by mail.

(7012) J. C. B. says: Can you inform
me of a polish that will remove fly specks from brass
gas fixtures, or would some simple plating that could be
rubbed on cover them up? Ours are the usual bright
kind. I presume they are brass and plated over, as they
look as though they were gold plated. A. If you cannot
wash off the fly specks with soap and warm water on a
cloth, there is no way that an amateur can refinish lamp-
work with any satisfaction. To do this, the lamp must
be taken apart and the brass work boiled in caustic soda
to remove all oil and varnish ; then rinse in hot water
and dip in strong nitric acid for a few seconds only, when
it will come out clean and bright ; then rinse clean in
boiling water. Dry in sawdust, brush off, and lacquer
with thin shellac varnish. The metal must be warm and
perfectly free from grease.

(7013) Z. M. A. asks (1) if it is possi-
ble to make a rectilinear photographic lens out of two
single achromatic lenses by placing their plane sides to-
gether and separating them (the two lenses) a short dis-
tance, say one-twelfth of the focal length you want. A.
Two lenses of same curves will, if set so that greatest
curves will be outside, form a rectilinear picture on
the ground glass, if swing back is properly used. Whether
the negative will be good will depend on the chemical
correction of the lenses. 2. About how many times the
focal length you want should the lenses be? A. The
lenses must be the same focus to get perfect results, both
the same focus, which will depend on length wanted in
combined lenses. 3. I want to make a lens that will give
me a flat view, nct drawn out so much as a single lens
makes it. A. Itis doubtful if a lens can be made that
will give a perfectly’fiat field with asharp focusall over it,
except by the use of a very small diaphragm. The as-
tigmats approximate this result, but whatever flatness
they give is at the-expense of focus.

(7014) J. W. H. asks whether electricity
generated by steam is more economical as a motive power
than steam power. A. It is only under exceptional cir-
cumstances that it is more economical, as when the steam
is generated and used in. a large unit and electricity is
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used to subdivide the power into small units. This may
be more economical, because small steam engines are not
as economical as large ones.
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Gas engine, H. C. Hart. .. 569,018
Gas engine, M. W Weir eeeee. DOY,604
Gas lightiug burner, electric, W.E. Cram...... .. 569,786
Gate. See F‘arm gate. Nursery gate.

Gate, L. Cla . 569,858
Governor, motor, C.G.P.de Lava 569,834
Grinding macbine, P. H. Cazier. 569.782
Grindstone frame, H. White.. 569,806
Gun, machine. H. C. Webb . 569,809
Handle, See Knife or fork ban

bandle. Velocipede handle.

. Ra, . 569,768
. 569,913
ay rake and loader. 11. J. \an Nostran.. .. b69,688
eating apparatus, gas, M. L. Nyberg. .. 569,358
dges. training, L. Matthews...... .. b69,720
el building machine, E. S. Gross. . 569,711
eel former and nail drlver. S. Ross.. . 569,938
itching po 8
............. .. 669,819
Hook. .
Hook and eye, M. G. Botto ... . 569,601
Hook and eye, E. M. Quereau. . 569,767
Horseshoe, nailless, C. H‘isenberg . 569,623
Hose supporter, 1. H. Paul, Jr.. ... 569,662
House. See Bath house.
mantle, P. Stiens............ eosssses . 669,892
ndicator. See Station indicator.

Jack. See Pumping jack. :
Jac(}uard apparatus, F. B. Fawcett................. 569,749
J ib folding and reefing apparatus, F. V. de Bem.. 569601
Joint. See Pipe joint.

Khnife or fork handle, L. W. Hurlburt.............. 569,831
Kmttmz machwne, automatic clrculsr, A. Wright-

Knlmn set'llmless fleece

Lacing hook, E. Kempsh:
Lsclga hooks, apparatus for coverin,

Lacing stud, Mpshal]
[,amp burner, S B.

Lamp, electric are, H. P. Davis.
Lamp, electric are, J. E. Morris..
Lauﬁ) ;ocket and switch, incandescent, J. M.
Lamp socket, locking electric, W. L. ’l‘aylor .
Lamp support, L. F. Betts......ccccoveiier covrannns
Lamps, prsmtus for measuring candle power of
arc, Houston & Kennelly .
Lan tern, opt,lcal 8. W. Allen
Lat ch, gate, C. C. Whiteman ..
.Jathe. wood turnlnz, D. Ada
Latbe. wood turning, C. W. Wild
Loather folding maghite, J. I. Merr
Lemon juice extractor. I'. (‘urley
Liquid testing device, J. C. Con
Lock -with electric safety attachment. A. J.
MOt oo ieiiiiitiiiii i iiiiieeeeeaas
Locomotive ash pan, J. B. Wood.
L Smith.. oo oo i

Loom letoff mechanism, A A. Forbes..
Loom shuttle, T. Morrison............ , 721
Loom shuttle, self tbrssdmu. Draper & hrop 569,862
Lubricating devlce.h 'Id Tuc ker.

Lubricator, F. Kauf| . b6y, 717
Mail marking machine, . b69,780
Mattress, inflatable, J. W. Hardesty . 569,712
Measure reel, tape, J. W. Lyon........ . 569,792
Metal breaking macbine, MIller & George.. . 569,793
Metallic snnd or pulverized ores, reducing. A. A. 60821

Dickso!
Milk can, H. . Schm
Mill. See Ball zrlndlnu mill. Fanning mill.

Mine trap door, G. Bonnenberger............cc..... 569,952
Mining, dredge bucket for plscer. W. J. Moore.... 8
Mining machine, F. M. Lechner.............ccc.c... 569,758

Mixer. See Air and gas mixer

Moulding machine. O. Bryant,

Moulding machine, curve, G. Henderso!

Moulding press, G. W. Van Tine

Money changer, G. T. Farnell. .

Motive flul sup&)l‘y and discbarve device for
rotsrg power driven machines, H. (. Jones... 569,924

Motor. See Electric motor,

Muffle or heater, electrical, L. E. Cuswr

Music holder and turner, F. t

usical instri G.T.C .
usical iustrument, H. D. B. Willial . 569,
usical instr fastener l’or tallpleces ot
O. H. Lebmann. ............... 569,647
Nail ext,ractor T. C. Creiuhton . 569,958
Nail strip, F. imond 569,886
Nipple making ‘machine, W. C. 569.902
Nursery gate, 8. C. Holmer. 569,642
Nut, grip, Oliver & Creban. 569,669
0Oil engine. T. von Querfurt 569.072
Ore washer and collector, J. W. 569,894
Oven, bnker’s E. A. C, Petersen.. 569,799
Pan. ' See Bed pan.’ Dust pan. Locomotive ash
pan.
Pants leg guard. Turner & GIasser................. 569,945
Paper box blanks. apparatus for making. H. R.
COrEBill, JF. .o vveeretniien i e 569,957
Paper cuttlmz and acorlng machine, W. B. Eowe 569,873
Paper hanging machi Mnr m . 569.835
Paper, moisture proof, W . 569,874
Paper stock washing mnchlne. M J Roach. 569,673
Peggling machine, band, Crhp & Copeland. 569,617
Pencil sharpener, W . H. Whit, e. 563,698
Photographer’s press, T. H. McC 569,761
Pickerstick check, T. Mooney 569,880
Pipe banger, B. W. Grist.. 569,755
Pipe joint, "electrically welde
atatall................. . 569,836
Planter, J. W. Stancil....... 569,801
Planter, potato, T. Bidelman... 569,948
Plating apparatus, J. T. Morrow 569,722
Plow, rotary, J. H. FIOSt.......e..vvivesossn . 569,
Pollshmg or ﬂnlshlng mnchlne, H. Smith.....

Post. See Hitching
Potato digeer. J. (. nuah etal.......ooooeeiinans 569,
Powder. macbine for shaping smokeless, F. G. Du

g
g 3 £8

Press, See Moulding press. BhotoRFapher’s pross.
Seal press.

Press boxes, link system for oll J. H. Hubbell.... 569,920
Printing machine, G. W. Hee 569,826
Prmtlun or ruling on paper or mets
TeBSAr0.......cuzuneesenss .. 569,845
eliimz vessels, device for, J. Bond.. 569,951
1l rod bending apparatus, T. G. Laney 569,927
Pulley,E L. Babcoc! . 569,850
Punp, centnfusml C Mclntyre.. 569,856
Pump valve, G. Parke! .. 569,884
Pumping sc .T . 569,926
Puzzle, Bates 569.600
’uzzle. l) I)uBol .. 564,863
Rack. Dlsj)lsy raek.
Radi smr rest. 569,916
tailway crossing safety ap mtus G. Glbbs 569,709
Railway, single wire electric, J, C. Hen: 569,827
tailway switch, C. I. Bisbing . 569,949
ailway swltch G A Bumsch 569,612
tailway swnch J. . McCsnn 569,663
ailway switch, J. L. s{m .. 569,730
way switch, singie rail, E. Lang .. 569,972
Railway switching device, FIMR & ety . 5e9751
Railway time signal, R. T. Bowne..... .. 569,953
Railway time signal. A A. Lebmann ... 569,974
Rake. See H?
Rake, A. Y. L. Mcllroy .......................... 569,654
Reel. See Measure reel.
Refrigerator, C. D. Holmes.........c.cccoeeveinnnnnes 569,788

ister. See Cash regls
Registering figures at .distances, electric appara-
tus for, M. Arndt....... ..coovvnireen...n . 569,698
Regulator. See Feed water regulator. Watch
regulator.
Retractor,J. T. R. Boeloﬂs
Ring attachment.C. H . Welis
Roasting furnace, J. L. Wells..

Roll or pulley, sf)llt G. E Perkins..... ..c...eeenne
Rotary engine,
Smlzé. reefin, a.ppa.ratus tor ‘fore and af
em. . e
Sand ban Gib:
Saucepan I'andle. Tem
Saw tooth setting macblne. A. M. Pineo.
iswlnf fellies, etc., machine for, J. L. Cole

'mwm Il carriages, steam oftset for, G. W 69,671
g csﬁold bracket, A. E. Jones. .. 569,645
craper, G. E. Richardson.. . 669,887

Screen.’ See Window screen.
3crew driving machines, screw severing attach-

ment for, T. Burchill.........c.c.oiiiiiiiiiiinnne 569,744
Scr%'w threads, ﬁu{.)?mntically opening die for cnt-

cuttle hole protector, A. Ganzenmnller

eal, metalhc bottle. J. H. Bullard

eal press, E. J. Brooks.
leat. See Adjustsble seat.
eat or cushion, J. T. Cowley.

3ewing machine, M. C. Mullark; 569

ewing machine attachment, J. W. Slmons ),
lewing hine quilting attach

A. Clic . 569,616

Shelving, F. E. Hartzgell. 569,640
Show case, J. M. Dils. . 569.620
Show rack, revolvlng, T, Olson, . 569,660
Shutter f v . 569,74
Shume threader R. Brodeur........... . 569,853
sifter, ash, Chadborn & Androvett 669,7
Sign, illuminated, C. Naso 569,764

Signal. See Rallwsy time slnnsl

...... . 569,604
Soda water dls ensi é) tus, C. 569,633
Soldering machine, can. G. T. Pllllongs .. 569,765
Sole moulding apparatus, G. W. Rodigrass... .... 59,979
{)rnylng apparatus, J. C. Ollard... . .. 5A9,883
Ik cutter, J. Carrey 669,856
3tand. See Display stand.
Station lndlcator.sn IM;)pey & Moore. 569,771
Steam engin e, F. Fosdick......... 569.628
tone dressing machlne. C. Lobr. .. 569,719
tove, heating, W. Darby et al.. .. 569.816
treet sweeper, Jacobson & Cain. 569,644
sitory machine, J.G. Blount. 569,985

witch. See Raiway switch.
[able. See Tailor’s table.
Tailor’s table, M. A. Adler
Tap. beer, E.C. Post......
Teaching words and ldentlfy
us for,J. G. & T. E. Thompson..
'"elephonetrsnsmlt.ter. H. C. Alexander:.
Telephony, J. 'l Wi IHAMS ... \.cv.r...
Tentering machine, E. Ainsworth..
Tentering machine, textile, A. McL ......
Timepiece balance esca, ement, .8. Burber..
Tire, vebicle wheel, 8. er.

l'ires. means for closinn

H oste!

ae8E =R

g8

Tongs or grapple, H. styar ..
Tool, combination, O. M. Chesney.
0ol, combination, O. Engman.
‘owel bolder, L. K. Bristol et al
lower, metal. J. Todd....
gly F. R. Treasure..

mming machine, H. M. Leland.

22882888
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Weighing or measuri machme. 8. P. Mackey.... 569,878
Wheel. See Water wheel.
Wheel, G. P. Yeakel........
‘Wheels, machine for ass
Sanderson.
Whist apparatus. dupllca
Window screen, C. C. W heeler
Wire connector, A. Gartner..
Wire connector, H. Hamz
W o0 and pup piaves, apparatis or Shapios, .
ood and pulp plates, apparatus for shaping, F'.

[0 I | 2 T . 569.686
Wood working machine, R. Schleicher......

Wool wasbing machine, F. G. & A. C. Sargent... 569,1&)
DESIGNS.
Badge, cunpalnn, W. F. BrOCKWaY....cccoeeeeennn.e.. 26,191
Ban! savln s, J. F. Lanm.o ..... 26,198
Belt Thomas...... . 26,192
Buck e. belt, B. Bcheuer 26.193
Cbair, H. M. Kin| rn 26,201
Cburn stand, Wi loughby& ‘A , 200
Cigar boxes, print or pattern for, N. Witscl 208
Handle for feather dusters, I. B. Coh 26.199
Hat band, F. M. Johnson . 26,209
Hoop lug, H, B,Severance.. 26,202
Lawn sprinkler body. Neumeyer & Young . 26.203
Paper, wall, C. Boo: 26,210, 26,211
Radiator, 10p. H. A. Siebert ... 26,203

Roof plate, W. W, Turner.....
Silverware border, C. D. Gra
T1ie and scarf holder, O. L. Settles
Torch atachment, O. Frasber..
Toy bank, C. F, ciarke ......

Trowel, C. H. Smith .....

TRADE MARKS.

Athletic, bicyclists’ and sportsmen’s wear, A. G.
paldi Brothers........c..ccoeccvuiiiiiinnnnes . 20,028
Bicycles, National Sewing Machine Company .
Compound for the cure of liver, kldney and o
complaints, vegetable, G. W. Halsted.......
Compounds for extermlnntlng bugs. rosch
moths, insects and cg’erms, E. A. Sacket..
Cotton linings used in dresses, Tord & Taylor
Magazines, periodical fasbion, Bntterick Publ
ing Com go 2 . o 29,023
Nut locks, Strauss & Klahn .
Oil, stearine and tallow, oleo, G. & D. Isaacs..
Psper and envellops, wrmn{z. % & W Crane
n ). E. Major..............
Remedy for blood and skin diseases, mternal Sal-
vation Blood Purifler Company..........cc.ceuue 29,
Remedy forrheumatism, H. L. Handy..
Remec}_{ l'or the blood, lntsmsl. Salvation Biood
fler Com pa.ny

Ea
2
-

.!3
2

Shellac, Wadswort! H " Cor 29.018
oap. Raworth, :lehodde & Lompany 29,020
oap, cakes of, W. H. Bryan............ 29,021
Joaps, liquid and other, \V, . Walker . 29,022
1ays, dress, estate of R. N. Bassett . 29,026
yringes and nrtlcles of like character, rubber.

Lanman & Kemp.......c.ooieiinieiiiiannnnns ceee 20,029

Teas, herb, Weber’s Medical Tea Company . 29,011

Umbrellas and parasols, Dazian & Burchell "Broth- 20027

Velocl des and their parts and bicycle sundries,

.}Spalding, & Brothers...... ,032

WIre, R. FTASET. c.vsesreeernnnenns [

\ pri n?ld g'?v: of thle 8 f t"ﬂc:alx.um anagegﬁwmn |oi

y patent in the foregoing list, or any p: n print

Issued since 1863, will ego furnished from this office for

10 cents. In orderlng lease state the name and number

of the patent desired, and remit to Munn & Co,, 361

Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patenrs may now be obtained by tne in-
ventors for any of the inventions named in the fure-
going llst, provided they aresimple, ata cost of $40 each.
If complicated the cost will be a little more. kor full
mszrueuons address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.
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ORDINARY RATES.

Inside Page, each insertion-«75 cents a line
Back Page, each insertion--«--$1.00 a line

@ For some classes of Advertisements, Spectal and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the widtb of the line,
ate type. Engravi
e same rate per ag:

may head adver-
line, by measure-
Advertisements must be

ment, as the letter
on Office as earl

received at Publica
morning to appear in the following week’s issue.

00D or JIETAL WORKERS

thhont steam power can save
time and money by using our

FootandHand Power Machinery

SEND FOR CATALOGUES—

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

SENECA FALLS MFG. COMPANY,
695 Watcer St., Scneca Falls, N. Y.

This beats Wln(l Steam, or Horse
Pow We offer the
WEBNI‘I‘.R ‘B¢ actual horse power

GAS ENGINE

for ®1350), less 10z discount for cash.
Built on uterchsnﬁeab e plan. Built
of best material. Made in lots of 100
therefore we can make the price. Box-
ed for shipment, weight pounds.
Made for Gas or Gasoline,

&~ Write for Special Catalogue.

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

DAMON-PEETS CO., 44 Beekman St., N. Y.

astern Age

WEBSTER GAS AND GASOLENE. ENGINES

They keep all sizes in stock, and can show them in

operation. é logues free.

THE IMPROVED GAS ENGINE.

Two cylinders in one csstlng
Occupies less space and weighs
less for its power than any engine
Can be used wherever pow
er is required. Eitber sta-
tlonsry or marine. No fire.
No heat. No smoke. No li-
censed engineer required.

¥ Send forcatalogue,
SINTZ GAS ENGINE CO.,

Grand Rapids,
Mich., U. S. A,

GOLD or SILVER

ores can be crushed more economically by our

patented STEAM STA M P

by any other method. DO YOU KNOW that in
firstcost, operation, Lransportation, monthly repairs,
time spent in installing, WE CAN SAVE YOU
Prospectors and capitalists write

“WOLVERlNE” GAS AND GASOI.INE

ENGINES STATIONARY
y and MARINE.
The * Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Requires no

licensed engineer. Abso-

tutely safe. Mapufact’d by

NOLVERlNE MOTOR WORKS,
2 Huron Street,

QRAND RAPIDS, MICH.

CATES IRON WORKS,

EMERY WHEEL MACHINERY
- SINGLE WHEEL

TOOL GRINDERS

Many special patented features.
Siphon System for drawing, clean-
" ing and separating the water.
£ Book 15 Free.
Diamond Machine Co., P. O. Box 8, Providence, R.1.

GREENFIELD
Steam Engine Works.

Estahliished 1874,
Manufacturer® of Greenfield Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-off Engines.
Bizes from 3 to 7:3 Horse-Power.

Also Vertical and Horizontal and
Marine Boilers, Steam Pumps

and Adams’ Grate Bars.

BicycLE MACHINERY. East Newm-k.

Bicycle Chain Side-Link
Punching & Piercing Press

Capacity, 120 links per minute.
§¥ Send for Booklet,

The Waterbury Farrel Foundry and
Machine Company,
Waterbury, Conn., U. S. A.

For AII Shaft Slles. Huh Thrust Bea"n

HE VICTOR VAPOR ENGINE

‘The Twentieth Century GGas Engine.
ity

The new Victor Vapor
Engine istbe result of more
than 10 years’ ex rlenoe and
progress in thisl

th same luel wer ine
creased from 50 t0 1003. Send
stamp for catalogue and
state size needed.

THOMAS KANE & CO.
64-66 Wabash Ave., Chicago

THEY KILL FRICTION,
THEY SAVE OIL,
THEY CANNOT HEAT,
They Will Run at Any Speed,
They Will Carry Any Load,
They Are Durable.

The Ball Bearing Co.

COILS » BENDS

Iron, Brass and Copper Pipe

Write for Prices.
“My Well and what came out of it.”’

The NATIONAL PIPE BENDING CO.
162 River St., New Haven, Conn.

[ro lley for electric railways, H. A. Seymour...... 569,
rolley pulley, ball bearing, H. N. Gale............ .31
rolley support for electrlc railways, S. H. Short. 569,772

Trolley support for trolley cars, O. Holz .. 569,766
Trolley. underrunning, N. C. Bsssett .. 669,738
Trousers waistbaad, J. Rosenbersr .. 569,840
Truck end casting, o} Euhnnk .. 569,964

ruck, lumber, V. l:. rson. .. 569,962
Type matrix, W. K 569,876
Typewriter desk, F. Fle\d 569,914
Typewriter line humbera;

C. W. Atwood.. 569,909
Typewriting machm 569,731
Typewriting machine, R J. 669,627
Typewriting machine, W. G. J.ane. .. 569.928
Umbrella attachment. J. J. Mclntyre. .. 569,762
Valve for bollers, safety. 'l‘. Potterton. .. 569,670
Valve, bydraulic, J. A. . 569,901
Valve mechanism, hydnullc Trelief, 3. H. Hub-

bell. ceeeereane: 569,921
Valve, rejief, W W Shlreley . 569,944
Vehicle. J. Appleton........ . 569.779
Vehicle bod. g .. 569,794 |
Velocipede handle, H. H. .. 569,877 |:
Velociped:;, railway, C, N. Teetor.. 569,683
Vending machine, coin controlled, S. 569.715
Vote recording machine, W. A. Swaren 569,882 | |

ashboard, Merriam & Sears. .... 569,879 | .
Washer. See Ore washer.
Washing machine, H. G. Belchsr. . 569,740
Washing macbine, C. Dietz..... 569,619
Watch regulator, M Sporleder......... 569,844
Water closet pipe eouuecuon. A. Loring 569,790
Water beating apparatus, W. Darby et al N 569,815
Water wheel, turbine, J. & E. Calawell.. 569,613
Weighing machine, R. H.Ta JIOF...c.ievenniinnne 569,893

— of =

ALL STYLES.

A story by the novelist Frank R. Stockton.
“Your Well and what will come out of it.”’
By th

Pohlé Rir Lift Pump

Bulletins to tell youa will be sent on application.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street,

' STARK No. 3

"Bench Lathe

With Grinder and Attachment
¥ Send for catalog B.L.

JOHN STARK

by O WAL’I‘HAM. MASS,

Tuerk Bros,, West Randolph Street. (}Mﬂﬁo
Ltd., z1 Cross sum, Finsbury, London, E.

Chas, Churehill & Co..
C., England.

DORMAN’S
VULGARNIZERS

are used all over the world.

THE MASON . .

Pressure Regulator

Exclusive Manufacturars of Steam Ma-
chlnes for Rubber Stamps.
y Heat Vulcsnizers

For Steam, Water and Air.
Accurate and reliable.
§¥ Send for catalogue No. 10.
THE MASON REGULATOR CO.,
7 Oliver St., Boston, U. S. A.

Complete outfits
All Stamp and Stencil
Brass and Steel Dies

. Scals, Engravin

Die Sinking of all kinds. Established 1860.

é‘ Send for Catalogues.

THE J. F. W. DORMAN CO.

Tools and Supphes

121 E. Fayette St., Baltimore, Md., U. S. A.

The Van Norman e e
Umversal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds
B of small work. Made by
' Waltham Watch Tool Co.,
SPRINGFIELD, MASS.
8 Send for Catalogue.

THE BILLINGS - PIPE - WRENCH

Jaw Drop Forged from Best Tool Steel.
Few Parts. Best Workmanshig
a

Length 4 lnches
from 4 to 134 inches.

THE BILLINGS & SPENCER 00.
HARTFORD, CONN.

Physical and School Apparatus

GALVANOMETERS

STANDARD, SINE, TANGENT,
REFLECTING and WIEDEMANN
GALVANOMETERS . . . . .

Catalogue free.

E. 8. Ritchie & Sons, Brookline, Mass.

Transits ano Levering INSTRUMENTS. -

ELECTRIC LEVELS

Prices, 25 and 30 cents.
C. F. RICHARDSON & SON,
Athol, Mass., U. S. A.

Sizes, 2 and 3 inches.

AIR GOMPRESSORS &
GENERAL MACHINERY roR 'ﬁ’%
MininG TUNNELING. ™
QALARRY HRARORD W ORN |
RAND DRILLCo100CRrRnADWAY!

Eight-inch precision. with cutter milling and gear

cutting attachment.

The Rivett Lathe

i Faneull Watch Tool Co.,
Boston, Mass., U.S.A
Adopted by all great unie
versities.

The greatest lathe for fine mechanics,
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WATER MOTORS

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving ali kinds of
light machinery, noi neat, cc t; invaluable
for blowing church organs, running prlntlng presses,
coffee mills, ventilating fans, ice cream_ freezers, meat
choppers, efc. In use the world over, and recommended
by water companies everywhere. Address forcircular,
Hackus Water Motor Co.. Newark, N..J.,

U.s.A

The Typewriter

EXCHANGE,
14 Barclay St., New York,
156 Adams St., Chicago,
38 Court Sq., Boston.

818 Wyandotte Street, Kansas City, Mo.
We will save you from 10 to 50 e;ec;%lt. on T glpewrlters

of all makes.
BINDERS ¢ o

With the Paragon Binder, SCIENTIFIC
AMERICAN can be bound, as received
each week, in book form. Kvery paper
in neat order for reference or future
reading. Binder guaranteed.

ent, postpaid, 20 cents each.
CIIA\. =,

RR
129 Lincoln Place, BROOKLYN, N. Y.

A DREAM OF COMFORT

isthatbestand most styllsh or all
RECLINING CHAIRS, the

RIP VAN WINKLE CHAIR.

A rare combinatiqp of elegance
and durabili possessing
8ix points of excellence un-
known in other reclining
chairs. 1llus. Catalogue f:

P. C. LEWIS MFG. CO.

Box 12, Catskill, N. Y

APOLLO GALVANIZED IRON.

Saves the men’s time, becanse it is workable.
Return to the jobber at his expense any
sheet, or part of a sheet, that has, or develops
in workmg, any defect whatever.
Apollo Iron and Steel Company,
Pittsburg, Pa.

WE UNDERSELL ALL

Bicvcle Electric Lights. .83.!
Necktie Electric Lights.
&ogi Elf(ét;'lge M‘otors
Medica ries
T Podnation, Calie:
Electric Bells, finest
Dry Batteries, best .
Discount to Dealers.
5 Our Bicycle Electric Light
is the best thing that ever
A happened. Catalogue free.
OHIO ELECTRIC WORKS,
11 S. Water St.,

Cleveland, Ohio.

L oo
RoESES wm
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THE PORTABLE
8TRIKING BAG

Stands in the corner when not
in use. Will not destroy plaster.
The most effective and Beneﬂcla.l
exercise. Can be used b;
woman, or child. Small, e ective.
durable. Rapid in its return.
Send for illustrated catalogue free.

HAWTHORNE & SHEBLE,
Public Ledger Building,
PHILADELPHIA, PA,

[WELL DRILLING MACHINERY]

IMANUFAC TURED BY

‘ WILLlAMS BROTHERS.
) § "ITHACA, N.Y.
{mounTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH
ST!AM OR HORSE POWER <«

§ SEND FOR CATALOGUER
ADDRESS WILLIAMS BROS.JTHAGA.N.NJ

HALF A CENTURY OF CYCLES.—AN
interesting history of the cycle from it8 origin up to the
present time. Tne first crank-driven bicycle. The
**bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of ime
rovement. ‘I'ne pneumatic tire. A hand and foot ¢ycle,
ith 9 illustrations. Conmlned in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 1012. Pricel0cents. To be
bad at this office and from all newsdealers.

VAPOR LAUNCH.

¥ngine and helm controlled
from bow. Latest improved and

only 12 to 1 motor now ready for
2,3, 5and

7h. p. Nolicenseqd en-
glneer or pllot required. Speed
and safety guaran n-
gerous naphtha or qa.sol’l/ne used.

Marine Vapor Kngine Co.. Jersey City. N. J.

UY TELEPHONES
That Are Good--Not Cheap Things

The W ayne County Telephone Co., Fairfleld. Ill., have
purchased and installed a full “'Western’’ eqnlpment.
to take the Plnce of a so-called ‘“‘ genuine Hunnings”
outfit, which latter failed to work after a short use.

Hundreds of similar cases may be cited affecting the
apparatus of nearly all so-called competitors.

WESTERN TELEPHONE CONSTRUCTION CO.
250 South Clinton Street, Chicago
The Largest Manufacturers of Telephones in the U. S.
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\\»\BRISTOKL :

Sixty ways, $6; my method, $2,
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HARPER’S WEEKLY

Seieutitic Jmerican,

[NovEMBER 7, 18g6.

30 ROYAL OCTAVO VOLS.

ANNOUNCES A MOST FAVORABLB
OFFER ﬂADE BY THE HARPER'S
WEEKLY CLUB TO SUBSCRIBERS IN
CONNECTION ‘&’éw TI&ART IMPORT-

A l:ibrarv of the
{Qorld’s Best
Literature,

A comprehensive survey of all writers,

speakers, and thinkers, ancient and

modern, with their master productions,

and with hundreds of elaborate essays

great authors and great books by

Iea ing Ilterarydcrltlcs of this country
an

OVER-18,000 PAGES

Europe.

Editor-in=Chief:
CHARLES DUDLEY WARNER.

Associate Editors :
HAMILTON WRIGHT nNABIE,
LUCIA GILBERT RUNKLE,
GEORGE H. WARNER.

Assisted by
AN ADVISORY COUNCIL,
Selected from

YALE, HARVARD, COLUMBIA,

and LEADING UNIVERSITIES.
This magnificent work 18 alike valuable for

purposes of
Education, Entertainment, Reference.

The critical essays alone, which have been
prepared by ncarly 300 leading writers in
this country and "Europe, are permanent
contributions to contempor literature
by those qualified to speak with the ve
hichest authorit; { and are worth muc
more than the entire cost of the 30 volumes.

Over 750 tull page
and vignette
Portraits of Authors,

A Few Writers of
the Essays, with
‘Subjects treated

- Much might well be ex
brillant writers. and the public i8 confidently assured that no work on literature of like plan, scope, im-
portance, and magnitude has ever before been attempted.

VO
at n.great reduction from the subscription price for the completed work, and on easy monthly payments.

Our Special Offer.
TO HARPER’S THE LIBRARY is now incourse of publication; HUW m Umer me Lmrary'
. he firsttwo volumes are ready and the others o
WEEKLY HE Witl,L fol{ow. g.i)m tvzo to 1'(1).;:)1;1 at a time, at brief me:‘m;&t)o;e%s y?;ﬁlrc 'ﬁl’:ﬁwfﬁ
ntervals ring this pe o ;|
GLUB ONLY . iublwv:twn ontor wnd in%rder g£ FOR A - bg:nr(l)lletd‘orwallcheviaredmg;x
introduce the work, THE HARPER'S WEEKLY L|MITED Teady lasucd will bo sont ygh ab
CLUB will furnish the Library toits membersatabout 1 \ME ONLY | once—theotherstofollow R e
();?lg ;.hrel ;n ar subscription price, and on easy terms intlerva.lnl Ougm fo ht}tlﬁ extrer]?ie
, low price at whicl e WO
i)RlCE s Greatly reduced to Harper’s yrplle% to members, the ©oSt o;
Weekly Club Members, as follows : llMs"eery smusc bl;a paid bly the pur-
Regulur Price Price to Members Total amount is onl;' 311": :E, yema pzyl'lr;:agg
Vol ume. , of the Club. Saved. star.e ich edition you desire.
Cloth Edition, $3 00 $1.60- $4:2.00 ecially recommend t
ﬁlmrter Russia, 4.50 1.90 gs.m) Hafb[’mccostyle which is rich,
alf Morocco, 2,20 4.00 handsome, and will last a life
Full ¢¢ (Extra), .50 3.20 69.00 :ime-—lmkpgmmt con~ldcemtlons
In o'rder to secure the benefit of this great reduction it is only neces- na worg for permanent posses-
sary to join. s Weekly cmb.wmmbmm;; fee 82, which in- | &lon and study. Halance on set
ption to Harpzrs Weekly. o omall that subsoribers. wiil
Full ticulm's LA ing other distinctive .nd useful features not de- Pardly feel the outlag. o> ™
tailed here, such as the system of general indexesand cross references, the y Y.
Bl phlca.l Dictionary of Authors, the Synogses of the plots, and De-
ptions of Charactersof allimportant Novels, Dramas,and other works, her with le pages and speci
engmvlngs from the Library will be £ furnished’on appllcnﬂon, Address
; HARPER’S WEEKLY CLUB,

C.iL. BOWMAN, Manager,

Dr. Lyman Abbott writes on ‘“ Henry Ward Beecher ;” Paul Bourget on “ Flaubert ;"
Mrs. Humphry Ward on * George Eliot ;” Dr. Andrew D. ite on “Erasmus;”

Prof. Willard Fiske on * Scandinavian Literature :” Rev. F. W. Farrar on*‘The New
Testament ;’ Prof. George E. Woodberry on * Matthew Arnold;” Dr. Hermann

Grimm on *  Goethe ;” And rew Lang on “ Alexandre Dumas” (pere et fils); Dr.J. P.
Mahaffy on * le Villari on ** Machiavelli ;” Dr Birkbeck Hill
on “Dr. Samuel .lohnson," Charles Eliot Norton on “Da te;” He ry Jameson

“Lowell ;” W. D. Howells on * Tolstoi,” Etc., Etc,
cted of such a splendid array of able editors, judicious advisers, and

lumes are now ready. and advance orders will be received through Harper’s Weekly Club

Headquarters, 91-93 Fifth Avenue, New York.

E. IMHAUSER, 106 Broadway, New York. P, O, Box 2875,

Wltchmnn's Improved Time Detector

"=.wlt,h 12 or 24 Keys, with
Safety Lock attach-

ment.  Patented

1815-6-7. Myinven-

tions, and will sue
allconcernsselling

- ; che &y e
BB or using the Safety goit 1A, A
Lock attachment. RETOR SMoKE O
according to De- OR FIRE. 000R.

cision of Circuit
Court of U. 8. for
S. D. of N.

Send for circulars to

MONITOR. VAPOR NGINE Ff'owz& COMPANY

GRAND RAPIDS, MICHIGAN.
(ustmn OFFICE, LUDLOW STATION, YONKERS, N.X CATALOGUE FREE.

i
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ATENTS!

RS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for inventors.
In this line of business they have had nearly
gm'rs’ experience, and now have unequaled facilities
he preparation ‘of Patent Drawings. Specifications, and
the prosecution of Applications for Patents in the
Unlted States, Canada, and Foreign Countries, Messrs.
unn & Co. also attend to the preparation of Caveats,
Syrights for Books, Labels, Reissues, Assignments,
Reports on Infringe ments cf Patents. All business
lntrusted to them is8 done with special care and prompt-
ness. on very reasonable terms.
P let sent free of charge on application, con-
tamin l information about Patents and how to %m-
cure t em directions concerning Labels, Copyrig hts,
Designs, Patents, Appeals, Reissues, Infrinzements,
Assignments. Rejected Cases. Hints on the sale of
Patents, etc.
We also send, free of charge. a Synopsis of Koreign
Patent Laws, showmg tbe cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., SoLiciTors oF PaTENTS,

361 BROADWAV, NEW YORK.
BRANCH OFFICES. — No. 622 and 64 F Street, Paclﬂc
Bulldlng. near 7th Street. WASHI‘(GTON. D. C.
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Chain

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO., COLUMBUS, O.
EF™ Send for late Catalogue *°0.” Branches: CHICAGO—NEW YORK.

© 1896 SCIENTIFIC AMERICAN, INC.

oSTEAM.., o _ To Steam..
ENGINEERING Fa --Engineers,
(Loco., " Stat'y. and Machinists, Electrical

Marine); Electricity ;
Mechanics; Mechanic-
al and Architectural
Drawing; Plumbing;
Architecture; Mining;
Civil Engineering in
all Branches.
The International

Correspondence Schools

‘Workers, Civil Engi-
neers, Draughtsmen,
Steam Fitters, Miners,
Carpenterg, Plumbers.
References Everyohere.
R Send  for Circular.
A State Subject you wish
Fto Study,

R. 942 Scranton, Pa.

Che Scientific American
PUBLICATIONS FOR 18917,

The prices of the different publications in the United
States, Canada, and Mexico are as follows:
RATES BY MAIL.

Scientific American (weekly), one year, =« = $3.00

Scientific American Supplement (weekly), one year. 5.00

Export Edition of the Scientific Amerlcan (month-
ly) in Spanish and English, - 3.00

Building Edition of the Scientiﬂc American

(monthly), - « = 25
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - = - 170
Scientific American and Building Edition, -~ - 5.00
Scientific Americnn. the Supplement. and Building
Edition, 9.00

TeERMS To FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign countries are as follows:

0. 8. English

Money. Money.

£s.d.

Sclentific American (weekly), - = - $4.00 016 6§

Scientific American Supplement (weekly) 6.00 1 4 8
Bnllding Edition of the Sclentiﬂc Amer-

ican (monthly), 300 012 ¢
Export Edition of the Sclent.lﬂc Al:ner-
jcan (monthly) in Spnnlsh and Eng-

ish, = « =« -~ - = = 300 012 4

CoMBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411

Scientific Amerlcnn and Bnlldlng Edl- )
tion, - - 660 169

Scientific Amerlcan Sci entlﬂc Amerlcan
Supplement,and Building Edition, - 11.00 2 6 2

§F~ Proportionate Rates for Six Months.

The above rates include postage, which we pay.
it by postal or express money order, or draft to order of

MUNN & CO.. 361 Broadway, New York,

UNCLE SAM

is looking .
for Bright Young Men

to take the Civil Service Examina-
tions now being held tnroughout
the United states. $1,200 to $2,500
er annnm, paid examfners in Pa-

nt Full information re-
garding posltions. salaries, dates
of examinations, etc. FREE, if you
mention the SCIENTIFIC AMERI-
CAN. Write to-day.

Natl. Correspondence Institute,
C. S. Dept. Washington. D. C.

AUTOMOBILE CARRIAGES: THE

Paris-Bordeaux-Paris Race of.—Brief account. of the
performance of the vehicles that obtained the prizes in
the competition instituted by the Petit Journal. With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SuPPILEMENT. No. 3 023. Price 10 cents, To be had at
this office and from all newsdeulers.

—

MONEY MAKER.,

Solves the Money Question! "’ JA

“FREE COINACE”

NOLONCERINIT! ¢ ‘Q

You turn the orauk, foed in white paper
and grind out $5 notes or $20 silver certifi.

oates by the hat-full. NOT a Coun-
terfelting Machine, but the ‘zum
of Optical Ilusions. Iron frame «§
on wood base. Packed with & sup-
Pply of blank paper, and directions
enablingany one to do as claimed
above. Post-paid, with Catalogue ) A
of 1 M New Noumel. 850,
Robt. H. Ingersoll & Bro., Dept. Noo 14?, 86

The Edison Phonographic News

tells where and how you can procure cheaply

A PHONOGRAPH or A KINETOSCOPE

the great money-earning wonders. Sample copy 10c.
THE OHIO PHONOGRAPH CO., CINCINNATI, O,

ON A STILL HUNT

The up-to-date sportsman needs for
:luccess. personal comfort and protec-
on
l‘DEAL HUNTING SHOE,
anned horsehide uppers gray color,
soft as a glove, tough as steel, cannot.
harden. Wide double_ soles, rubber
cemented together. Prac-
tically waterproof, flexible,
easy. T'he most serviceable
shoe for surveyors and engin-
eers. 1llustrated circularsjree

M, A. SMITH & SON
Manufacturers. 29-31 N. 18th St... Phlla.delphln

Cortlandt Stoy Ne X,

ITOWERS s TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns,

for Water Works, Cities, Towns.
and Manufactories.

PLAIN, ALL WOOD TOWERS
ELEVATED TANKS

for Automatic Fire Sprinkler Plants
Manufacturers of

IRON and STEEL TANKS.

Louisiana Red Cypress Wood Tanks
a Specialty.

W. E. CALDWELL CO.,

219 E. Main Street,

LOUISVILLE, KY., u. S, A,
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(kABC _qi €Electricity

By WM. H. MEADOWCROFT.

One volume, 12mo, cloth, 50 cents. Fully
tllustrated. 58th thousand.

This excellent primary book has taken
the first place in elementary scientitic
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.

Enthusiastically Indorsed by the Press.

Sent post paid on receipt of price by the
publishers.

American Technical Book Co.,
45 Vesey Street, New York.

The man who SetS type needs

THE INLAND PRINTER; so does everyone else
connected in any way with typography or the
allied arts. Printed and illustrated in the best
style. New cover design each month.
yesr, $1. m for six months. The Inlan

214 Monroe Street, Chicago; 197
Pof. %uildmg. 38 Park Row, New York.

They have a tone llml’

nll their own . . .

THE NEW are the stam}- }

ience the

gE{’fglﬁ“ﬁxj: A

ﬂ dlBﬂeaentt::y}e
d ces end pos or
Bo o T HE NEAY D E-

bovkle

PA l('l‘UR.I:, B
210 North Main
Bristol, Conn., U.

ELECTRICITY PAPERS s 22
No. 6. How to make a Magneto Mach 5 S
No. 7. How to make a Medical Induct,ion Coil. |* 9% =
No. 8. How to make a Pocket Accumulator. e s
No. 9. How to make a Plunge Battery. o
No. 10. How to make a Voltmeter, o E 8
No. 11. How to make a Galvanometer. » T=

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VIDI VICI,"

SUNART MAGAZINE,
SUNART FOLDINGS

Send for Illustrated Cata-
logue—2 cent stamp.

ROCHESTER, N. Y.

The sun makes short work W
of poor paint. The paints that

wear and hold color longest and cover most are

PATTON’S jfmea PAINTS

Liquid
Purity, color and durability guaranteed.
Price $1.50 a gallon. Freight paid to any R. R. station
east of Denver. “How to Iucrease the Size of your House
with Paint'* mailed free. 18 combinations of artistic house
coloring free from agents, or send us four 2-cent stamps.
JAS. E. PATTON CO., Mliwankee, Wis., U. 8. A,
Also Patton's Paint (White Pasteform), same quality.

SUNART PHOTO CO.,

TUBULAR
DRIVING LAMP.

IT is the only perfect one.

l’l‘ will not blow or jar out.

Fives a clear, white light.
like an engine head-

ht.
i tﬁrows the 1 %}t straight, 4
ahead
1T burns kerosene
Send for book ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
ESTABLISHED 1840.

AW FABLER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS MAT'ERIALS.

78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.

Easyto make selli
Automatic C
satisfactory.

ﬁBEVERlDGE’
er, Practical an
o scorching, no odor.
8aves labor and fuel and fits any stove.
Good pay to agents of either sex.
sold in one t-own nte P O 28),
BEVERIDGE HFQ.

= HE IS DEAD:

o his own interest. who deals in Arms and Ammunition. or who shootsa Rifie
Pastol, or Shot Gun. and bes not & copy o: IDEAL HAND BOOK, No.T.A
lw s of solid informaton. Just out. (Mention Scientifie American.) BE
and send for one FREE to all countries. sSend stamps for poe ute.
IIIEAL MFKFG. CO., Drawer A, New liaven, Ct. 8, A,

Q-'Fou

. BALTIMORE MD. A

MANUFACTURERS AND DESIGNERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUIRING FIRSTCLASSW, J(MANSH!PANDMATEF\IALS
ws' )N
cT‘C

F“Nt MOLDED EARING

POOLE LEFF[L TURBINE
76 WATER-WHEELS, o

A
Y on app¢?

~INCUBATION

is the first step in the poultry
B businessand muchof futuresuc-
oess de nds upon its complete-
ere is no fmlure where
REI.IABI.E INCU OR

| is used. It is fully warmnted and
1s the product of twelve years of
emenence It never been beaten in a
It isnot lke 1ts competxtors—lt i better.

o—0—0

. Sen
REI.IABI.E II{GHBATOR AND IRB%DER ¢0. QIIIIGY ms.

DIXON’S

Write the Smaoothest and
Last the Longest.

American Graphite Mention SCIENTIFIC AMERICAN
and send 16 cents for samples

P E N c I L S worth double the money.

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N.J.

On Tools, Guns, Cycles, etc., -
absolutely prevented by using |
MANNOCITIN, Shore gunners
say its the only absolute rust-preventive. :
Sample can, Twenty-five Cents.t ‘Ask for booklet
OTTO GOETZE. u8 Broad Street. New York, N. Y.

TALKING MACHINES

~IT TALK S = HONOGRAPHS,
GRAPHOPHONES

Reproduce
Songs, Bands,

Orchestras
and your owh voice.

Sond for circular.
Agents wanted.

ONLY 825,
CHICACO TALKINC MACHINE CO,,
107 Madison St., CHICACO.

Tweltth Editton Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.

Price, $6.00 In Cloth; $6.00 In Sheep; $6.60 in Half
Morocco, Postpaid.
TH I8 great
work has now
been on the mar-
ket for nearly
six years, and
thedemandforit
hasbeenso great
that twelve edi-
tions have heen
called for.

It is entirely
distinct from the
ordinary receipt
book in being
thoroughly up
to date.

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world; the information givenbeingofthe highest
value, arraneed and condensed in concise form,
convenient for ready use. Almost every inqulry
that can be thought of, relating to formulee used
in the various manufacturing industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective call-
ings. Those who are in search of independent
business or employment, relating to the home
manufacture of salable articles, will find in it
hundreds of most excellent suggestlons.

¥ Send for descriptive circular.
MUNN & CO., Publishers,

TS
} ‘/REGE"P ND
of [R“s

361 Broadway, New York.

POWER

FROI'T GASOLINE? » YES.

It’s Very Economical, Simple, Safe and Reliable, and §
W eber Gasoline Engines require no engineer. His salary goes in your pocket.
WEBER GAS & GASOLINE ENGINE CO., L0z Southwest Boulevard, KANSAS CITY, MO.

STEAM

Reliable Goods in All Lines.

a The FAIRBANKS-MORSE
A GAS and GASOLINE ENGINES,

FRIGTION CLUTCH PULLEYS.

Send for Engine Cat. “E,'” and Pwmp Cat. *P.”
cago, Cincinnati.

FAIRBANKS, MORSE & 00, |5 Loux femarine

PUMPS,

'n‘ﬁns”mifi. Indianapolis, D Omah
nneapo) e apolis, Denver, maha,
Los Angeles, 8an Franci Portland, Ore.

ALMOST A GIFT

POSITIVELY-LIMITED TO NOVEMBER 30.

That the American people arequick to recognize genuine meritand to manifest their appreciation by hearty
response is amply shown by the present flood of orders for the splendid new and richly illustrated edition of our
great Standard Dictionary and Encyclopedia of all the World’s Knowledge. From all parts of the
country come urgent requests to extend the limit of our (sreat Special Ofter, and in order that none may be
disap;l)ointed we have decided to make an extension to November 30. This extremely liberal offer is made for

sole purpose of advertising 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, saying nothing ot the
original outlay of over $750,000.00 for the work ot editors, artists and engravers; but the immense amount
of talk created will help to make known and popularize that greatest of all modern and entirely up-to-the-times
household reference libraries, the

ENGYGLOPADIG DIGTIONARY

UNTIL NOVEMBER 30 this truly marvelous work will be furnished any reader of this announcement

on receipt of only $1.00 in cash and the remadinder in small monthly payments, amounting to about five cents a

a%l é‘i er November 30 prices will be immediately restored to regular rates—$42.00 to $70.00 a set, according
nding

A HAMDSOME BOOK OF 100 SAMPLE PAGES FREE

on receipt of two-cent stamp to pay postage.

This Superb New Edition,

Revised to June1l, 1896, con-
tains thousands of the new-
er words not found in any
other reference hook on
earth, including the very
latest coinages of 1896, such
as ‘‘Roentgen rays,’’ ‘‘ asep-
tolin,” * vitascope,” ‘“skia-
graph,” “fluoroscope,” etc.
It is the only up-to-datedic-
tionary, the most practical
encyclopgdia, and also &

Genuine Triumph of Art!
with its magnificent array
of chromatic plates in 17
COLORS, dozens of sin-
gleand double-pageengrav-
ings in delicate monotone,
and 3,000 artistic text illus-
trations.
100 EDITORS

and thousands of special
contributors from all over
theglobehavedevoted their
best talents to the prepara-
i | tion of this marvelous con-
¥ | densation of all the world’s
knowledge. Look at the
list! The great Prof.
Huxley on zooiogivl and
physiology; Prof. Riche

e THE
COCENCYCLorE
ONARY HieTionaARY

ard A. Proctor, astrono-
Four massive volumes, each 9 in. wide, 11 1-2 in. 2
long, 3 in. thick, containing 5,359 pages, 16,000 columns my; Sir John Stainer,
of clear type matter, 3,000 illustrations; 250,000 words de~ music; Hunter, Morris,
Aned, 50,000 encyclopedic topics. Weight, about 40 lbs. B Estoclet, Herrtage, Wil-
liams—the “most brilliant
THIS HANDSOME BOOK-CASE FREE OF CHARGE. educators of the nineteenth
century.

More than $750,000 Required to Produce this Work.

IT IS THE LATEST AND BEST DICTIONARY of our language. Each legitimate English word is
exhaustively treated as to its origin, history, development, spelling, pronunciation, and various meanings.

IT IS A CONCISE ENCYCLOP £DIA of anatomy, botany, chemistry, zoology, geology, art, music, phys-
ics, philosophy, mathematics, mechanics, theology, biblical research, etc. 3 ,0 separate encyclopzdic sub-
Jects, including the latest inventions and discoveries, tersely treated by educators of vast renown.

IT IS ﬁ SUPERB LIBRARY BOOK, printed on high grade white paper, from plates never before on
gress,e lfieurr:n cg b(;)l}(na, and containing the most superb illustrations, in 17 colors and in monotone, ever made for
ny r wor

ITISBETTER THAN ALL OTHER DICTIONARIES because it is the latest and most complete, con-
taming nearly twice a8 many words as are in the largest ‘‘ unabridged,” and treating 20,000 more encyclopzdic
subjects than are covered by other cyclopzdias costing from $50 to $200. There is no other publication in

it lass.
| e FOUR EXPERT OPINIONS-THOUSANDS SIMILAR.

Rev, Dr. Chas. H. Parkhurst.—* The Encyclo- “Scientific American” New York.—*Itforms
padic Dictionary is a library condensed into four vol- | {p jtself a library for the busy man of affairs, the me-
. umes; a ton of diffusiveness reduced to forty pounds | chanic ambitious to advance himself in his line, or
of quintessence, and, withai asdelicate in detail as it is the student or apprentice just making a beginning.”

comprehensive in contents.’
p From Ex-Judge Noah Davis, LL.D.—*Ithasno
The Churchman,’®> New York.—*This dic- | superior in any of the qualities that make up a good
tionary is a8 “up-to-date” as one could be made. Its | ‘dictionary. To these qualities it adds a fund ot ency-
topics are treated with a fullness and minuteness which clopsdic knowledge which I have never before seen
enables it to take the place of any encyclopzdia.” in such a work. I give it my hearty commendation.”

Adopted as the Standard in Public Schools Throughout the Country.
Huw TU SEBURE thereafter send $1.50 for twelve months, making a total
$19.00 (regular price of this style $42.00).

the monthly payments are $2.00 until $25.00 is paid (regular price of this style ﬁZ .50).

wanted, monthly payments are $2.50 until $31.00 is paid (regular price of this style $60.00). The first panyment
in any case is only One Dollar. To anyone wishing to pay all cash we allow a discount of ten percent.. and
furnish the book-case free of charge; otherwise, the book-case is $1.50, which must be paid in advance. This
allowance is practically cost of keeping the account if purchased on momhiy payment plan. We always
recommend the Half-Russia binding as the most serviceable. (When ordering, be sure to mention
style of binding wanted.) Understand, the complete set of four volumes is sent after the first payment of $1.00,
which gives you the use of them for a year while paying the remainder at therate of only a few cents a day.
All freight or express charges must be paid by the purchaser. That you will be entirely satisfied is

shown by our willingness tosend you a valuable set of books upon payment of only $1.00. We referto any Bank,
any Newspaper, or any Commercial Agencyin Philadelphia. Agents Wanted. Mention this paper.

Books Guaranteed as Represented or Money Refunded if Returned within 10 Days.

THIS CREAT BARCAIN.—Send sbeoo and the entire four hand-
some volumes, bound in cloth, will torwarded. Every month
ayment of
1f Half-Russia style isdesired,
If full Sheep style is

SYNDICATE PUBLISHING CO., 234 S. Eighth St., Philadelphia.
DIE S e e B teae maderats o GUENARD DRAIIGHTING o .T.!.’i.‘.‘ igiii“,:aa A

32 to 38 South 6th Street, BROOKLYN, N. Y. month. Positions secured. p for_cata-

logue.

Black Cor. Schaool, Pn!erson, N. J.
AND FOR SALE

X Ray Apparatus

E.V.BAILLARD,106 Liberty Street, N. Y

MACHINES. Corliss Enzhmﬂ. Brewers,
Machin THE

MAGIC ool R R S
and Bottl achinery. VILTER

ICE MraG. Co., 899 Ciinton Street, Milwaukee, Wis.

Wgerlmemal&Model Work

s & advice free. Gardam & Son, 96 John St.,N.Y.

T . M Y STENCIL WORRE 100" NASSAU 87 N.1:
$5?°° or not. %v?i!l]ld lodce;ms. t(‘)l cevu:‘r riost-
d we send plan an culars.

e H REANKLIN MFG, €0 Syracuse, N.Y.
DE AJF\E55.5,HEAD NOISES CURED,

ms help when all ol
8end to F, Hiseox (‘.. 858 B’way, N. Y., for Book and Proofs FHEE

We offer cash for simple ideas, patented

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTI¥IC
AMERICAN SUPPLEMENT @ap be bad ai this office for
10 cents. Also to be had of newsdeaiers ir. all parts of
the country.

i ne: UBSYI'I#LH'E
7 RYS )HEEL-SLAB&
R D ONGAHELA CITY, AU

asglasses helpeyes. NO PAlN Whhpeu heard.

Has an Automatic Platen Lift

An Automatic Switch for ribbon movement, feeding both ways

Automatic Lever Locks
Alignment that is positively permanent

Compared with the Hartford, no other machine is up-to-date
We solicit cash trade and can give such customers A GAIN OF
50% over what is offered by competing houses in our line
THE HARTFORD TYPEWRITER CO., 1 LAUREL ST., HARTFORD, CONN.

© 1896 SCIENTIFIC AMERICAN, INC.
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“Wovertisements.

ORDINARY RATES,

Inside Pawe, ench insertion --75 cents a line
Back Page. each insertion - -=--%1.00 a line

(3 For some classes of Advertisements, Special and
Higher ratcs are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set In agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter ress Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Cribune « Bicycle

Tested and ‘l'rue.

The Easiest Running Wheel in the World.
@ Send for Catalogue.
ERIE, PA.

THE BLACK MF6. CO.,

Typewriter
Patent

This company owns Letters
Patent No. 558,428, issued April
14, 1896, 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.
327 Broadway, New York.

MR. BOOKKEEPER,

do you know what the Comp-
& tometer is? 1t costs you nothing
to find out. 1t will help you out
E on that trial balance. Yt insures
i accuracy, is twice asrapid as the
best accountant and relieves all
nervous and mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.
8256 ILLINOIS S$T.. CHICAGO.

PRIESTMAN SAFETY 0||. ENGINE

A4 thoroughly successful commercial E:
gine using a Sa, } Oil.”—Franklin Instltute ¢
No Extra Insurance, No
Steam, No Gas. No Gasoline.
Reliable, Safe, Economical,
and Convenient. (Chosen by "R
Nlne Govemmems Used for §

nearl, g every p
PRIE TMAN & CO Incorpd
30 Bourse Bldg., PHILADEL l’HlA. PA.

R

. The
American g
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns l.etters-
Patent No 463,569, granted
tc Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephnne,
covering all forms of

Microphone Transmitters

or contact Telephones.

Barnes Foot-Power Lathes

FOR BICYCLE
REPAIR WORK

This cut shows our No. 5 Lathe—the best and cheapest lathe on the mar-
ket for the Bicycle repair shop. 8wing, 11 inches; 34 inches between cen-
ters, set-over tail stock, swivel tool carriage, permitting tool to be set at

any angle for taper turning and boring; v pede foot-p s ab.

the best ; stand-up treadle foot-power or countershaft if wanted.
SPECIAL OFFER.

arbor and set of Morse twist drills 1-16 inch b;
amounting 10 $120, for §.
board cars, Rockford.

money than you can buy an inferior machine.

& Full Descriptive Catalog
W.

F.

999 Ruby Street, ROCKFORD, ILL.

Free on AppUcati

The list price of this lathe is $100. W e will furnish the lathe w:th set of
slide rest tools, three lathe dogs, 6 inch chuck with two sets of aws, lathe

I\Nickel Silver

nch b
100 cash. Goods carefully ioxed and delivered on
This gives the best lathe made, with full equipment of tools, for less

& JOHN BARNES CO.

“STATIONARY

DAIMLER MOTORS

May now be ordered from
1 TO 25 HORSE POWER
Run by

GAS, GASOLINE OR KEROSENE.

Simple, Safe, Economical, Compact, Light Weight.
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.
Engineer or Pilot required.

DAIMLER MOTOR CO.,

“ sTEINWAY,” LONG ISI AND CITY, N. Y.

(P L L [ &

No Licensed

:

<~ HAVE YOU GOT OUR CAT-

ALOGUE L FOR 1896 OF
CAS AND CASOLINE STATIONARY ENGINES
CASOLINE TRACTION ENGINES
ComBINED ENGINES AND PumPs
GASOLINE PORTABLE ENGINES

USED ANY PLACE

BY ANY ONE
CHARTER GAS ENGINE CO.,

FOR ANY PURPOSE
AE[NTS WANTED . FINE TOOLS WEviRsyop,

Box 148, Sterling, IlI.
rose: C.H.BESLY & CO.

CATALOGUE
“ANDAGENCY. CHICAGO, ILL.US.A.—
Bicycies, Watches Gurs, Buggies H:

A 4 Pring Exns s

ATDEsS,

Scates of all v xrlotlu and 1000 othor articles
Listafree Cricago Scarx Co., Chicago 111,

Andrew H. Keffogy

409, 411, 413, 415 Pearl Street,
New York_. vt

Printer

Special Facilities for the production of all kinds of
Catalogue Work

Long Distance Telephone, 2601 Cortlandt

o < G S T S S A USRSy S e S S G- b SR SR SRR SRS S S S

PHOTOGRAPHIC
SIMPLICITY

Is embodied in the Pocket Kodak.
EASTMAN KODAK CO.
Booklet free at agencies R l est“, N. Y.

or by mail.

Watches —=

We are casing all sizes of movements in this
new metal. It takes a better finish and is more
enduring than sterling,

It supersedes the old nickel plate, and enables
one to have a perfect timepiece at small cost.

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,

the 10,000 mile wheel recorder,
are all shown in our new catalogues, which
will be sent to all.

The Waterbury Watch Co.
WATERBURY, CONN.
LIGHT

KUNNING? DENSMO RE

Everybody knows
how much easicr it is
to raise a weight on
an inclined plane
than to lift it verti-
cally. That’s where
the light stroke of o
the Densmore comes
in. Our free pam-

phlet tells the rest.

FROM THE U. S. A
GOVERNMENT.
DEPARTMENT OF THE INTERIOR,
Washington, Nov. 23, 1895,
Densmore Typewriter Company.

Gentlemen :—We have now in nse in the Bureaus of
this Department nearly eighty Densmore machines. We
bave no complaint from the users of them; hence we
conclude theyare giving entire satisfaction. Respect'y,

(8igned) HIRAM BUCKINGHAM, Custodian.

DENSMORE TYPEWRITER CO., 316 Broadway, N. Y.

Anms‘mus 8 « PIPE < THREADING

—AND—

CUTTING-OFF MACHINES

Both Hand and Power.

Sizes 1 to 6 inches,

Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Ihes
unirersaily ackmowledged to be
THE BEST. (@ Sendfor catalog,
THE ARMSTRONG MFG. CO.

Bridgeport, Conn.

. MlNl BY USE OF OUR ¢

ER BY ECONOMY or ruu. IN fﬂ‘ﬂﬁ;ﬁs
Illcll Wé LavE? wm‘:ﬁ‘fﬁﬁauﬂmﬁ
AGO. ILL.U.S.A.

S STEELTHE VERY

TOOLS, SAWS

Fo
WM JESSOP & SONS L2 91 JOHN ST. NLV\. YORK

PRINTING INKS

'I'he SCIENTIFIC AMERICAN .is printed with CHAS.
10 NSON & CO.8 INK, Tenth and Lombard

ENE
8ts., Philadelphia, and 47 Rose St.,'opp. Duane, New York

‘ Griffin Mill,”

[
Is the

© 1896 SCIENTIFIC AMERICAN, INC.

THE ACKNOWLEDGED

PERFECT
PULVERIZER

Of All Refractory Substances

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 mill, with perfect success in every instance.

It will work by either the wet or dry process, and deliver a uni-
formly sized finished product of from 30 to 350 Mesh, with equal facility.
Its capacity is 3 to 4 tons per hour on Phosphate Rock, 1 }4 to 2 tons per
hour on Portland Cement, Quartz Ores, etc.

Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to

Bradley Pulverizer CO-, No. 92 State Street, Boston.





