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THE DELAY IN THE PUBLICATION OF TEE PATENT
OFFICE GAZETTE AND OF COPIES OF PATENTS.

The Patent Office Gazelte, as published during re-
cent years, has fairly ranked as a model for the world.
In its printing, illustrating, perfect and complete index-
ing and general character it has excelled both in typo-
graphy and in clerical accuracy. When it isconsid-
ered that each week the claims of some 500 patents
had to be printed within its pages, with illustrations
of very many of them, it will be seen that the work of
doing this satisfactorily and up to date was no slight
one. It is questionable if the government received
better service from any of its contractors or employes
than from those concerned in the publication of the
Gazette. Incidental to its publication was the printing
of half a million ful copies of the patents of the week
and the photolithographic reproduction of the draw-
ings for them. The amount of the most difficult kind
of supervision and proof reading involved in all this
work was very great, and the expensive adequate
plant for doing the mechanical work had to be sup-
plemented by trained employes at high salaries. Re-
cently, as our readers know, a change has taken place
in the administration of the Patent Office, a new com-
missioner has been appointed, and for some reason the
work of printing has been given to some other printer.
Apparently this has been done without making proper
arrangements for satisfactorily doing the work on
time. Consequently, we find the production of the
Gazette, the production of the copies of patents and
drawings, all are delayed, and complaints about the
matter are pouring into the Patent Office from all
quarters. This is not creditable to the new adminis-
tration of the Patent Office, and we hope a remedy
will be applied quickly.

There is nothing to be said about the expediency of
changing the printer, but there is a great deal to be
said about the inexpediency of making the change
before sure and adequate facilities had been provided
for eflectively keeping up the work.

AMERICAN ARMOR PLATE.

It was shown at the Indian Head proving grounds,
July 11, that the United States apparently leads the
world in the manufacture of thestrongest armor plates.
There were two plates tested, which were to be at-

8 | tacked by three projectiles each. The first test, be-

sides determining whether the 250 tons of armor plate
should be accepted, also determined whether the
makers should receive $30 a ton in addition to the con-
tract price of $676 a ton. The first plate tested was
a 9inch nickel steel plate weighing 10 tons. The
plate was 634 feet wide by 9/ feet long, and was made
by the Carnegie-Frick Company. Three Holtzer pro-
jectiles weighing 250 pounds each were fired from an
8 inch rifle, the muzzle being 68 feet from the target.
The results of the three tests were as follows :

1. Velocity 1,400 feet per second, penetrated plate
2. Velocity
1,688 feet, penetrated plate and 8 feet of oak hacking;
was lost in earth behind, 3. Velocity 1,686 feet, pene-
trated plate and backing to a depth of 14}4 inches. No
cracks were perceptible in the plate, which met all the
requirements for acceptance without premium, as the
second shot.lest.the makers the premmm

The second plate was made by the Bethlehem Com-
pany, and was also made of nickel steel. It was 8}
feet high by 12 feet 1 inch in length, and was 17 inches
thick. The plate weighed 311§ tons. A 12 inch rifle
was used at a distance of 319 feet, and threw Carpenter
shells weighing 850 pounds. The result of the tests was
as follows: 1. Velocity 1,322 feet per second, penetrated
166 inches. 2. Velocity 1,495 feet, penetrated plate and
8 inches of backing. 3. Velocity 1,868 feet, plate pene-
trated as well as 86inches of backing, the embankment,
and disappeared beyond, either in the woods or the
river. The plate secured the acceptance of the con-
tract lot of 500 to 700 toms, but earned no premium.
The projectiles acted admirably, and were hardly in-
jured. Captain Ord Brown, of the English Ordnance,
was surprised to find no cracks in the large barbette
plate. Commodore S8ampson said : ‘' The tests to-day

| demonstrate that the United Btates makes the best

armor in the world, and makes it cheaper than other
nations are able to produce it. We pay for the addition
of nickel to the steel plate half a cent a pound, or
$11.20 a ton, while the French government pays $140
for the addition of nickel to the steel plates.”

- &—
= —

PROTECTIVE DEVICES OF STREET RAILBOADS,

The story of Reorge Stephenson and his famous
answer as to the effect which would be produced upon
a cow getting in front of a locomotive, aptly voiced an
objection to rapid transit which its promoters have
always met. The danger to people and animals, either
by running over or into them, and the frightening of
horses, have been repeatedly brought forward as ob-
jections to the use of improved systems of rapid
transit. Vested rights in' highways have been cited
over and over again in opposition to the’crossing of
the same by steam railroads. In England, famous for
its maintenance of pereonal rights, grade croesings are
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not admitted, and the integrity of the highway is re-
ligiously preserved.

In the United States premgriptive rights seem to have
taken less hold upon the people. All sorts of tres-
passes upon public property are permitted. The sub-
ject of improvement of roads and city streets has no
sooner been made an issue, macadamized roads no soon-
er begin to traverse country regions, than streets and
roads alike are surrendered to rapid transit companies.
All this is done, whether mistakenly or otherwise, with -
the virtual consent and in furtherance of the views -
and wishes of the majority. The minority seem to be
the sufferers. It isin vested and prescriptive rights
that the latter find their protection. With the loss of
such rights the battle of the minority is lost.

The immense power of the electric trolley system in
concentrating force at any desired point upon a line of
many miles in length has brought about new condi-
tions of city as well as country transit. A small motor
underneath a car is the only mechanism required to
develop a high mechanical horse power. An electric
street car may run on a down grade with little or no
absorption of energy, but it possesses the capability of
converting a very large amount of electrical into me-
chanical energy. On an emergency it can absorb and
utilize a surprisingly high horse power.

The consequence of this is shown in several ways.
Grades virtually insurmountable by steam roads are
climbed by the trolley car with almost undiminished
speed. In an instant the motive power can be raised

to its highest pitch, as the car passes from a level to -

a steep ascent. The other consequence appears in
the carrying of great loads at undiminished speed.
The crowding of passengers into the car increases its
tractive power. The motor takes the requisite energy
demanded by the increased strain without trouble.

The presence in crowded streets of abnormally
heavy cars, moving at full speed, has had the natural
consequences. A number of deaths and minor aceci-
dents have been chronicled. Within a few days sev-
eral deaths have occurred in Brooklyn by the trolley
cars. Asteam railroad is provided with the most
elaborate safety appliances. (Gates protect grade
crossings, the block system is used to prevent col-
lisions, yet accidents constantly occur. The trolley
cars, too heavy to admit of adequate control, run
without protection through crowded streets. It
would seem that invention should find in them a
field for humanitarian work. ‘

A car carrying perhaps eleven or twelve thousand
pounds of humanity is driven' at the regular runnirg
speed by the electric current. It can be almost in-
stantly started. The same form of energy can be ap-
plied to stopping it. Electric and electro-magnetic
brakes without number have been invented. It would
seem as if some way of stopping such a car for an
‘‘emergency stop,” within a few feet, might save
many lives. The motorman may have but a fraction
of a second in which to stop his car or to prevent it
from striking a human being. A proper electric brake
might enable him to work thus quickly. ZElectricity
has the potentiality of doing this. In the system of
series arrangement of cars, now little used, the motor
itself could act as an efficient brake, by converting the
mechanical energy of the moving car into the current
form of electrical energy, which again helped to drive
the other cars. This interesting feature is lost in the
parallel connections of the usual system. The revers-
ing of the present motor, however, is in the line of
work suggested, and the motor then appears as a
brake in itself. The subjective aspect of the case
would csall for some method of instantly doing this,
without the delay incident to the movement of heavy
switches.

Many appliances have been invented for preventing
people from getting under the wheels. A successful
guard or cowcatcher, which would be thoroughly oper-
ative and practical, which would not require too much
room, and which would save life with some approach to
certainty, seems to be a need. It might be so arranged
as to be thrown into use only when required. The
transit companies would certainly welcome any inven-
tion of this character which would be the thing needed.
It seems as if it yet was not invented, in spite of the
many patents taken out. If this is the correct view,
the inventor of the successful appliance should reap a
rich harvest. The fleld is still open. In the interests
of human hfe it is to be hoped that it will not be long so.

—_— - ——

It is satisfactory to learn that the gentlemen who
have urged the New York botanical garden project are
nearly now in a condition financially able to begin
actual preliminary work near the Bronx River. At
least the sum of $216,000 has been received. There are
several large subscriptions yet expected from wealthy
citizens, and when these are received it is probable the
general public will be asked to contribute. There will
be no pains or expense spared to make the garden
worthy of the State and of the nation. Kew Garden
is. the model which the far-seeing men who have un-
dertaken the .charge of this enterprise have in view,
and there is every reason to believe that their efforta
will be crowned with success.
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“The first

A Down-Easter writes home as follows:
day I went to the Exposition grounds I was landed on

" the wooden trestlework of the Illinois Central Rail-
way across the Midway Plaisance by one of the
‘World’s Fair express trains. This is the Sixtieth Street

station. I fell in with a ecrowd of five hundred or
more people that came on the same train, bent on the
same errand that I was, that of seeing the Exposition.
It is only about a block from this station to the
entrance to the grounds, but there are fakirs enough
along this block to satisfy half a million people. Their
wares and curious cries swept all unpleasant things
of life out of my mind and prepared me to be philo-
sophical and not to be astonished at anything I saw.

‘I passed through the gates and almost fell against,
a sedan chair carried by a couple of baggy-trousered
Turks. but they did not mind me, and shambled along,
swinging their chair between them., Whether to turn
to the right or the left or to go straight ahead was a
matter that I could hardly decide, for at the right
were the Horticulture and Children’s buildings, ahead
was the Woman’s building, while at the left was the
Bureau of Public Comfort and the California build-
ings. But the two Turks helped me out of my dilemma.
I followed them into what looked like a dark hole at
the left, but which proved to be a passageway under a
viaduet, and it leads into the Midway Plaisance. Up
this broad avenue as far as I could srce were thousands
of people, turrets, minarets, flage of Oriental and
other styles, while through the air floated the dulcet
strains of bagpipes and grand conglomerations of
all sorts of musical instruments, from heathen tom-
toms to civilized bass drums.

*I cannot begin to tell all that I saw, but when a
gnawing hunger finally asserted itself I realized that
it was two o'clock in the afternoon, and that I had
spent five hours of my first day and had not been in-
side of a building in the Exposition grounds. But I
bad seen sights never to be forgotten. Having
dropped the Turks and followed a wheeled -chair,
which the people here call ‘gospel chariots,’ because
most of the young men who push them are said to be
divinity students, 1 followed the chair to the gate-
way on the Street of Cairo, and, as I had never been
in Cairo, I followed the chair, paid ten cents, and went
in. As weentered and went around a coruer of the
Street in Cairo we came upon a group of eamels and
donkeys sitting in meek submission around a placard
containing the startling announcement : ‘Camel ride,
50 cents ; donkey ride, 25 cents.’

‘* Among the many people standing about was a man
and his wife, who evidently had a strong hankering to
enjoy the experience of camel riding. They made a
bargain with the driver of an animal that was resting
on a mattress, with hislong bony legs doubled up un-
der him. The two took their seats upon the creature
with a confident air. The driver jerked at the reins
and prodded the camel to induce him to rire. Witha
sepulchral groan, the poor thing began to obey by
putting the different sections of his legs in place, at
the same time tossing the passengers and nearly throw-
ing them off. Once on its feet, the camel strode off
with a swaying gait that would do credit to the sur-
face of the Atlantic Ocean just outside of Cape Cod.
‘Whoever undertook to ride on the back of a camel fur-
nished amusement for the whole street full of people.

**I was next cognizant of aroar and commotion down
the Plaisance whence I had come, and following up
the trail of the roar, I found it proceeded from Ha-
zenbeck’s animal show, where five live lions in a cage
were displayed immediately over the entrance to the
building. A trainer was in the cage, showing to the
public without cost the influence of mind over beast.
It was a temptation to look further into this subject,
so I deposited 75 cents in the ticket office, and found
myself with many others in an arena filled with cages
of most remarkable animalsin great variety, and many
birds. To me the most attractive animal was the little
elephant, Miss Lilly, who stands 36 inches high.

‘“The animal performances are very wonderful and
the entertainment given in this building shows what
remarkable results can be accomplished in train-
ing wild animals. Here are full grown lipns ap-
parently as tame and as docile as the little donkeys in
the Street of Cairo. They performed a variety of
tricks and the trainer was as familiar with them as
though they were the most harmless creatures. Were
it-not for an occasional roar, and a lion now and then
showing the audience his full set of teeth, there would
‘be nothing terrifying or startling about the exhibit,

Scientific Qmervican,

‘t After having spent 8o much of my day in Cairo,
Constantinople and the African jungle among the
lions, I thought it only patriotic to return to America
at least for a time ; so I strolled across the street into
the factory of the Libbey Glas®s Works. Here the
whole operation of glass making is presented to the
view. I saw vases, bottles and other things shaped in
imitation of cut glass. I then watched some men who
were cutting and polishing glass. But what interested
me most in this building was the spinning and weav-
ing of glass. A man would take a piece of glass, hold
it in a flame until intensely hot, draw a point out
through the flame, attach it to a revolving wheel
about six feet in diameter and wind upon the wheel a
continuous fine thread of glass. This glass thread
seemed to be almost as pliable as though it were made
of flax. Adjoining were two young women at a loom
weaving fabric of this thread. When completed this
glass cloth has a beautiful luster like satin and the
attendants assured me that it would stand a good deal
of hard usage before breaking. The Princess Eulalia,
80 I was told, is to have a dress made of glass that was
spun and woven in this factory. I could have spent
the day here with pleasure, but hunger began to gnaw
me.

“I had noticed a little sign over the entrance way
to a structure of primitive architecture which assured
the public that a farmer's dinner could be had
within. I bought a check at the door for fifty cents
and took a seat at a plain table, and the waitress
gladdened my weary heart when she placed before me
an abundant supply of baked beans, brown bread,
doughnuts, cheese and coffee, such as had formed part
of my diet twice a week for many years just beyond
the shadow of Faneuil Hall. Having thus refreshed
my inner man, I walked out toward the other end of
the Plaisance, where I was lured into a building by
what in the Chinese language is called music. I
looked over a variety of Chinese wares, had a guod
view of a paper dragon that had a length of about 125
feet, went up to the second story, where I was led into
the mysterious presence of the beings that inhabit the
Chinese Joss house.

"*“Next I watched the Chinese play for nearly twof

hours, and saw practically the same thing acted
over and over again. The scene was evidently a con-
flict between different claimants for the throne. One
claimant after another would come on to the stage,
sit on the throne, give a few imperious commands,
then retire around the corner, when the nextclaimant
would make his appearance. Three coy Chinese
maidens added a little variety to the scene. On two
or three occasions, and at frequent intervals, a most
diabolical-looking being with immense horns took
part in the play.

“Such was my first day. I had not seen a thing
directly connected with the Exposition, yet probably
in no day of my life shall I again see so many people
from all parts of the world and so many interesting
and instructive objects as I saw on this one day.

* But this was only my beginning at the great Fair.
To-morrow I will tell you a heap more.”

In the section of horology the genius and ability of
the French for original work and delicacy of execution
is finely shown. Several watches are exhibited which
have a face half an inch in diameter. One of these
watches, which is claimed to be the smallest one in the
world, is set in a rosebud studded with stones. A
clasp at the point of the bud keeps it closed, and when
pressed, springs open, revealing this miniature watch.
This watch is wound up by turning the entire watch.
A gold enamel ring has a similar watch set initina
nest of about one hundred small diamonds. We here
give an engraving showing the exact
size of this remarkable specimen of
fine mechanism. Several novelties in
watches for ordinary use are also ex-
hibited. One watch is so constructed
that every time the case is opened to
see what time it is, then closed again,
the spring is wound up. This watch
is a repeater, striking the hour and the
minutes. Another watch has two faces, one on each
side. One facc gives the second, the minute, and the
hour of the day, notes with a pointer how nearly the
watch is wound up, and has two small faces, so that
the time of different cities in the world can be shown.
Tuarning the watch over and opening the rear case,
there is found a perpetual calendar, which gives the
day of the week, the day of the month, the month of
the year, the phases of the moon, and it also contains
a thermometer. The watches in this one case are esti-
mazted to be valued at about $400,000.

Watches are shown in the Swiss department which
display equal cunning in this line of manufacture.
The ring illustrated herewith, showing a watch set in
the crown, is reproduced in actnal measurement, and
represents the full size of the ring. The watch itself is
set in a circle of twenty-four diamonds, and, like the
watches referred to in the French department, it is
wound up by turning the entire watch upon itssetting.
Other miniature watches are shown in this exhibit,

St Am My

which are mounted as bubterflies, beetles, and ducks.

© 1893 SCIENTIFIC AMERICAN, INC

51

There is also a daisy made of gold and enamel, the cen-
ter being one of these miniature watches. '

The fine exhibit of the Oil Well Supply Company, of
Pittsburg, is situated back of the Machinery Hall
Annex. A huge derrick and all the machinery neces-
sary for drilling a 3,000 foot well are in place.

The illuminated fountains are now in running order.
The central jet rises 95 feet, the largest nozzle is 134§
inches in diameter. The current for the lamps is 90
amperes,

The total number of paid admissions to the Colum-
bian Exposition from May first to July fifteenth is
5,158,528.

In the Swedish section of the Fine Arte building
there is a wood carving, No. 188, entitled ‘‘ Columbus’
Arrival in America.” Itis by A. E. Norman, a Swede
by birth, who had learned the trade of carpenter, but
received no special instruction in wood carving. The
specimen of his artistic skill in exhibition is highly
creditable. It was cut from a solid block of Turkish
boxwood a foot square and eight inchesthick. The
central figure is of course Columbus, and he is shown
just as he is in the act of stepping ashore from the
Santa Maria's cutter, one foot being on the gunwale
and the other on the soil of the New World. He holds
aloft the standard of Castile and Aragon and a drawn
sword. The accessories are all appropriate and are
very skillfully treated. Above and around the discov-
erer is the typical vegetation of the West Indies. In
the remote distance the Santa Maria rides at anchor.
Near by a native chief and a maiden regard the pale
stranger withawe and wonder. The execution is care-
ful throughout.

The custodian of the Presbyterian exhibit sits daily
on the unopened cases in the Liberal Arts department
like Marius amid the ruins of Carthage, and there he
will sit until the Exposition closes. The Presbyterians
will not allow a nail to be drawn from the cover of
one of the boxes while the Fair is open Sundays, and
the Exposition authorities refuse to allow the cases to
be removed until the Fair closes for good and all. The
public do not miss much.

The exhibit of the Century Company in the north
gallery of the Manufactures building is very complete.
The various processes of wood engraving, electro-
typing, and photo-engraving are exhibited in detail.
For example, a sheet of copy is shown, then the type
locked up in a form, followed by the proofs with the
reader’s marks upon them, then the electrotype and
finally the printed page. ‘‘How a dictionary is made”
is also shown, the. great ‘‘Century Dictionary,” of
course, being chosen. The original drawings from
which many of the cuts were produced, one of the
wood engraver Cole’s exquisite blocks, the engraving
being done directly from one of the paintings by an
old master in Florence, are also on exhibition. Parts
of the original manusecript of ¢ Little Lord Fauntle-
roy,” ‘ Abraham Lincoln,” ete., are shown, as well as
some of George Kennans Century articles which
have been rendered illegible by the Russian police
authorities. Many valuable autograph letters are on
exhibition. The booth is built in excellent taste, is
beautifully decorated, and the whole exhibit ig very
creditable to the great magazine.

On July 7 the Spanish caravels, being the repss-
duced fleet with which Columbus sailed on his voyage
of discovery, reached Chicago from New York and Ca-
diz, and anchored in the open roadstead, immediately
in front of the Palace of Manufactures and Liberal
Arts, at the World’s Columbian Exposition. These
vessels were illustrated in the BCIENTIFIC AMERICAN
of April 2. It was a beautiful day on which they
reached Chicago. The fleet left Milwaukee the pre-
vious day and wasjoined early Friday morning, many
miles north of Chicago, by the United States war ves-
sel Michigan and the revenue cutter Andrew Johnson.
As they approached Chicago many other vessels joined
in the'escort,'and a grand procession;was formed which
proceeded slowly up to the Exposition grounds, where
joyous salutes of cannon were fired. The rich-toned
chimes in the German building pealed forth their
notes of welcome, while thousands of people who lined
the shores joined in with cheers and waving of hand-
kerchiefs.

Lieutenant Commander Berry, of the Michigan,
then came ashore, followed by Captain Victor Concas,
who commanded the caravels and brought them
through their long journey of 147 days from Cadiz to
Chicago.

The reception of the guests was as appropriate in
its way as was that of Columbus himself when he first
stepped on land in the New World. The guests
were escorted to a temporary platform adjoining the
Administration building, where they were greeted by
prominent United States officials and representatives
of almost every nation in the world.

Addresses were made by President Palmer of the
Exposition, Senator Sherman, Captain Concas, Secre-
tary Herbert, Mayor Harrison and Frederick Douglass.
Spanish airs and other music were interspersed, and
rousing cheers were given for the little King of Spain,
Alfonso XIIL, and his mother, the Queen Regent,
(Continued on page 64.)
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THE COLD STORAGE PALACE AT THE COLUMBIAN
FAIR ARD IT8 DESTRUCTION BY FIRE.

EBarly in the work of planning the Columbian Expo-
sition, arrangements were made for a cold storage
plant that should not alone be a model of its kind, but
also serve the Exposition in the same capacity that sim-
ilar plants serve all the cities of any importance. Manu-
facturers of ice-making machinery were called into con-
sultation, and a contract for the erection of such a
plant was made with the Hercules Iron Works,Chicago.
Space was assigned for this plant-immediately south

A tower rising to a height of 226 feet, somewhat sim-
ilar in architecture to the tower on Madison Square
Garden in New York City, was built, through which
rose the smokestack.

The general architectural effect of the building was
very pleasing and striking. The upper engraving on
our front page illustrates the appearance of the strue-
ture. The building was constructed of staff.

The central part of the building was occupied by the
ice-making machinery. The engine room proper was
80 feet square and two stories in height. Two Hercules

in full view of visitors.  The can and plate systems
for making ice were both used. The ice was re-
moved from this room to the ice storage houseimmedi-
ately in the rear, which occupied a space of 100 X 40
feet, and was two stories high. One hundred or more
tons of ice were manufactured each day, and a supply
of a thousand tons or more was kept constantly on
hand in the storage house, as the entire supply of ice
for the Exposition grounds was furnished from this
plant.

At the north end, or right hand, of the building as

THE WORLD'S COLUMBIAN EXPOSITION—DESTRUCTION BY FIRE OF THE COLD STORAGE PALACE, JULY 10, 1893.

of the Sixty-fourth Street entrance to the Exposition
geraunds, and the Hercules Company at once began
work on the imposing structure shown in the accom-
panying illustration. The building covered a space of
2356 X 130 feet in size and was built five stories high.
There was no need for windows in the building, be-
cause of the manner in which the space inside was util-
ized, except on the fifth or top floor, which was fitted
up as a skatingrink. At each corner an imposing
tower was built, rising to & height of 115 feef above the

ground.

ice-making machines of 120 tons each and another of
60 tons capacity occupied this room, together with dy-
namos which provided current for lighting the build-
ing. There were also air pumps for operating the
hoists in the cold storage house and other necessary
machinery. Just back of this room was the boiler
room, with batteries of boilers aggregating 700 horse
power and apparatus to provide the condensed water
for manufacturing the ice.

In the south or left end of the building were
the ice tanks, and the work carried on here was
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illustrated were the cold storage and freezing rooms,
affording over six hundred thousand cubic feet of -cold
storage and freezing space, divided into rooms of vari-
ous sizes for restaurant keepers, exhibitors, and others
in the Exposition grounds.

The Hercules Company concluded, at an early period,
to add the novelty of a skating rink, with real ice.
Such a rink was established, affording a skating sur-
face of 208 feet long and 64 feet wide. Our central
illustration on the front page shows the appearance of
this remarkable apartment. Our special artist in



JuLy 22, 1893.]

Seientific Qumericaw.

53

Chicago, who witnessed the terrible occurrence, sends
the sketch we herewith present. The manner in
which the fioorwas arranged to provide for the neces-
sary iceis shown in the accompanying cut, in which
the manner of arranging the brine pipes is given. Four
thicknesses of specially prepared paper were laid over
the entire floor. Upon tbis a false floor wasconstructed
making every allowance and affording every facility
for proper ventilation. On this false floor more insu-
lating paper was laid, covered by a tank made of lead.
One inch pipes for conveying the brine were laid
lengthwise of the room, four inches from center to cen-
ter, connected to a larger main supply pipe fourinches
in diameter, at one side of the tank. By a stopcock
connection the volume of brine was regulated. The
brine from the main header, passing through these
pipes, discharged into the trough at the opposite side.
From this trough the brine was conveyed to the brine
tank, and after proper cooling was again used.

The brine was turned into these pipes on July 3,
and half the floor was satisfactorily frozen on July 10.
The depth of ice designed to be obtained was six inches,
and the surface of this was to be kept hard and smooth
by flusbing it when needed with water, which would
freeze and give a new surface.

About 1:30 P. M., July 10, our Chicago correspond-
ent went to the cold storage plant, and while in the
office on the third floor, the alarm was given that the
building was on fire. Every body in the office ran for
their lives and successfully escaped.

It appears that flames had been discovered issuing
from the extreme upper part of the tower, caused, as it
now appears, from defective protection of the iron
chimney which passed up through the tower. The
firemen were quickly on hand, and a company of
them twenty strong at once ascended the tower to the
balcony just above the columns, as shown in our
engraving, and here they were engaged with ropes in
drawing up the hose pipes, to extinguish the flames
above them, when. all of a sudden, to the horror of
the spectators, the flames fiercely burst out from the
lower part of the tower, far below where the firemen
were at work, The retreat of the hosemen was thus

o« AIMY

FLOOR AND BRINE PIPING ARRANGEMENT,

instantly cut off. Some of them tried to slide down
the rope, which burned before they could do so; the
others jumped and were mangled by the fall of a hun-
dred feet to the main roof below. In all some twenty
firemen lost their lives. It seemed scarcely two min-
utes after the flames broke out below before the whole
tower was a mass of flames and then fell down upon
the roof of the main building, which burned and
roared as if it were a mass of shavings.

The engineer in charge of the boilers had the cour-
age and forethought fo draw the fires and liberate the
steam before fleeing. By this delay he barely escaped
with his life; but he probably saved the lives of many
people, and prevented the destruction of much more
property. The heat from the fire was intense, blister-
ing buildings as far away as the Transportation build-
ing.

The monetary loss is estimated at about $200,000,
with probably not over $10,000 insurance. 1t is believed
that the number of lives lost will be fifteen, if not
twenty.

il il

TEST OF BEARING POWER OF PILES.

Before beginning the masonry for the Chicago Pub-
lic Library building, which was to rest on pile founda-
tions driven in clay, it was decided to submit a number
of piles to a careful test to determine whether the as-
sumed load of 38 tons per pile was safe. The test was
made by the contractors for the foundation work
under the supervision of Mr. Nicholas E. Weydert,
Superintendent of Buildings, Chicago, I1l. A platform
7 feet X 7 feet, consisting of 12 X 12 inches yellow pine
timbers resting on steel I-beams 15 inches deep, was
placed on four piles, and on this platform pig iron
was piled to a height of 38 feet. This arrangement is
clearly shown in the accompanying illustration. The
following is an abstract of Mr. Weydert’s report on
the test, which was published, with the accompanying
cut, in Engineering News:

* The test. was commenced in the morning, January 6,
a week after the piles to be tested had beendriven.

The surveyors marked points on top of the piles and
took levels on them after the pig iron had been piled
to a beight of 4 feet, and the load was about 45200
Ib. This piling up of the pig iron continued irregu-
larly, owing to the severe weather, until January 10,
when it had attained a height of 21 feet and a weigbt
of 224,500 lb. Levels were taken, but no settlement
wasdiscoverable. January 17, at 2 P. M., all the pig
iron had been piled on; it had then reached the height
of 38 feet, and theload on the four piles was about 404.-
800 1b., or about 507 tons per pile. January 18, levels
were taken and no settlement was discovered. These
levels were repeated January 20, after the above load
had rernained for three days; also January 28, after
the load had remained for eleven days, in both cases
no settlement being observable. Further tests not
being deemed necessary, and the test hindering the
progress of the work, orders were given January 29 to
proceed with the removal of the pigiron. The four
piles, therefore, sustained a load of a little over 50
net tons each for practically a ‘fortnight, without giv-
ing any indication of settlement.

The piles were driven by a steam hammer of the
Nasmyth type, made by the Vulcan Iron Works;
weight 4,500 pounds ; fall 42 inches, making 54 blows
per minute. The last 20 feet were driven with a fol-
lower of oak. It was found that it required 48 to 64
blows to drive the last foot with the follower, and as
the ratio of blows without follower to blows with fol-
lower is as one to two, it may be estimated that it
would have required from 24 to 32 blows of the above
hammer to drive the last foot directly, without fol-
lower. In the same soil it required about 16 blows of
a drop hammer weighing 3,000 pounds and falling 30
feet to drive the last foot, with a follower, as. above,
and 32 to 36 blows of the same drop hammer falling 15
feet with a follower.

The piles were driven 2¢ feet between centers, near-
ly, three in a row along the trench. This is deemed to
be as close as they can be driven with ease. They
were about 54 feet long and were driven about "5214
feet. They had an average diameter of 13 inches, eir-
cumference of 41 inches, and an area at tip of 80 square
inches. If a pilesimilar to the test piles is left
for 24 hours, it is found that it requires 300 to
600 blows of the above described hammer to
drive it the last foot, or a repetition of 300 to
600 blows of 189,000 inch pounds each. The
heads of the piles, after being sawed off, were
27 feet below the street grade, and the tips
about 80 feet below the same. They were
drivenabout 27 feet in soft, plastic clay, 23 feet
in tough, compact clay, and 2 feet in hard pan.
The bearing power of this hard pan may be
estimated by Rankine’s formulas at 170 pounds
per square inch, and by empirical results at
250 pounds per square inch; in this case it
may be a fair assumption that it would carry
200 pounds per square inch. The extreme
average frictional resistance per square inch of
sides of piles like those described, as deduced
from experiments macde under analogous condi-
tions, may be placed at 15 pounds per square inch.

The average area of the tip of tbe above piles is 80
square inches. Therefore, their extreme point resist-
ance will be 16,000 Ib. The average surface of their
sides is about 25,000 square inches, so that their total
extreme frictional resistance will amount to 375,000 1b,
As the point resistance in comparison to the latter is
but small, it may be neglected, and the ultimate bear-
ing capacity of a pile similar to the test piles may be
estimated at 375,000 1b., or about 180 tons. But in-
asmuch as the ultimate crushing strength of wet Nor-
way pine may not be over 1,600 lb. per square inch, or
using a factor of safety of 8, 533 Ib. per square inch,
and whereas the minimum area of piles specitied tobe
not less than 8 inches at the tip and 16 inches at the
butt is about 113 square inches, each pile should not
carry more than 60,000 1b., or 30 tons. This provides
a factor of safety of 3 for the crushing resistance of
the timber, and a factor of safety of 6 for the fric-
tional cesistance of the soil. If the timber be loaded
to one-half of its ultimate strength, a” load of 90,000
1b., or 45 net tons. may be assigned to one pile. But in
the Library building, the conservative load of 30 tons
per pile was adopted, which gives assurance that this
building will not be likely to suffer from any want of
strength in its foundations.

PRPEPN

"Milk Adulteration.

At the Paisley Sheriff Court an interesting point has
been raised and decided. Some time ago a woman who
retailed milk was prosecuted under the Food and
Drugs act and was fined for adulteration. Thefarmer
who sold her the adulterated milk raised an action
against her for the price of it, but she refused to pay,
alleging that she was entitled to set against the ac-
count the amount of the fine and expenses connected
with the prosecution. Evidence was given to show
that repeated complaint had, previously to the prose-
cution, been made to the farmer without effect, and
that the milk, for the sale of whiech the woman was
convicted, was g8old exactly as ithad been received,
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The sheriff held that the conviction under the Food
and Drugs act was right, as the milk had undoubtedly
been much adulterated with water. He further held
that the woman, baving sold the milk as she received
it, was entitled to recover from the farmer the fine and
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METHOD OF TESTING FOUNDATION PILES OF PUBLIC
LIBRARY BUILDING, CHICAGO.

expenses of both actions, amounting to the sum sued
for in the present action, and he gave judgment accord-
ingly.

AN IMPROVED WIRE MAT,

This is a mat which is comparatively inexpensive to
manufacture, and is very durable, while most effi-
ciently serving the purpose for which such articles are
designed. It has been patented by Mr. Joshua
Horrocks, of No. 45 Cliff Street, New York City. The
wire netting of this mat is braced in all directions, the
wire meshes being crossed by continuous metal strips
whose edges extend beyond opposite sides of the
meshes, thereby forming a rigid structure well adapted
to resist wear. 'The metal strips crossing the meshes
are of a serpentine or zigzag construction, and their
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HORROCKS’ WIRE MAT.

edges face upward and downward, thus presenting
surfaces which act most efficiently in removing dirt
and foreign matters from the boots and shoes of those
using the mat. This mat body structure is well
adapted for various other uses, such as gratings, fenc-
ings, panels, etc.

i —

ONE HUNDRED YEARS OLD, STILL IN PRACTICE.—
Dr. DeBossy, of Havre, has passed his hundredth
year. He is still in active practice, and at a dinner
given in honor of his hundredth birthday, he made a
speechin which he stated that his father had lived a
hundred and seven and he intended to do the same.—
Med. Compend.
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WORLD'S FAIR NOTES,
(Continued from page 51.)
also for Spain, the Spanish navy and the Spanish
people.

The French exhibit in the Manufactures and Liberal
Arts building occupies one of the most desirable spaces
in the building, as it is situated near the center by
the clock tower and extends from Columbia avenue
through to the east side of the building. The exhibit
of manufactures is on the ground floor and that of lib-
eral arts in the gallery, with private stairwaysin the
department leading to the gallery floor. This exhibit
was organized and arranged under the immediate su-
pervision of the French government, and exhibits of
certain classes are arranged in groups. The largest

and most noticeable of these exhibits come under thel

following heads: Furniture and interior decoration.—
This includes a large variety of interior furnishings,
especially the gracefully designed and richly orna-
mented pieces of furniture for which French manufac-
turers are so famous ; also a very large display of ta-
pestries and other wall hangings. Several rooms are
reproduced in all their furnishings, perhaps the most
richly farnished being that of a drawing room. Cera-
mzics and mosaics.—There are five exhibits of manufac-
turers of Limoges ware, which are extensive and which
cover full sets of dishes as well as a few representative
dishes of sets. Each display is artistically arranged,
and although a comparatively small amount of space
is occupied, in each exhibit there is shown perhaps
$25,000 worth of this famous ware. The exhibit of art-
istic glassware is considerably smaller than that of
china, but much ornamental work in porcelain and
glass is shown, and also of Sevres ware. One large
room, richly decorated, is filled with beautiful speci-
mens of this ware. Many small vases and half a dozen
or more richly decorated and artistically shaped vases
of large size are shown in this room. A7t metal work.—
The display of bronzes is one of the largest and finest
in this department. Many of these bronzes are groups
and statuettes, while others are electroliers of equal
artistic merit. Many of these electroliers are designed
for lamps of small candle power and are a revelation
in artistic skill and taste in designing illuminating
fixtures. In this department as in all others dupli-
cates are sold of all pieces, and as the card of each pur-
chaser is attached to the article purchased, the taste
of the public can be readily gauged. Many popular
figures have from fifteen to twenty-five or more cards
attached to them, and these usually are by no means
the ones of: most artistic merits. . By far the richeit
bronze exhibited is the Doré vase, a piece of much
size and so artistically and elaborately ornamented as
to require the closest study to appreciate the work
that has been done on it. Besides the regular bronzes
there are several exhibits of cheaper forms of bronzes
as well as of imitation bronzes of plaster or other ma-
terials bronzed over.

Threads and Fabrics.—This is a department in
which French manufacturers are so well known to ex-
cel in many lines of goods, and the rooms in which
these exhibits are shown are usually crowded with
women, especially in the sections devoted to clothing,
costumes and accessories of the toilet. These exhibits
include fabries of all kinds, more especially those made
of silk, and they are fabrics more in the line of per-
sonal decoration rather than other uses. Many large
cases are filled with gowns, displaying the latest Paris
fashions. Hats, bonnets, and kid gloves are also
shown. The display of laces is very complete and in-
cludes many beautiful and costly specimens of work.

Jewelry and Ornaments.—This department includes
a line of work in which the French so excel that it
vies with the costumes section in popularity. Several
exhibits of imitation jewelry are at all times sur-
rounded by groups of visitors who have better use of
superlative adjectives than judgment of precious
stones, for adjoining the cases in which these imita-
tions are shown, and which represent only a few thou-
sands of dollars in value, is an exhibit of genuine stones
that is estimated to represent about $2,000,000 worth
of goods. In the center of this case is shown a neck-
lace and pair of earrings valued at $106,000. The neck-
lace is made up of eleven diamondsof as many different
colors, each diamond joined to the necklace proper by
a diamond setting. Just above this necklace is a pin
composed of six blue diamonds on a background of
yellow diamonds, which is valued at $160,000. The
largest stone in this pin weighs forty-one carats and in
itself is valued at $100,000. Just at the left of this is
another pin composed of five whitestones which has a
price of $140.000. The largest stone, weighing forty-
three carats, is valued at $53,000. There is also shown
in this case a prayer book printed in the fifteenth cen-
tury, and before Columbus discovered America, in a
binding of gold and silver enamel inlaid with rubies.
At the right in the case is a tiara of diamonds from the
crown jewels that was worn by the Empress Eageuie.

Printing.—Printers and everybbﬁy interested in the
printer’s art will find the department in which this
art is exemplified from a mechanical standpoint very
complete. This department is located in the Palace of
Mechanic Arts. Two very old printing pressee ave
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} shown in this department, one of which was made in

Boston in 1742. The other old press is of similar type,
and is almost identical with the old Benjamin
Franklin press shown in the Smithsonian Institution,
at Washington. This press uses an iron impression
screw instead of a lever, such as is used on some old
presses. This latter press is believed to be 150 years
old. It wasin use at the time of the Revolution, and
was also used during the late Rebellion for printing
Confederate money. General Lee's farewell address
to his army was printed on this press. Outside of
these two ancient models, the other presses exhibited
illustrate every variety of press that is in success-
ful operation to-day. These include presses for
every purpose and of various speeds, from the small
press for printing cards or circulars to the monster
quadruple inserting perfecting presses that print
newspapers of eight, ten, twelve or more pages at
the rate of about 40,000 an hour. Many of these
presses are shown in operation. One large litho-
graphic press that prints pictures in colors of the
Exposition buildings and grounds is the center of much
interest. The Chieago evening papers print editions
each afternoon in this department. In the stereotyp-
ing department no new processes for stereotyping are
shown, but complete outfits of different type and man-
ufacture of the generally used process are exhibited.
Type-setting machines of four different styles are also
shown in this department in operation. These in-
clude both the machines that set ordinary type as
well as those that cast the entire line from matrices.
The Datly Columbian, the official organ of the Expo-
gition, is printed in this department, and the composi-
tion is done on one of these type-setting machines.
Printing several colors at the same time is also illus-
trated by several exhibits of presses for this pur-
pose.

The art of making type is illustrated in a historical
manner that makes it one of the most complete ex-
hibits in this building, as the process of type making
is fully shown by exhibiting machines illustrating the
development of this art. This interesting exhibit

begins with the old hand moulds, such as were used:

one hundred years ago, each letter or type being cast
in a slow and uncertain manner. The next step in
advancement is in the rotary type-casting machine
invented in 1840, and which was operated by hand.
Thirty yearslater steam power was applied for this pur-
pose, making a machine which would seem remarkable
even in these days, were it not for the type-perfecting
machiné of 1893, which is shown alongside the ma-
chine of 1870. This latest invention casts type at the
rate of 160 to 180 a minute, each type being perfect
in every respect and ready for use, It isa machine
of marvelousingenuity. Wooden type, presses, book
binders’ machinery, thread and wire stitching ma-
chines, cutters, perforating machines, and all other
devices used in printing establishments are likewise
shown.

Two of the Britishroyal commissioners,James Dredge
and Walter T. Harris, who have just returned to Eng-
land, sent a letter to President Higinbotham, of the
Exposition Company, in which they express them-
selves, regarding the Fair, in a manner that reflects
the sentiments of every visifor. In this letter they
say: ‘“We wish once more to express to you our ad-
miration and amazement at the marvelous Exposition
which the unparalleled energy of your citizens has
reared in Jackson Park. To say that it surpasses in
size, beauty, and grandeur any previous international
exposition is merely t¢ repeat a threadbare platitude.
Your World’s Fair does this, but its mission in the
work of progress and civilization constitutes its real
splendor and its chief value. That it thus gloriously
closes the commercial history of the nineteenth cen-
tury, and thus ushers in the unknown progress of the
twentieth, must bring to the city of Chicago and to
those great men who have sacrificed {hemselves to at-
tain this unlooked-for success, a positiou among the
cities of the world that no amount of commercial
prosperity and rapid growth could secure. This is
the truth it will be our privilege to spread on our re-
turn to Europe, and we hope and believe that our tes-
timony may help somewhat to spread the fame of the
Exposition abroad and stimulate the interest of foreign
visitors.”

A new feature of the Fair is an exhibition of the
method of saving lives as practiced by the life saving
crews. The life saving station has been very popular
with visitors, but large crowds now gather when an
exhibition is to take place. A mock wreck has been
provided; on this four or five sailors will lodge and act
as perishing mariners, several times daily. To them
the crew on the land shoot the ropes with which the
hawser, breeches buoys, and tackle are to be drawn to
the wreck and made fast. The crew has already had
one real call, and they responded promptly.

-_—-m.——-w 4O ————

SCIENTISTS are now telling us that the dangerous
microbe is lurking in the greenback. Those in arrears
for subscription, says a contemporary, can send the
amount, as he has facilities to disinfect smallamounts,
and is willing to take the risk,
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A New Comet,

The new naked eye comet was discovered, in con-
stellation Lynx, at Salt Lake City, July 8, at 10 o’clock
by Alfred Rordame. The position of the comet July
10 was about right ascension 8 h. 30 m., declination
north 47 degrees. Prof. Swift, of Rochester, who is
well known as a comet finder, says the new visitant'is
a rapid traveler and its motion is west with a daily
rate of about three degrees. Prof. Swift says, July 9:
‘“ The comet was large and bright with strong central
condensatidn, though no star-like nucleus could be
discerned with my four and one-half inch comet seeker.
Its tail was straight, exactly opposite the sun, but in
consequence of the sky illumination by electric lights,
appeared not to exceed three degrees in length.” The
next night {(July 10) he continues: “ The tail had con-
siderably broadened, and 1 fancied had shortened in
the interval. As the edges were several times brighter
than its inner portion, I concluded it to be a hollow
cylinder, as all comets’ tails probably are. At 9 h. 50
m. it passed over a pretty bright star, but contrary to
a former experience the star was entirely obliterated,
showing the comet to be rather a dense one.”

As far as can be determined, the comet is a new one
and will probably go down into astronomical history
under the name of Rordame’s comet. According to
the orbit determined at the Dudley Observatory, the
Rordame comet is receding from the earth at a very
rapid rate. It is not likely, Prof. Boss says, to be of
much popular interest, though it will be dimly visible
for a week yet. It is now about forty millions of miles
from the earth and reaches perihelion on July 223.

—_— e
AN IMPROVED CARPENTER’S SQUARE.

This square, which has been patented by Mr. Frank
D. Dunnington, of Buckhannon, West Va., may, in
general respects, be of the ordinary construction ; but
it has an attached marker connected by a line or tape
with the square, so that the marker may be drawn
along the edge of the blade in marking work, the tape
and marker, when not in use, being drawn within the

DUNNINGTON'S CARPENTER'S SQUARE.

bhandle by a retracting device. The latter preferably
consists of a spring-actuated drum journaled in a cav-
ity of the handle, a detent and spring pawl, with pro-
jecting knob to be engaged by the thumb or finger,
affording means to stop the recoil of the spring when
the marker is being used. A light casing is provided
for the marker, which consists of a pivoted blade
whose point may project beyond either side of the case
to mark the work, the other end of the blade forming
a handle, shaped to be normally spring-held within the
case. An independent additional blade may be ar-
ranged as shown, if desired, for convenient movement
into and out of the square. This attachment in no
way interferes with the ordinary use of the square, as
the line and marker, when not in use, are drawn into
the mortise or recess of the square handle, with only
the handle of the marker blade projecting, so that it
can be conveniently grasped.
_— B
Steam and Electric Railroads.

A writerin the New York Sun notes the fact that
notwithstanding all the assistance given to corpora-
tions by legislatures, cities, counties, and private indi-
viduals, railroad construction in this country was very
slow at first. In 1830 there were but 23 miles in opera-
tion; in 1832, 229 miles; in 1835, 1,098; in 1840, 2,818; in
1845, 4,633; and in 1848, 5997. In no single year was
the increase in mileage, which now averages 5,000 miles
a year, as high as 1,000. But from 1849 to the begin-
ning of the civil war, in 1861, the extension was rapid,
the total mileage in 1861 reaching 31,000. Then con-
struction lardguished until 1870, when 7,000 miles were
added, and“how the total length is 215,000 miles. On
the other hand, the electric railroads have increased
with marvelous rapidity throughout every section of
the country. At the beginning of 1890, when electric
railroad building first began to be popular, there were
200 companies in operation, covering 1,641 miles of
track and using 2,346 cars. To-day, so great has been
the multiplication of lines that there are more than
7,000 miles of electric street railroads. Three years
ago, the mileage of horse roads was 5.713, of electric
roads 1,641, of steam roads 554, and of cable roads 527.

Now the electric roads lead all others,
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Landscaping ‘IFreated as a Fine Art,
BY ENUT FORSEEEG.
I.—LOCATION.

In this branch of human research, as in all kinds of
fine art, nature is our best teacher, but even nature
can be improved. Thefast surface of the earth is nat-
urally divided into flatlands and highlands, and no-
body will pretend that the former, being entirely too
monotonous, can be considered as picturesque and
worthy the imitation: while, on the contrary, the lat-
ter, with their high mountains and bold precipices,
their high growths and underbrush, their water-
sheds and cataracts, and their softer valleys and roll-
ing grounds, constitute Nature’s beauty, inclosing fine
sceneries, and inviting perspectives into far-away-
drawn vistas.

Landscaping from the highest point of view, there-
fore, should be confined to copying, in miniature, the
whims of extravagant and capricious Nature.

In selecting a location for their country homes, peo-
pleought to look out for as much undulated ground
as possible, with agsextensive and many vistas as natu-
ral conditions may give opportunity for, and obtain
the highest possible altitude for their proposed loca-
tions, whence could be contemplated not alone their
own grounds, but also the neighboring country. The
vicinity of New York abounds in such sites, and I
therefore select such a one for my first sketch, as be-
ing most desirablo, intending. hereafter to treat upon
less and less beautiful situations, finally to show that
even the least favored of natural scenery can be made
picturesque and inviting for homes, even if situated
below the level ofthe highways.

A stiff or clayey soil is to be preferred to a sandy
one, and the stonier the better, as will be demonstrated
below.

In following my profession hereabout I found a

knoll of about flve acres, which I can landscape in such {.

a way as to give the impression of containing at least
16 acres ; it is oblong, with a straight slope of 68 feet
toward southeast, 20 feet toward northwest, 35 feet
toward northeast and 32 feet toward southwest, with-
out any visible undulation in either descent. On
the ridge the soilis a sandy clay, filled with cobble-
stones. The lower ground is stiff clay, and there is a
small swamp which I would make a pond.

The architect’s plan of the mansion should be a sym-
metrical building in Italian renaissance, surrounded by
an open piazza, inclosed by a wire netting in summer
‘and by glassin winter, when serving for palmhouses and

“griéenhouses, asdlocated upon a terrace fringed with an
Italizn trelliswork and having a kiosk in each corner.
The house to lie on a hillock 5 feet above the level of ter-
race, which is laid out in a symmetrical flower garden,
from which stairs shall descend 15 feet into the park
proper. This much as to the architectural dispositions
of the high ground.

Inthe north corner stables may be located and in
west corner the gardener’s lodge, with some green-
houses, and the kitchen garden outside the porth-
western boundary.

To accommodate the owner and save expense, the
topographical survey can be dispensed with, and the
roads and walks located by laying a half-inch thick
rope some 800 to 600 feet long (the rope to be wetted
and stretched before) between the existing clusters of
old trees, on easy curves, always allowing the owner
to decide their direction until he be satisfied.

The rcason why, in naturally undulated ground, the
roads must be laid out on curves is that in picturesque
nature, rocks, mounds, lakes or streams prevent their
being stretched out in straight lines, and, as Nature’s
own plan should be followed, it will be necessary to
construct obstacles for each curve, if they do not exist
before, otherwise the curves will seem nonsensical,
without motive, with the result that people will cut
their own pathways ‘‘acrosslots;” and such shorter
pathways only show that the landscaper did not un-
derstand his business, for the ground ought to be so
shaped that its roads and walks themselves be the
shortest possible communications between the given
points to be reached by either riding or walking.
Roads and walks do not belong to Nature’s scenery,
but are necessary for men’s use and are really not
beautiful objects. They should, therefore, be excluded
from view as much as possible; at least, two roads
should never be visible at once.

II.—ROAD BUILDING.

The roads are proposed to be 16 feet wide, so as to
allow two carriages easily to pass each other, and the
walks 9 feet, wide enough for three persons walking
together to pass two others without separating.

On either side of the laid out rope, and 10 feet apart,
stakes 2 inches thick and 8 feet long, or therabout,
should be driven to a depth of 2 feet into the ground,
80 as to stand firmly steady until the work be entirely
finished.

Then the top soil should be scooped off to the extent

.of some 20feet outside the house building lines, and
also from all spots where future grouping of trees and
shrubs be desired. The subsoil excavations from build-
ing sites should be carried unto the planting spots to
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create new undulation of the ground, and give motive
for the curves of the roads and walks, where every
2 feet higher altitude is marked by the dotted contour

lines. This work done, the roads and walks should be
excavated, the former 2 feet deep and the latter 1 foot
deep ; this soil again to cover the filled up mounds be-
fore the top soil already taken off be again spread
over. Stones ought to be piled in heaps for further
use.

On either side of the roads a'ditch 6 feet deep and 1
foot wide at bott.om should be dug, their earth to be
used for fixing the proper grade of the roads and also
for making the mounds, and the ditches themselves
filled in, from bottom to top, with cobblestones, to
free the roads of both underground still standing
waters and overground rain water, and prevent any
frost penetrating, because such drains act as constant
sifts. The ditches of the walks should be made in like
manner, but only to 4 feet in depth.

The roads then should be covered with stones 8
inches thick, and macadamized some 3 inches thick,
the broken stone to be well rolled down and covered
with a stratum of dried and pulverized clay half an inch
thick and on the top of this an inch thick layer of
coarse gravel be laid and well rolled.

The walks should be covered with a stratum of
broken stone 3 inches thick, and be rolled, and filled
in with half an inch of dried clay, on the top of
which an inch thick layer of pebble stone should be
put and rolled down. These pebble stones give the
walks that warm yellowish color which looks so in-
viting in a park ; whereas the commonly used blue-
stone gives them a cold tone which ought to be
avoided in a pleasure ground, without mentioning the
sticky mud which the bluestone spreads after having
been used up for some time.

III.—LAWN DRAINAGE.

Wherever a watershed can be realized, it should be,
because nothing more enlivene nature than water,
the most precious element on earth. As already has
been mentioned, there is a swamp in the lower part
of the ground under view, and it, of course, ought to
be made a naturally shaped, small lake, where all
drainage water can flow. But a lake or pond must have
such dimensions that its water does not evaporate too
quickly, say at least 15 feet in depth, with as steep
shores as possible ; these, as well as the whole bottom,
to be laid with concrete, so as to keep the water con-
stantly clear and free from unwanted vegetation. The
borders of the lake should be as irregular as possnble
(with visible motive for the promontories), in order
that the whole watershed be susceptible of different
points of view, when it will be considered to be many
times larger than in reality it is. All pond excava-
tions should be saved and used in making the ;nounds
and hills. The pond should be surrounded with a
wire netting, and the water surface enlivened with
swans and ducks. The overflow of the water can be
pumped up and used for fountains, the water again
entering the high grounds to return into the pond, and
again pumped up.

Deep drainage is of a very great advantage to vege-
tation. It is well known that no roots enter the still-
standing subterraneous waters, and if these waters
be led off, at a depth of say 6 feet, the roots of the
trees can go to that depth, and, of course, find nour-
ishment from a far greater quantity of soil, while
they never can be dried up by the sun, whose heat
does not penetrate to such depth. As already said, no
quantity of flowing water can be too much for a
luxurious high growth, and, therefore, should be made
all endeavors to lead higher located spring and well
water into the parks, and use these waters at first in
fountains, absorbing the carbonic acid from the air,
and thus giving fresh nourishment to all vegetation,
and afterward additionally, as has been suggested.

Park drainage consists in retaining the rainfalls for
as longa time as possible in the ground for the benefit
of all high growths, as well as of underbrush and
grasses; but that water must be constantly moving, as
stagnant water is death to all vegetation, and injuri-
ous to human and animal life, whereas flowing water
is health and luxury to the whole vegetable and animal
world.

To effect this saving of rain water there should be
conducted all the waters from the road and walk
drains into the lawns, care being taken to do this
gradually and so that the water be not carried away
too fast, thus useless to vegetation.

One foot lower than the bottom of the road and
walk ditches, the ground should be digged and filled in
with cobblestones two feet high, covered with a stratum
of asphalt, on thesides and ot top, thus preventing the
entry of earth and sand, but forcing the water in the
ground to rise into the drains. and by them be borne
away. Then the drains should be covered with earth,
taking well care that the top soil be kept always on
top.

These covered drains with a down grade of 1 foot
on 100 will carry the underground waters slowly to the
little pond, and thus the pond will be kept supplied
conptantly with moving water. Such drainage once
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carefully executed will stand for all times to come and
never need any repairing.

It is an impardonable mistake to build sewers in a
park, unless from water closets and restaurants, but
the mistake having been made, there is nothing to be
done than that was done in all the Paris parks,namely,
To introduce artificial irrigation, and also above de-
scribed lawn drainage, entirely independent of the
sewers drainage, or else the leaves must fall off from
both trees and shrubs before midsummer shall have
come, instead of remaining in luxurious foliage far
into November.

IV.—S8HAPING THE LAWNS,

Here again there must be followed Nature’s exam-
ples, as we see them in the rolling grounds, where a
hill never finishes in a sharp edge, but always allows
the convex form gradually to shape into the concave
and vice versa. Further, by a clever disposition of the
undulation, so that one never shall see neither the
whole surface nor all the boundary lines at one eye-
stroke, there will be given to grounds an appearance of
much greater size than they actually have. But even
apart from this consideration, an undulated ground
looks always larger than a flat surface of the same size,
as indeed will prove to be upon measurement.

In creating such hills and valleys ashave been treat-
ed herein, consideration must be had of the effect of
placing the largest hills along the roads and keeping
the smaller ones in perspective diminution.

Even in the choice of grasses the same effect can be
reached, where different colors effect the idea of dis-
tance, placing nearest those with yellowish tint and
farthest away those with bluish pigment.

Of course such effects can only be produced where
means permit to sod the lawns with naturally grown
grasses—not such as are sown by human hand ; but
such expense is well paid, when it is remembered that
such sods will grow forever, without needing any-
thing but some little manuring from time to time. In
selecting the sods, they must be cut on sunny sites
for the nearest to the roads situated grounds, and con-
tain just such yellowand redflowers as create the fore-
ground in a picture, and with grayish grasses and
bluish flowers for the distances. Thesodding beneath
and between trees and shrubs should contain such
grasses as grow wild underneath trees; and all sod
cutting should be made on grounds with similar top-
soil and subsoil ags where the sods have to be laid.

Such lawns in a park are undoubtedly much more
beautiful and attractive than thoseemerald greenones,
which may be entirely on their right spot in small
flower gardens and pleasure grounds, but which
in no way can be considered as Nature’s productive
creation. I for one, at least, enjoy the meadow’s
thousandfold variety before the uniformity of the cut
and rolled lawn ; just as I prefer the picturesque rock-
works on their right position to the polished marble
stairs way off in a park.

Sodding should never be made the same year as the
shaping of the grounds have been performed, because
the new-upturned soil has not been weathered enough,
norreceived the carbonic acid from the a.ir, which is so
necessary for the decomposition of organic matters in
all new-turned soil.

The vistas seen from high grounds between ranges
of hills over lower and lower grounds also augment
the perspective distances at the same time as the hills
and their high growth cover up both the unsightly
roads and the disappearing incisions of the planting.

KnuT FORSBERG, Landscape Engineer.

6 Crystal Sireet, Brooklyn, N. Y.
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Philistine Reeords of the Hebrew Invaslon,

Science contains an interesting account of the Tell-
el-Amarna tablets, from the pen of the Rev. Thomas
Harrison, of Staplehurst, Kent. These tablets, 820 in
number, were discovered by a fellah woman in 1887
among the ruins of the palace of Amenophis IV.,
known as Khu-en-Aten, between Missieh and Assiout,
about 180 miles south of Cairo. They have been
found to contain a political eorrespondence of the
very greatest interest, dating from some 3370 years
back. Many are from Palestine, written by princes of
the Amorites, Phenicians, Philistines, etc., the burden
of almost all being : ‘‘S8end, I pray thee, chariots and
men to keep the city of the King, my Lord.” Among
the enemies against whom help is thus invoked are
the Abiri, easily recognized as the Hebrews. The date
fixes that of the Bible (I. Kings vi. 1) as accurate.
Many names occur which are familiar in Scripture, as
for example, Japhia, one of the kings killed by Joshun
(Josh. x. 8) ; Adonizedek, King of Jerusalem (ditto):
and Jabin, King of Hazor (Josh. xi.) Very pathetic
are the letters of Ribadda, the braveand warlike King
of Gebel, whose entreaties for aid are observed to grow
gradually less obsequious and more businesslike as
his enemies prevailed against him, robbing him even-
tually of his wife and children; whom he was power-
less to protect. But the greatness of Egypt was wan-
ing under the nineteenth dynasty: enemies were
pressing her at home, and the chariots and the horse-
men went not forth.
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NEW YORK STATE BUILDING.

The New York State building at the World’s Colum-
bian Exposition is the most imposing and costly of
any built by the different States, with the exception
of Illinois. The architecture of the New York build-
ing might be described as Renaissance with Pompeian
motives. 1t was designed by McKim, Meade &
‘White. of New York City. The expense of the build-
ing was about $80.000. It is 214X 142 feet, and 96 feet
from base to summit of the tower. A magnificent
flight of fourteen steps, 46 feet wide, leads to a ter-
race 80 feet long. In the vestibule are two mosaic
fountains, copied after examples in Pompeii. The
porticoes at each end of the building are covered with
a colored sail, as was the custom in Roman times. The
entrance hallis 46 x84 feet and is 20feet high. The mu-
ral decorations on the walls of the grand staircase are
in the Pompeian style. The walls of the ladies’ suite of
parlors are covered with light colored silk. Visitors
reach the roof by meansof anelevator. On the sec-

| with glazed tiles.

A fine reception hall occupies the
center of the building; this hall is two stories in height,
and at one side is a large alcove with open fireplace,
above which is the State's coat of arms, in stained
glass. Rooms are provided for the commission, and
for the post office, as well as ladies’ parlors, writing
rooms, smoking rooms, ete. There is no display of
products in the building, as it is strictly devoted to the
entertainment of visiting citizens of the Buckeye
State.

THE MONTANA BUILDING.

The Montana State building at the Fair was erected
at a cost of $16,000 by Galbraith & Fuller, of Living-
ston, Montana. The design is Roman, the building
being one story in height. The building measures 63
X 113 feet, and is built of wood and iron with a cover-
ing of staff. The main entrance is 28 X 16 feet; on
either side of the large arch are panels containing the
seal of the State and the date: these panels are of
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Weight per Square Foot of Sheet Metal,

It will be interesting to those who have anything to
do with sheet iron boiler plate or similar material to
have an easily remembered rule for finding the weight
per square foot of material they are working with. It
has been found by experience that a square foot of
iron plate 14 inch thick weighed almost exactly five
pounds, and this forms a basis for a very simple and
easy rule. As a square foot of iron 14 inch thick weighs
five pounds, a square foot of Y4 inch iron will weighten
pounds, and we can say that the area of anysheet iron
(or plate iron) in square feet multiplied by the thick-
ness in one-eighths and multiplied by five will give the
weight of the piece. There is a piece of tank iron 5-16
inch thick, 3 feet wide, and 5 feet long, how much does
it weigh? The area will be 3 feet X 5 feet, or 15 square
feet. Now how many eighths is 5-16 of an inch ? Since
14 = 2-16 and 2 is contained in § 2!4 times, we say
5-16 = 214 eighths, or 24 times 6§ pounds = 1214 pounds
per square foot, and as there are 15 square feet we have

gy

"_‘h@ -- il
?

Wy

THE MONTANA STATE BUILDING.

THE ARIZONA, OKLAHOMA, AND NEW aMEXICO BUILDING,

STATE BUILDINGS AT THE WORLD'S COLUMBIAN EXPOSITION.

ond floor is the reception hall, decorated in white and
gold, with a mural painting by F. D. Millet. Other
rooms open from the reception hall. The triple ter-
raee roof garden is one of the features of the build-
ing. Many of the electroliers in the building are
very fine, and at night the building is brilliantly illu-
minated as the outline stands out in incandescent
lamps. The inhabitants of the Empire State may be
proud of the building and its contents.

THE OHIO BUILDING.

The Ohio State building at the Fair is well situated
between the Michigan State building and the Art
Gallery. The architecture is of the style of the Italian
Renaissance, slightly modified, to give the effect of a
colonial building; it somewhat resemblesthe Executive
Mansion at Washington. The architect is Mr. James
McLaughlin, of Cincinnati, and the contract price was
$30,000. The building measures 100 X 80 feet, and is
about 35 feet high. The main entrance is within a
semicircular Ionic portico, and a fine open balustrade
runs around the top of the building. The roof is covered

solid sheet gold ; an elk rampant surmounts the arch.
The interior finishing of the building is principally in
staff and Georgia pine. Though the building is, per-
haps, not as richly furnished as some, still it must be
remembered that Montana has a very rich exhibit in
the Mines building, including the life-size silver statue
of Ada Rehan.

-

-

THE ARIZONA, OKLAHOMA AND NEW MEXICO
BUILDING.

Arizona, Oklahoma and New Mexico joined together
and divided the expense of a neat building for the
Fair, which is usually called ‘‘The Joint Territorial
building.” This building was designed by Seymour
Davis, of Topeka, Kansas. Like all the State build-
ings of the far West, the social side of the building
must give way somewhat for purposes of exhibition.
The display of natural products, manufactures, Indian
work, views, etc., is very fine. Though the building
may be small, it will not affect the welcome which
strangers receive,
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15 X 1234 = 187'5. Where the thicknessis even eighths
of an inch, it is much simpler; but even this is not a
hard thing to do as shown. If it is desired to use this
rule for other than iron, we simply find the difference
between the weights of the two metals per cubic inch
and find what a square foot 14 inch thick will weigh,
then work as shown above.—Ironmonger.

Coffee Glazing.

F. Filsinger.—In order to give a lustrous aspect to
roasted coffee, & liquid is now in use which is free from
color, taste, and smell, and is clear and oily in appear-
ance. It has a specific gravity of 0868 at 15° C., and
burns with a sooty flame, leaving no fixed residue. It
absorbs no iodine when treated by Hubl's method,
and is but little affected by chromic acid and concen-
trated sulphuric acid, taking only a slight brown color
when treated with the latter reagent. It mixes inall
proportions with petroleum ether. It therefore ap-
pears to be nothing but a highly purified petroleum
oil, and must be considered as an illegitimate addition.
—B. B., Chem. Zeit, ; The Analyst.
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THE TOTAL ECLIPSE OF THE 16TH OF APRIL IN
SENEGAL.

Total eclipses of the sun, which, in broad daylight,
bring on the darkness of night for a few minutes, are
very rare in any given place on the earth, and con-
stitute an extraordinary event for all the beings of
creation and even for astronomers. The latter, how-
ever, are informed in advance, for the progress of
what is ealled position astronomy permits of determin-
ing and predicting the exact positions of the sun and
moon. and consequently of obtaining in advance the

precise moments and places in which the moon will
partially or totally conceal the sun. Such perfect
knowledge of the celestial motions is due in great
part, it must be said, to the work that has been labori-
ously pursued for the last fifty years in our great na-
tional observatory.

Eclipses are therefore easily predicted at the present
time, and, in the very first place, astronomers observe
them in order to verify the accuracy of their calcula-
tions ; but, for such verification,.a partial eclipse suf-
fices. Thus, the eclipse of the 16th of last April, which
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was but partial in western Europe, and in Algeria, was
followed with great care at the numerous observato-
ries of these regions.

But when the eclipse is total, and such was the case
on the 16th of April in Chile and Brazil and in
Senegal, it offers a capital interest to another and en-
tirely new branch of astronomy, which is daily becom-
ing more and more important, and that is physical
astronomy. It. is, in fact, during the time in which
the sun is completely concealed that it is possible to
recognize and observe the atmosphere of the sun, in-
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FOR PHOTOGRAPHING THE S8OLAR
CORONA.

—~am—

DOUBLE SIDEROSTAT FOR FURNISHING S0LAR RAYS TO VARIOUS

APPARATUS,

APPARATUS FOR MEASURING THE ROTATION OF

THE CORONA.

AN EQUATORIAL WITH SPECTROSCOPE ATTACHMENT,

ECLIPSE OF THE SUN ON APRIL 16, IN SENEGAL,
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visible at ordinary times, and to study its physical
constitution. The phenomenon, moreover, is one of
the grandest and most astonishing that can be seen,
and, at all epochs, has excited the liveliest curiosity,
or even great terror. The ancient authors have left us
very accurate descriptions of it.

The sun, ordinarily so perfectly round, presents in
the first place a slight hollow with circular edges due
to the interposed moon, but which is capable at first
sight of astonishing one ; for the moon, being near the
sun, presents to us its non-illuminated surface, and has
not been able to announce its presence. Then the
moon, which has a very marked motion with respect
to the sun, gradually conceals it, and, about an hour
afterward, the sun is reduced to a thin luminous cre-
scent. At this moment the brightness of the day is
much diminished and the temperature sensibly lowers.
The heavens and the surrounding objects assume a
strange hue, somewhat livid, that cannot be forgotten
by those who have once seen it. Meanwhile, the thin
crescent of solar light rapidly diminishes and disap-
pears. The darkness becomes abruptly emphasized,
and a new and unexpected phenomenon offers itself to
the gaze. Around the black and perfectly circular
disk of the moon is seen a wide luminous ring of sil-
very light that presents in its interior portiun, near the
lunar limb, parts of a bright red similar to flames. In
its external portion, the ring has diffuse edges from
which detach themselves luminous jets that are feeble,
but characteristic. The ring, which resembles the halo
that surrounds the heads of the saints in the pictures of
the old masters, has received the name of corona. The
red flamesare called protuberances.

The apparition is of short duration, seven minutes
at the most in the most favorable cases, and in
Senegal it lasted bat four minutes and eleven seconds.
But what is the nature, the cause, of this apparition ?
Astronomers have discussed this question at length.
Is the corona a dependence of the sun, or rather, as
several eminent scientists have supposed, is it due to
the moon or to the atmosphere of the earth, or, finally,
to an optical illusion ?

As everything relating to the sun is of great import-
ance to us, various governments have, since 1840, been
sending special missions for studying the phenomenon
in countries favored by a total eclipse. But the ques-
tion was not completely cleared up till 1868, thanks to
a new method of investigation, viz.,, that of spectral
analysis ; for ordinary observations with the simple
telescope could not suffice. This method, with special
instruments called spectroscopes, composed in general
of prisms, analyzes the luminous sources and decomn-
poses them into their elementary colors. Now, by this
simple examination, it has the wonderful property of
revealing at a distance the chemical composition of
the luminous sources, and, through the application of
the principle of Mr. Fizeau, permits of determining
their motion and the velocity with which they recede
from or approach the observer.

The application of the new method during the great
total eclipse of 1868 observed in the Indies gave great
results. The corona and the protuberances are depen-
dencies of the sun, and constitute what may be called
its atmosphere. The protuberances are gaseous
flames composed in great part of hydrogen. The co-
rona offers nearly the same gases at a lower tempera-
ture and mixed with fine liquid particles and incandes-
cent solids.

But one of the observers of the eclipse went further
than his colleagues ; after the eclipse he immediately
pointed out a simple method that permitted of observ-
ing the protuberances in ordinary times outside of
eclipses. This great . discovery has been fruitfal
Thanks to it, it has become possible to explore the im-
mediate environs of the sun at every instant, to follow
the formation, the changes and the motions of those
protuberant flames that have sometimes dimensions
ten times the diameter of the earth, and to recognize
the fact that they are due to eruptions of the solar sur-
face and to volecanoes of the sun in relation with the
spots and facul®. Great special observatories have
been created in all countries for such study of the sun,
insomuch as (according to some authors, Father Secchi
among others) these perturbations of the sun have a
marked influence upon the general disturbances of our
atmosphere.

Meanwhile these successive results with the sun fur-
ther increased the interest of total eclipses, for the at-
mosphere of the sun plays in every way a great role in
the emission and transmission of solar energy, and
it is visible in its entirety only during total eclipses.
Daily observation gives only a very small part of it—
the most brilliant, it is true.

So all eclipses have been carefully observed for the
last twenty years. The English in particular have not
neglected one of them. The principal ones in France
have been observed by Mr. Janssen and Mr. De la
Baume-Plurinel. As the eclipseof April 16 was one of
the longest of the century, theBureau of Longitudes,
which, in France, gives an impulse to astronomical
studies, took the initiative of asking the Minister of
Public Instruction and the Chambers forspecial credit
for the observation of the eclipse in Senegal.

Two missions even were organized ; one for position
astronomy and one for physical astronomy. The first
mission, the main object of which was not the eclipse,
but a special study of theaustral heavens, started first
under the direction of Mr, Bigourdan, an astronomer
at the observatory. It established itself at Joal,
upon the seashore, at twenty-five miles to the south of
Dakar.

The sole object of the second mission was the study
of the eclipse and corona. It was confided to Mr.
Deslandres, an astronomer at the observatory, who
was recently intrusted with the creation in this estab-
lishment of a new service of physical astronomy.

These missions have a very special character. They
have to give all their useful effect in a few minutes,
and yet they are at the mercy of a cloud, which, at a
critical moment, might conceal the phenomenon.
They have to utilize as well as possible the very short.
time of observation, and organize each experiment in
advance and in its least details, in avoiding every
maneuver not strictly indispensable. It is especially
for expeditions of this kind that it may be said that
preparation is everything.

" The special plan adopted by Mr. Deslandres and the
execution thereof, with the results obtained, were
recently presented to the Academy of Sciences. Mr.
Deslandres organized, in the first place, the observa-
tions of the preceding eclipses for the photography of
the corona and the study of its chemical composition,
and then he prepared several new experiments. He
proposed to himself particularly to study by spectral
analysis the general motions of the solar atmosphere
and to measure its rotation. This latter experiment is
delicate, but interesting, or account of the various
opinions put forth as to the formation and nature of
the corona, in the absence of any precise fact. Isthe
corona due to the numerous and rapid meteors that
traverse it, or is it in its exterior portion assimilable in
part to a ring such as one of those of Saturn? In
those two cases it would have a rapid rotation, but if
it is formed of emanations, the eruptions of the sun
itself, it must revolve with a much less speed.

The mission embarked at Bordeaux on the 5th of
March with a large amount of material, up to thirty
tons in volume, including three large astronomical in-
struments, a large shed, and the numerous accessories
necessary for physical studies. It comprised Mr. Des-
landres, head of the mission, Messrs. Millechan and
Mittau, his assistants at the observatory, and Mr.
Coculesco, a Roumanian astronomer, who joined the
mission, but with a.special credit from Ris government
and instruments belonging to the latter. Upon reach-
ing Dakar it found a naval advice boat, the Brandon,
ready to carry it.to the place of observation, and on
the 19th of March it landed at the little village of
Foundiongue, upon the river Saloun, at ninety miles
from Dakar. This station, which had been selected
also by an English astronomical mission that arrived
later, offers a dry air and pure sky, but it isone of the
hottest points in Senegal, where, as in France, the
temperature this year in March and April was higher
than usual. This excessive  heat was the principal
obstacle to the astronomers, who had necessarily to
work in broad sunlight for a month in order to mount
and regulate their instruments. ‘- Despite the unfavor-
able prognostics of the sailors and the people of the
country, not a member of the mission was taken sick.

This was fortunate, since, being composed of few
members, it would have suffered greatly had one of
the latter failed. On the day of the eclipse, but at the
cost of great fatigue,-the observatory was completely
installed, the instruments being ready and well regu-
lated. We give a general view of this installation.
The most striking part, at first sight, is a large shed,
which was constructed immediately upon the arrival
of the party. It merits special mention on account of
its lightness and the ease with which it could be put
together and taken apart.

The framework was of light iron and the roof of
compressed cardboard, after plans by commander of
engineers Espitalier, the builder being Mr. Lefort, of
Alfortville. This shed rendered the greatest services.
As may be seen, it sheltered to the right an office and
a photographic laboratory, equally of compressed card-
board, and to the left an apartment containing a large
apparatus for the study of the chemical composition
and motions of the corona. This apartment is annexed
to a special astronomical instrument called a double
siderostat. This latter presents at its two extremities
two mirrors that send the solar light to the instru-
ments placed in the two neighboring rooms. More-
over, in the center it is arrapged for the reception of
numerous accessory apparatus. This arrangement of
the double siderostat is new. It is simple and has the
advantage of furnishing solar light to a great number
of apparatus at once.

Farther off, we perceive a large telescope designed
for photographing the corona. It is3 metersinlength
and has an equatorial mounting that permits it to fol-
low exactly the motion of the heavens. It is derived
from the material formerly constructed for the ob-
servation of the passage of Venus over the sun, but it
was modified for the eclipse. Two smaller telescopes
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were added to it, giving an image of the sun in the
same photographic frame as the large one.

The last apparatus to the left islikewise an equa-
torial telescope, baving an objective of 15 centimeters
aperture, and derived also from old material, but ar-
ranged for the measurement of the rotation of the
corona. At the lower part of the telescope and upon
its prolongation is fixed a large spectroscope. Finally,
in the background we perceive Mr. Coculesco’s appa-
ratus. ‘

On the day of the eclipse the sky was not very pure,
being slightly whitish, but nevertheless the two mis-
sions, English and French, obtained satisfactory re-
sults, and the French mission in particular was en-
abled to carry out successfully the new experiments
that it had projected.

Twenty-two photographs of the corona were ob-
tained by the French mission. The view that we give
of the corona is from one of these photographs, which
was so taken as to show especially the external part.
Other photographs show only the more brilliant inte-
rior part and the protuberances. On another hand,
the study of the chemical composition that had been
undertaken by photography in a hitherto unexplored
part of the coronal light was satisfactory, and will per-
mit of recognizing new bodies in the atmosphere of the
sun. Finally, the most important research, relative
to the rotation of the corona, was crowned with sue-
cess. The photograph obtained shows that the solar
corona revolves nearly like the sun and forms part of
it. This last result, which is surely interesting and
new, does honor to the French mission, which was the
first to take up, and with success, the study of the
general movements of - the solar atmosphere.—L'17lus-
tration.

———— e ———————————_
A New Electric Welding Process,

At a meeting of the Society for the Promotion of In-
dustry, held in Berlin, Dr. A. Slaby, professor at the
Technical High School, gave a practical demonstration
of a new electrical method of welding and forging iron.
In the demonstration an iron bar, forming the pole of
a source of electricity, was placed in water containing
the other pole. As soon as the iron bar touched the
surface of the water, the iron glowed as far as it was
dipped into the fluid. Dr. Wedding, who supported
the demonstrator, was able to forge the iron thus
treated into a rivet. The new process, which is the in-
vention of M. Julien, of Brussels, is carried out on the
following basis ;

When tlie poles of a source of electricity are immers-
ed in acidulated water, or water which is made condue--
tive by a solution of salt, and a sufficiently powerful
current is passed through, oxygen is given off at the
anode (a lead plate) and hydrogen at the cathode (an
iron bar). On increasing the strength of the current,
the development of gas can be so raised that the iron
bar is completely incased by hydrogen, and is no
longer in contact with the fluid. As, however, the hy-
drogen incasing offers a very strong resistance to the
current, the electrical energy is converted into heat, by
which both the hydrogen incasing and the iron bars
are made glowing hot. By this method it is said that
temperatures up to 4,000 degrees can be attained. Aec-
cording to Dr. Slaby, there is no difficulty in regulat-
ing the temperature for 800 degrees to 1,200 degrees, as
required for the forging or welding of the iron, as the
degree of heat depends on the proportion of the size of
the anode to thatofthe cathode, as well as on the avail-
able electric pressure. On these grounds there is
claimed for the new invention a great advantage over
the Benardos process. In this the light of the electric
arc is used for heatipg the iron. As, however, it has
hitherto not been possible to properly adjust the heat,
the points of welding present an uneven appearance,
owing to the iron being partly burnt. The Benardos
process is, consequently, only used in such cases where
the joint can be subsequently touched up.

As compared with the Thomson process, the new one
is said to have the advantage that with a tension of
100 to 200 volts, iron bars of two to three centimeters
diameter can be welded, while the Thomson process
requires exceptionally powerful currents, which cause
the process to be dear and dangerous. The new pro
cess can be carried out without any particular difficul-
ties. Any one havingan electric light supply can make
the experiment for himself. For the anode, as large a
lead plate as possible is taken. The socket in which
the iron bar is held forms the cathode.—London Elec-
trical Engineer.

- Hatching of Lebater Eggs.

Through somemistake the New York State Fish Com-
missionershad been purchasing lobstereggsthat had, by
chilling and other causes, become sterileand, of course,
no hatching took place. This year L. D. Huntington,
the president, established three stations—at Lloyd’s
Neck, Mattinacock, and New Rochelle~—where the lob-
sters are secured alive and the eggs taken from them.
Up to June 21 about 1,200,000 eggs were obtained from
these places, and they were found to hatch readily.
The commissioners expect to be able to distribute at
least two and a half million lobsters this season,
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ANTEDILUVIAN MONSTERS.

Fifteen years ago, when the deep cut was being made
in the Erlenberge above Kaltenthal, during the con-
struction of the railroad between Stuttgart and Vaihin-
gen, the workmen and engineers were much surprised
to strike bones as large as those of a large elephant, em-
bedded in rock, and evidently belonging to some ante-
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diluvian inhabitant of the neighborhood of Stuttgart.
These fossils were removed with great difficulty, for
the old giant whose rest was being disturbed seemed
tohave set the whole mountain in motion. The pieces
of rock were packed in boxes and wagons and carried
to the Royal Natural History building, where months
were devoted to the work of chiseling the bones out of
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the rock, and then putting them together as much asg
possible. This nearly perfect skeleton is now an orna-
ment to the musenm, where its enormous dimensions
excite the wonder of visitors.

In order to get a correct idea of the shape of the
animal and construction of the skel#ton, a great deal
of study and comparison with other animals of simi-

7 g

1. Pelvis and Hind Foot of the Igusnodon. 3. Complete Petrified Skeleton of an Ignanodon in the Brussels Magseum. 8. Compeognathus, a Jumping Dinoesnrian of the Jura Perlod. 4. Iguanodon from the Forest Formation
of Belgium. 6. Triceratops, a Horned Dinosaurian from the American Jura. 6. Thigh Bone of the Atlantosaurian (American) that Measared 131 Feet.

DINOSAURIANS OF THE PRIMITIVE AGES.
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lar species were required, and but for the information
gained from similar fossils dating back to the time be-
tween the Jura and the chalk periods and found in
Belgium, it would have been very difficult to get a
perfect understanding of the ‘ Swabian dragon,” or
zanclodon, as scientists named it, on aceount of the re-
semblance of fhe sharp, crooked teeth to a vine
dresser’'s knife. Not less than twenty-one skeletons
were excavated near Bermissart, Belgiuin, some of
which were perfect and had petrified in their natural
positions, so that they could be set up as complete
skeletons as soon as they bad been freed from the rock
that surrounded them. Fig. 1 shows a hind foot and
Fig. 2 a complete skeleton that has been set up in the
court of the Brussels Museum, because it is so large
that it could not be placed in any of the halls for eol-
lections. It belongs to the great iguanodons, 80 named
from their sharp teeth, similar to those of the living
iguana lizard, reptiles measuring about twenty-eight
feet, that were quite numerous during that period in
north Germany, Belgium, and England. It will not
be difficult for even the unscientific observer who
stands before the Brussels skeleton to form a compara-
tively clear idea of the appearance of an iguanodon
when alive. It is only necessary to imagine the mass
of bones covered with flesh and skin. Fig 4 shows
one of these monsters restored, and we look with won-
der and horror at a creature that combines the form of
a lizard or saurian with the movements of many mam-
mals. It stood on its hind feet, being supported partly
by its great tail, while its fore feet were used for secur-
ing nourishment, which consisted mostly of plants.
‘We seek in vain among the members of the early ani-
mal world for a creature that approaches our iguano-
don in form or size.

But, before considering these monsters and their life
more closely, it is necessary to picture the time when
they were monarchs of the animal kingdom. ?e
reach back into the darkness of the primitive worid,
which was in existence long before it was troddeprand
ruled by man, the period that the laity like best £o call
antediluvian. The historian reckons dates of events
by the Secriptures and other documents, and the
archeologist uses monuments and art treasures to
calculate time to within a hundred or a few hun-
dred years;. but, in studying the history of the
earth in {ts primitive ages, time is not reckoned by
years, hundreds of years, or even thousands of years,
but by geological periods, that are not of an absolute,
but only of a relative length. The monuments and
documents are contained in the earth’s crust, of which
the strata, corresponding to different periods and piled
one upon the other, give us a glimpse of the fauna and
flora of those times. The sciences that strive to solve
these problems are geology and paleontology, and
study of the earth and her animal kingdom.

Geology teaches us that the world is very, very old,
older than we men can conceive, that here, as in the
great proportions of the heavens, we find everything
* endless,” beyond the comprehension of man. Geology
teaches us further that the time of man isonly the last
and shortest period in the development of the world,
that before the appearance of man, in the tertiary
period, mammals of more or less development reigned
supreme. As arule, the farther back we go, the less
development we find. Before the tertiary period was
the secondary or mesozoic period, while the beginning
of life on the earth and the rule of the animal world is
called the primary or paleontological period. We now
have to do with the mesozoic period of the earth’s his-
tory, in which we find the first trace of the mammals,
and, naturally, we find here also a mass of lower ani-
mals. But the reptiles or saurians were monarchs of
the animal world, having attained a wealth of species
and development with which the reptiles of the pres-
ent time cannot be compared. Not only have the dif-
ferent species disappeared or changed, but whole
orders lived then of which we have no representatives
now. I will mention only the well-known fish saurians,
to which belong the dolphin-like ichthyosaurians, the
long-necked plesiosaurus and the snake-like mosa-
saurus, and the flying saurian, that dragon-like
creature that recalls the hat. The group of saurians
represented by our engravings is an entirely extinct
species, belonging to the dinosaurians, so named on
account of the great size and extraordinary form of
these animals. The wildest fancies of the middle ages
could scarcely have pictured more dreadful dragons
than that we find in this group of animals, some of the
members of which are lizards with little heads and
long tails, and some have bodies of a more compressed
construction, with great skulls more than a yard long,
and long legs, and finally there are strange species
that stand upright and jump, representing the kan-
garoo or the jerboa among the saurians.

The oldest dinosaurians that we know of belonged to
the triassic formation of the first part of the mesozoic
period, and the best are from the marl in which the
zanclodon spoken of above was found near Wurtem-
berg. It was animmense upright beast of prey, meas-
uring 28 feet in length, its claws and teeth indicating
the earnivorous animal.

In the Jura formation that followed discoveries have
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been rare in Europe, and do not begin toincrease until
the end of this period. We will mention only the me-
galosaurus, which followed the zanclodon, but was
much larger, its upper thigh bone alone measuring 3
feet 8 inches, and its jaw being provided with double-
edged teeth. Even more interesting than this giant
was an inhabitant of the shores of the Jura Sea,which
then spread over the greater part of Germany. We
mean the little compsognathus, which is shown as re-
storedin Fig. 8. A complete skeleton of this animal
was found in the lithographic stone of Kehlheim, from
which we see that it was scareely 24 inches long, with
quite a large head and hind feet adapted for jumping.
It is the smallest species of the dinosaurians, and the
most nimble in its movements. Of all the creatures
that belonged to the epoch following the Jura period,
we should mention first the iguanodon. Figs. 1, 2,
and 4 show the specimen mentioned above and the
creature as restored.

The small number of saurians found in Europe has
been greatly surpassed by the more recent discoveries
in America. Along the Rocky Mountains there is a
girdle of limestone which belongs to the Jura and
earlier chalk formations, and here the unnumbered spe-
cimens of dinosaurians have been found which are the
pride of the American museums, especially the museum
in New Haven. It would take too much space to touch
even lightly upon the features of the species that have
id America, and of which whole skele-
:}t;gﬁ"been found, so that the beast could be

‘with certainty, as the iguanodon had
uced. Here we can mention only two
8 that are shown in our illustration : first, the at-
tosgurus, the great giant of the dinosaurians, the

thigh bone of which is 6 feet 6 inches long and

up
?Z(:hes thick at the upper end. 1t ishardly possible
0 conceive such a ‘ moving mountain,” for it is esti-

5| mated that this monster was 131 feet long and 22 feet

high. These dimensions are much greater than those
of any other known animal. The largest whale that
was ever measured was only 98 feet long, and the
largest beast that lives on land, the elephant, only 22
feet to 26 feet (from tip of trunk to tip of tail). The
atlantosaurus lived on plants. It bhad a remarkably
small head, long neck, and a long body that rested on
long, strong legs and a long, powerful tail.

The species shown in Fig. 6, the triceratops horridus,
was also very large, measuring 59 feet to 66 feet. It is
of a very peculiar type, resembling the rhinoceros, this
resemblance being due especially to the monstrous
skull, which is about 6 feet 6 inches long and has three
horns, one on the nose and two on the forehead ; be-
hind these horns is a strong shield with spikes that
protects the neck, and the body was also protected
with bony spikes and plates, which increased the ter-
rible impression made by the beast.

But enough of these terrible animals for to-day, and
let us rejoice that the time when the earth trembled
under their heavy tread is passed, and still more in the
steady progress of science, which enables us to throw
more and more light on the primitive ages of the world
and to again bring to the daylight the uncanny rep-
tiles that gave their stamp to those times.—Dr. Eber-
hard Fraas, tn the Llustrirte Welt.

- Tropical Roofs,

The natives of theinterior of Ceylon finish walls
and roofs with a paste of slaked lime gluten and alum,
which glazes and is so durable that specimens three
centuries old are now to be seen. On the Malabar
coast the flat bamboo roofs are covered with a mixture
of cow-dung, straw, and clay. Thisis a poor conductor
of heat, and not only withstands the heavy rains to a
remarkable degree, but keeps the huts cool in hot
weather. In Sumatra the native women braid a coarse
‘cloth of palm leaves for the edge and top of the roofs.
Many of the old Buddhist temples in India and Ceylon
had roofs made out of cut stone blocks, hewed timber,
and split bamboo poles. TUneven planks, cut from old
and dead palm trees—seldom from living young trees—
are much used in the Celebes and Philippines. Sharks’
skins form the roofs of fishermen in the Andaman
Islands. The Malays of Malacca, Sumatra, and Java
have a roofing of attaps, pieces of palm leaf wicker
work, about three feet by two in size andan inch thick,
which are laid like shingles and are practically water-
proof. The Arabs of the East Indies make a durable
roof paint of slaked lime, blood, and cement. Euro-
peans sometimes use old sails—made proof against
water, mould, and insects by parafine and corrosive
sublimate—for temporary roofs.

Qemont for Steam Pipes.

Another cement of specially valuable properties for
steam pipes, in filling up small leaks, such as a blow
hole in a casting, without the necessity of removing
the injured piece, has been compounded. The cement
in question is composed of 5 pounds Paris white, 5
pounds yellow ocher, 10 pounds litharge, 5 pounds red
lead, and 4 pounds black oxide manganese, these vari-
ous materials being mixed with great thoroughness, a
small quantity of asbestos and boiled oil being after-
ward added. The composition, as thus prepared, will
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set hard in from two to five hours, and possesses the
advantage of not being subject to expansion and con-
traction to such an extent as to cause leakage after-
ward, and its efficiency in places difficult of access is of
special importance.

An Interview with Jacquard nearly a Centnry
Ago,.

The Jacquard machine, as is well known, permits
the weaving of the most complicated patterns, ena-
bling manufacturers of textile fabricsto produce the
most tasteful and elegant goods at a price within reach
of all classes. This most ingenious machine was the
invention of Jacquard. Long years ago, we paid the
old man a visit, and he welcomed us with heartiness.
‘ But,” said he, * come forth into my vineyard ; let us
get among the grapesand sunshine.” So heled the
way with tottering steps, and, sitting down by his
side, I told him I was an Englishman, and, as he was
a~most ingenious man, I had come to see him, ‘‘Wel],
I am proud of a visit from an Englishman. If I have
done any real good, I owe the first suggestion to
England. It was an English newspaper that led me
to occupy my thoughts with mechanical improve-
ments, and, but for that, it is probable I should still
have been a poor straw hat maker in some obscure
street in Lyons. It was during the peace of Amiens
that a translated extractfrom an English newspaper
met my eye offering a premium, by some society in
London, to any one who could apply machinery for
the production of nets. After many attempts, I made
a machine which produced a perfect net and, some-
how, thought no more about it. The net I carried
about with me in my pocket, and one day the question
was put to me by a friend what would I do with fuy
machine, I gave him the net as my answer. Time
went on, and I was surprised at receiving an order
from the prefect to see him as soon as possible. I
went: he produced my net and said, ‘I have orders
from the Emperor to send your machine to Paris.
‘From the Emperor! That's strange! You see it is
all in pieces and I must have time to put it together
again.’” Very soon I managed the affair, and trudged
off with it and a half-made net to the prefect. I
bade him count the number of loops and then strike
the bar with his foot, when another loop was added to
the number. Great was his delight—and the inter-
view ended by the words, ‘ You shall hear more about
this than you are aware of just now; and I did, in a
way that perplexed me not a little. The prefect sent
for me and said, ‘ You must go to Paris, M. Jacquard,
by his Majésty’s orders’ ‘To Paris, sir! How the
deuce can I? What have I done ?> ‘Not only musg
you go to Paris, but to-day, immediately.’ ‘Well,
then,” I answered, ‘I will go home, see my wife, pack
some clothing, and—’ ‘You will not go home, there is
a carriage now waiting to take you; my orders are
imperative to send you on at once ; I will provide you
with money and all you require! I jumped into the
carriage and away, full gallop, to cover the 160
leagues to Paris. At thefirst station, I opened the
door. to step out, but was stopped by a gendarme.
¢8ir, if you please, you are not to go out of my sight.’
I'found myself a prisoner. On we went, and for the
first time in my life, I found myself in Paris, and
strange, indeed, was my introduction there. Having
been taken direct to Napoleon and Carnot, the latter
said to me suddenly, ‘Are you the man that can do
what Omnipotence cannot? (fan you tie a knot on a
string on the stretch ¢’ 1 was confounded, and could
not answer. The Emperor said, ‘Don't be bashful,
my man, speak up. I will protect you’ In answer
I said, ‘Give me materials and some place as a work-
shop and 1 will try what can be done.” At the time
& superb shawl was to be woven for the Express
Josephine, and for its production they were con-
structing a very costly and complicated loom, upon
which the sum of twenty thousand franes had already
been expended. I recollected having seen a model by
Vaucauson, in which was a principle I thought might
be made toserve a purpose I had in my mind, and,
after intense application, I produced the machine bear-
ing my name. The Emperor conferred this decoration
upon me which you see upon my breast, and a pen-
sion of one thousand crowns. But, on my return to
Lyons, I was received by aninfuriated mob of weav-
ers, who declared that I had doomed them and their
families to starvation. Three plots were laid to
assassinate me, and twice, with difficulty, I escaped
with my life, and so strong was the prejudice against
me, that my machines were openly destroyed by
order of the public authorities in the great square of
the city. The iron wassold for serap, the wood for
fire lighting. Trade declined, owing to the successful
competition of foreigners, and, as a last resource, I
was begged, entreated, and continually supplicated,
to make another experiment. I succeeded; silks of
greater beauty were produced at a lower cost; the
dawn of prosperity set in and continued to shine. I
have lived to see thousands made. It hasgiven labor
to tens of thousands, and I thank God who gave me

~

the intellect aad preserved my life to be a public
benefactor »
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(5189) C. F. W. asks: 1. Would it be
practical torun aone horse power motor by storage bat-
teries, charged by cell batteries of some kind, if the
motor only bas to run about flve hours per week ? A.
Yes. 2. Does it take more cells of battery (storage bat-
tery) to run a motor a day than it does an hour ¢ A.
Yes. One set of celis will ran 8 motor for about 6 hours ;
for 18 hours yon would need two series of cells. 3. Will
it take more cells of battery to c arge the storage
battery when the motor rune all day than when it
runs only about one houra day? A. It would hardly be
feasible to charge a storage battery for all day run-
ning by means of primary batteries, but it would be
practicable to do so for 8 run of from one to &x hoars.
4. Isthearmature gtationary in a *“ maultiphase ** motor
A. Yes. 5. Whatis a ** three-pole’* motor ? It isa ma-
chine having an armature provided with three radial
poles. 6. What is the oil to lubricate printing pressesand
such machinery ¢ A. Machinery oil of good quality.

(5190) M. T. B. asks: 1. Is there any
substauce suitable for a small mirror which is flexible ?
A. Flexible mirrors of glass have been made. 2. What
is the explosive force of an ordinary 45 X 70 405 gre.
cartridge in the chamber of a rifle to the gquare inch. I8
there more force backward than sidewise ¥ Also, how
much more will thesame bullet drop in a thousand yards
shooting over water than land, also how much higher
will it shoot in an altitude of 8,000 ft. than at eea level ¢
A. The explosive forceof good rifle powder is about 30,000
1b. per square inch in every direction. We have no data
a8 to any difference in the trajectoryof a bullet over land
and water, or at high altitudes. 8. How many times
stronger i8 gun cotton than F. F. G. black rifle powder ?
A. The explosive force of gun cotton ig from 40 to 60 per
cent greater than rifle powder for equal weighte,

(5191) H. E. C. writes: 1. I am making
commutator for a simple motor out of segments, Will
fron or brass do for Qanged sleeve. If not, what is best ?
A. Brasswill dofortheflanged eleeves,but copper 18 pre-
ferable. 2. I have ms2- a motor with east flelds and
wrought iron rings for armature core ; what metal muat
be used formortised studs for holding brushes ¥ A. Brass
is commonly nsedfor thispurpose. 8. Is there nothing I
can gubstitute for ruhber 1ning in plunge battery cells ?
A. Try coal tar pitch. 4. Willone cell start motor? A.
Yes. 5. Would 10 cells with plates 8 X 5 have any more
E. M.F. and volts thana battery of 4 or 6 cellsof8 X 10 ?
A. The E. M. P. of the bicbromate cell is about 2 volts,

- whatever the size of the cell. Larger plates yield ‘more
carrent. 6. I8 it necessary to solder joints in winding
magnets ? I flled wires and spliced and put tapearound ;

. willthatdo? A. Itis advieable to soider all jointe of

lcondncmrs on either fleld magnet or armature of
dynamoe and motors.

(5192) J. J. C. writes: 1. What seemed
tome to be a very curious occurtence last Wedneaday
night, being a very heavy storm, the lightning struck the
electric light wirea leading into our church. The sexton,
a youngman, going®down in the cellar next morning,
was about to turn on the light, hut a8 soon as he touched
the key, he was knocked acroes the cellar and almoet
stunned ; but the strange part of it is you cannot touch
thelights to turn them on eversince. I tried it S8unday
night, but I got a shock whichmade me leave them alone.
The electriclan of the company was there, he touched one
with a plece of wood, and he algo got a heavy shock ; now
what do yon think was thecause ofallthis? A. Poesibly
the lightning destroyed some of the insulation, 8o that
the electric light current reached the key. The wires
could not retain the charge of lightning for more than an
instant. 2. In the steel-melting shop where I work, we
have congiderable trouble wit the bottoms inthe moulds ;
yon know the steel 18 poured from crucibles into moulds,
which are made out of castiron,and also the bottoms;
the weight of the steel striking the bottom in the moulds
eats the bottom away, sotheyonlylast a few heats, which
makes them very costly. We have tried agreat many
different devices, but all about alike ; now what do you
think would remedy this defect ? A. Try inclining the
ingot mould sothat the steel will strike the bottom with
less force.

(5193) A. 8. J. writes: Lightning com-
mitted a freak here to-day. At10 o'clock during a very
hee~vrain there was one flash of lightning. The bolt
strn¢  a flpe in the kitchen of W. W. Baird's residence,
followed it down to the stove pipe, down that to the
stove, demolisbing everything as it went. The matched
board hard pine floor is not marked in the least, and
there 18 no sign about the room whefe the boit passed
out, but dir tly under where the stove stood the ground
is torn np, leaving a hole in which could be plsced a bar-
rel. The flue ran from the celling of the room through
the roof, not from the ground up. How did the light-
ning get throngh the floor withont leavinga mark? A.
Posgibly the lightningfollowed a nail through the floor,
or the disturbance in the ground may have been camsed
by a branch discharge or another bolt.

(5194) H. D. R says: L In two guns,
bore 1 inch and 1X inch, please state the maximum
amount of gunpowder thatcan be burned in each. A.
Muc depends upon the strength and length of the gun,
and also upon the strength of the powder. As to the
maximum charge, possibly a qoarter pound forthe 1
inch gun and 6 onnces for the 134 inchgun is a8 much as
caube used effectively. 2. How is the above computed ?
The computation involves all the conditions of composi-
tion of the powder and the strength and length of the
gun.

(5195) J. H. 8. asks: 1. How to gild the
edges of books? A. The edges of books are gilded hy
sponging with white of egg and laying on gold leaf ;
when dry, burnish with an agate barulsher. 2. The
general principles of combination loc#k? A. The princi-
pies involved in combination locls is a very intricate one
to auswer ina letter or Note andQueries. 8. How to stop
leaks around the fittings of steam ipes where it is im-
poesibletotakethemdown ? A. Clampeandrubberpack-
ing is the usuai practice for stopping leaks as yon de-
scribe.

(5196) A. M. says: Having built an en-
gine with 8 cylinders (steam one way only), cylinders ire
1 inch by 8%§ stroke, and makes about 250 revolutions
with 71b.steamper minute, howmuch horse powerwill it
have with 50 ]b. of steam, and how many revolutions
will it mak‘ere being no dead center ¢ A. Youren-
gine a8 described is about 3 horse power ; 8 cylinders 2
inch diameter, 5 inch stroke, will be the size for 2 haree
power. 2. What size cylinders will be nevessary for a
2 horse power engine, i. ¢., using 8 cylinders, also please
give dimeneions of a tabular boiler for the same ? See
SCIENTIFIC AMBRICAN SUPPLEMENT No. 703 for types of
emall boilers}§ to 2 horse power.

(5197) A. H. says: The propeller on my
steam launch is a four-bladed one. It ig 18inches in
diameter, and theblades at the clrcamference are set at
anangle of 45 degrees. Will you please inform me the
pitch of the propeller, and what percent the slip is gener-
ally allowed in still water? A. The propeller is 414 feet
pitch. The elip will be governed by the aize of the boat
and its model, which is the measure of reslstance; abont
2 to 25 per cent slf pshould be allowed.

(5198) 8. J. R. asks how much approxi-
mately a brase rod 50 feet long will expand with an in-
creage of ten degrees in temperature, and what weight
would it lift? A. The brase rod will expand 0-063 of an
inch for the length and change of temperature named.
Its lifting weight will depend npon its size and bracing
to keep it from huckling.

(5199) E. W. asks: Will a Bunsen 1 gal.
battery run a motor 20 to 80 hours with load ¥ A.
A Bunsen cell will ran a motor for the time named, pro-
vided the cealsmncesofthe motor and battery are pro-
portionate.

(5200) A. C. W. asks: Isit possible torun
a storage battery, cbarged with closed circuit batteries, so
that it can be uged at any moment for lighting purposes,
so arranged by switches that the ciosed circuit battery is
cut ontfrom the storage battery andstorage battery tarned
on to the light ? If so, what is the effect on each battery,
if any ? How long will each battery last? A. You can
arrange storage batteries in comnection with pelmary
batteries in the manner suggested. A storage battery of
good make will last almoet indefinitely, and gravity cells
used for charging will run a year with Httle attention.

(5201) H. V. H. asks: 1. Would the
magnetic key descrlbe? on page 478 of ‘¢ Experimental
Sclence,” and the simple palarised bell, page 486, work
well a8 a call for the simple telephone, page 577 ¢ A.
Yes. 2. Would it be befter or cheaper than a bell ope-
rated by a battery ? The telephone line is to be about
half a mile long ? A. Probably ft woold ; but we thiuk
a magneto call would be preferable to elther. - 8. What
age of epools and wire would be required for the polarized
bell? What weight of wire would be required forthe

wire cost ? A. Use No. 36 wire for the magnet of the
bell, and make the resistance of the magnet 200 ehms.
This will require abont 500 feet of wire. The cesistance
of the key should be abont the same. We believe the
wire costs about 75 cents an onnce.

(5202) W. J. B. says: I have a 34 inch
water pipe, with 356 to 40 pounds pressure per square
inch. Now I would like to know what size water wheel
and what gize jet I would have to use to drive the
hand power dynamo (SUPPLEMENTI161). Ihaveremoved
t e copper plating from electric light carbons with nitric
acid. The acid has seemed to have soaked into the car-
bon. Will this do any harm if used in the battery, or
what will take it out if not? How many gravity cells
would it take to run an induction coil, size 6 inches
long and 13§ inches in diameter? A. You will require a
12 inch water motor, with a half inch nozzle, to drive the
dynamo ; about one-eighth horse power. Thenitric acid
absorbed by the carbons will do no harm in t e battery.
Four gravity cells for the induction coil.

(5203) W. A. F. asks: 1. Would like to
know if itis posaible for me to recharge the exhausted
cells of the chloride of silver dry cell Faradic battery ?
If 8o, state how and what wanted. A. A chloride of sil-
ver cell can be charged by removing t e reduced silver
and replacing it with a cylinder of fused silver chloride.
The eolution i8 made by dissolving pure chloride of am-
monium in water or, in lien thereof, common salt. 2. Is
it possihle to make a chemical battery strong enough to
run a phonograph and not be larger than 12 inches
eqnare ? If so, what material is required to construct
same? And what ingredients are required to run the
ordinary leagth of time # A. A good sized Grenet battery
will run a phonograph. The 8golution for the Grenet bat-
tery 1s made by dissolving bichromate of soda in water to
saturation and adding slow}y one-ffth its bulk of com-
mercin) salpharic acid.

(6204) L. B. asks: 1. Cap the fleld mag-
nets of an alternating current dynamo be exclted hy stor-
age batteries capable of snpplying continnous circula-
tion? A. Yes. 2. Canan Edison dynamo be changed
from manufactured state to aiternating current dynamo
by eimply having a ring commutator? A. No. 8. Are
electric incandescent lighte commonly used run by alter-
neting current ?  And if eo, could they be run by con-
tinuous and interrupted currents, and what will be the
result of each system? A. Incandescent lamps are run
in both ways. The difference in the results isnot notice-
able.

(5205) F. H. asks: 1. Whatkind of bat-

tery to use to ring ad}¢ inch electric bell continuously ?; B

A. Probably the Fuller battery would answer your pur-
pose. 2. Willadlek Leclanche answer ? A. Wethinkthis
battery would polarize in a short time. 8. How long
would a disk Leclanche ring it? A. This battery will
usnally polarize 8o a8 to be inoperative with abont an
hour's use.

(5206) W. H. F. writes: I have made
the telephone described in SUPPLEMENT 142, and it works

fine. But how in the world can I give a gignal on the | Car

same ? Itcan't be done by tapping on the diaphragm.
It don't produce noise enough to call up. A. Placea
switch ateachend of your line and nse a magneto call,
or a battery, push bntton and electric bell.

(5207) 8. C. K. asks: 1. What should be
the proper surface epeed at which the wax or tinfoil cyl-
inder of a phonograph should ran? A. Its peripheral
speed should be about 50 feet per minute. Also what is
the area in circular mills of a copper wire to carry one
ampere of current ! A. 642'47. 8. Is the carrying ca-
pacity in direct proportion to-the sectional area ? A.
Yes. 4. What s the resistance 6f Grenet battery solu-
tion ? A. The resistance of a Grenet battery of one-half
gallon size 18 about one-half ohm.

(5208) F. H. asks:
through the smallest opening, water or steam, the pres-
sure and temperature being the same, say 70 pounds and
820 degrees Fahrenheit ? The claim has been made that
water will. A. It is generally conceded that steam will
pass throngh holes or spongy material that is impervious
to water under the same pressure. Ita issue is not as
readily obeerved as with water.

(5209) A. G. F. asks: Doesitin anyway
rednce the pressure on a station pump, lifting water 300
feet vertical, by tapping water column 10 feet above dis-
charge valves and allowing the full of a 2 inch pipe to re-
tarn to the sump, provided the main water column is
always full to point of discharge ? Is not the p:easure
the same at discharge valves, lessthe friction of escaping
water throngh the 2 inch pipe? A. The discharge pipe
from the main will leseen the work of the pump in the
proportion of water diverted from the main pipe, and
only lessen the pressure on the pump valves by the
amount of the friction head dne to the decceased velocity
of the water in the main pipe. It is not an economical
device.

(5210) A. M. asks: Give the proportion|d

of a small brass cannon with & one-half inch hole, 8o as
to be perfectly safe. A. For ons-half inch boremake the
cannon 6)§ inches long, 134 inch diameter atmuzzle, 23§
diameter at breech.

(6211) F. X. S. askshow to make Gur-
ley’s Norwegian dipping compass, how long to make the
needle, and if t e jewel bearings ontof a watch will do
for the beering. A. The needles of dipping compassea
are made from 2 to 4 inches in length. You may use
jewels 88 you propose, or yon may employ fine knife-

bearinge, such as are used in fine ecales.

(5212) L. B. writes: Have seen a state-
ment in Gage's “Element of Physics,” that some-
times telegraph lnstruments are worked without any
battery in circuit, but merely connected with the earth.
If electricity can be taken in that way, pleasa explain
how, and if not, what is meant by this statement. A. It
is only under peculiar electrical condltions that telegraph
instroments can-be worlaed by earth currents. It is not
possible, at any thne and at any place, to take sufficient
corrent from the earth to operate a telegraph (nstrument,

(5213) G. B.—Youn will ind a com- o

plete rule for finding the day of the week for 6,000 years,

telephone? The key? The bell? What shonid the
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Abacus attachment for slates, H. Btewart......... 801,37
Advertising device, H. Edward.. ..... 601,137
Airbrake, L. A. Pinkston, 601,369
Atr compressor pump, Locker 601,080
Atrsblp, T. Steinmana. ..... 601,111
Alloy, Richards & Hunt. 501.233
Awmmeter, W. H ochhausen... . 60,144
Animal ghears, C. & H. Burgon . 601,34
Armature, Smith & Findlater.. 501,378
Armature, E. A. Sperry.,..... 601,194
Arm rest, ers & Schudy. 501,364
Aspbalt, apparatus for mixing, 601.216
tomizing llquidakli‘. F. Bourdil. l.lgg
alcony holat, J. B. Chetwynd.........ocoiiiiviiian 4
all bearing, G. K. Stmonda. ...... 7%, 601,875
ialloting booth, J. H. Van Dorn. 801.120
arbed fencing, T, V. Allls... 60,129
Bat htubs, attachment for, C. 501,304
Belt fastener, O.J. Baldwin. 501,268
Bicycle, E. R. Corbett...... 601,068
Bicycle, J. E.W%ght........ .. 301,404
Bicycle gear,E. H. P. .. 501,881
BB'lcyc}e snd{l'le.ﬂA. chkg it 601,230
cycle seat Bpring, H. Bergfsl
Bloyele toe, 0. Lo ¥ ailwetar .. B

Rohrbach

Billiard ball holder, G.
. & H. H.Hoffmann,

Blankbook, F. H.

2
3%

Bobb in holder, C. A.Hawes...... 601,461
Bodf ce belt. M, 8cheuer........... .. 501,380
Bofler feeder, A. 8andino y Barcon.. 601,316
Boot, rubber. E. Kissinge: 601,082
Boot tree, C. W. Clark. . 601,188

Bottle for glue, etc., C. Lelﬂz
Bottle uncapping tool, A. L. Hern:
Bottling machine, 8. 4. Nordyke..
Bouquet holder, J. Mathison.". .

D,
nne tank, L. Block .
3room, E. Bhaw
room handle, A. B. Thomas..
3rooms, mfg. of,J. T. C. Stech...
rush for dyDam os,J. P. B. Fiske
Brush bolder 1. L. Landi

S

28
22

. Mathi
Lellan. .

%

u.ué A. J. Diebolt.
Button getting tool.

Cable grip, R. A. McLe b1 4687
Cake machine, P. D. Harton. . 600,374
Can, G. Waeber..........oooeieiioenae . 501,399
Can capping machine, F. P. & 1. Goode . 501,863
Can opener, W. G. Browne....... . 6L 52
Candlestick, T, J. & 0. Q. Stille . 6014
Candy makiDg, F. P. Ziggler. 501,390
Cap, powder. A. B. Rhude... 501,843
Caraxie mounting, J. H. Watt . 501,399
Carbrake, Gay & Parsons.... . 501,883
Car brake, A. B. Rote . 601,108
Car coupling, F. A. Gaudet 601,08
Car coupling, W. Gerard . 601,460
coupling, D. R. J oal m.gg

Car coupling. ¥, Kling,., . a1
Cer heater, E, A, Quisenben .. 1,961, 501.483
Car starter and brake, R, Schrodlen................ 01,447
Carburetor, Meleg & Houzre..... .. 501,164 .
Carriage coupling, B. R. Bau]eiv.u. . 501,208
Cash indicator and reglat H. 601,158
Card case, J. Lambert... . 601,431
Card holder, B. D. K nigh . S0L29
Cud:ngen{mes..!. Va . 501,887
()argetm cher, G. W. . 601,182
gls ings, maki . 501,881

enteor geal, J- e GOLBA2
Churn, Hy . SOL4Z
Churn, . Thomson........ 503,854
Chlorine or canstic alkali, mfg., C. W. Wal . 51,121
Cigar bunches, machine for wrapping, C. Eyass.. 501,073
Cireuit interrupter, A, Wurts...... 501,201
Clamp Tor chnses, PTRUE & PRINE. . ..en:onsennrersrs 501,251
Cloth pressing machine, Kirk & Lee...... 849
Cosa! dumping car, W. G. Lane.. . 48
Coal hod and ash &i ft. Roth 290
Coat hook, A. White.

28
8%

n, J. Loerech, Jr.. N
Coloring composttion, Aibertson & Briges..561.913,

501,812
Conveyer belt, G, E. Bte8A........c.eeeue coreeonsns 50L.218
Conveyers, F. Miller. ....................... . 601.209
Conveying and drivinga pp., 8. H. Bassett . 501,048
Commutator brush hoid er, A. J. Bhaw 601,183
Commutator connection, N. C. 561,949
Copg holder, J. Searle..... 501,%4
Carkecrew, C. Pudde f0ot. 501,488
Corn harvester, W. M. Platt 503,101
Corn planter, F. F. Shanks.. . 501,449
Coreet fastening, J. Pugy 501.008
Corset stiffener, H. H. WaRener 21
Cotton prees, J. L. Hayward..... 419
Conpling for pipes, T."W. Moran 501,465
Cover for milk jars, C. N. Wilco. 601,178
Crane, C. H ]ilnx ................. . 147
Crane for mall bags 150
Creosote comPound .
Cuitivator, M. Macleod
Cut-off for sltde val 601,
Cutter, C. Raabe.... 501.213
Cyclea, driving mechani 501,064
Cycle wheel, P.J. Roussat, ....... %.m
Dsuuuengmg Joh peton & Browne.. .. 601,01
Dentaltoo), H. C. Woftord............ .. S0L1R
Dinner pail, E. B, & A. R. Anderson 601,813
Dish cleaner, A. Insinger...... 601,347
Dishes, wooden, D. H. Brenner. 501,404
Draft equalizer, H. M. & R. M. Hi 601,141
Dredging macbine, J. E-Walsh. 501,122
Dressstay, J. K 501,018
Doy " S
e
069
dL118
601,160
anto, H, L. T¥ier............. 601117
Dynamo regulator, W, H. Eicing. .... .. 501%
Dynamo, regulating, Wightman & L . 601,
Electric alarm money drawer, Walker & Bedford 501,308
Electric arc Jamp, G. Kirkegaard...... ervenes 1,080, 082
Electric arclawp, J. Jergle... ..... p

Electric arclamp, C. E.lgcﬂb ner..
Electric battery,J. H. M; .
Electric bell, W, J, Newman

. .. N
Electric circuit closing device. W.

Electrig contact apparatus, J. P. B. Fisk 601,208
Electric lightin, nysmmhﬁ. Nordmann, 601.086
Electric locomotive, WLiE, C. Eustis..... .. gﬁm
Electric locomotive, E. A. 2 5 AT .. oM, 146
Electric signaling, & .. 801,087
Electric algnull'nlg ofreuit, W. Daves 601,183
Electric snap switch, C, D. Hagkins. 601,088
Electrie switch, C. F. W. Hofer. 501,071
Electricawitch, L. T. Stanley... 601450
Electric switch, F. A. Thum............ .. 600,178
FElectric time switch, J. F. McLaughlin......... ... 501,221
Equalizer for rotary current systems, P. Nord- 501 oo
Elevators, safety clutch for, 396
Engine, rotary, H. C. Hunt. 601,146
Engine. J. H. Fickershor. .. 501,224
Excavator, H. P. Bennett... 501,400
Tyorot A Mathison o it

elet, A, Mathison,... .
Fence, J. 8. Hamilton. .. 602,34
Fen M. M. Shella| 501,216
‘ender for cars, W. J. Nunn..... .

Filling machines, J. ). Chav: 501,065

ie, ¢

AVAsSe.
Fibers, apparatus for treating vegetab
Wetherw,

escape,
eacape,

N. H. Hersberg
8.D. 8ilver....
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e
Flooring for blast £ M. W, Hes...... . 801,188
flue cutter, Cumming & o . 601,269
Fluid mixer, J. J. H. Cokelay. - 801,192
Fllmhlmz tank, J. H. Bavill.. . bii,A68

wing rall, D, ¥. Higgina... . SUL0T0
?burmnx apparatus, , Roberts. . . b1, 184
é’ ..... ceans . BULX
W. medell 501,236
"umaee. brick kiln, F. E. B01,
rarnace, gas, F. Slemens SLHT
Furnace, mcinaratmﬁ 601,
"urnwe, open hearth'stéel meltl les 601,200

Farnace tap, B. P. Mathewnon . 61,851

Garbage, burning, 8, H. Bro . 501,181
Garment fastening, A. T, Smith . 801,303
Garment pocket, H. Magou. . . 501,229
Gas burner, C, 8, Ford, fr, . G01,4658
Gas burner, ¥, J, Liebman . 60,743
(Faa burner, M. Wheeler . B0L291

Glas, apparatua for manurmure of, 3. B. Aroher. 501130

Gag, mannfacture of, J. C, Dods, 601,457

Gas, manafacturing, A. C. Humphreys. . 501,250

Gearing, B. A, GAre¥..,............ . 8014156

Glass moulds, eoo]inx. E. Kave. BT, 077

Grain reel, E. B. Hyde 501.4M

Grate, H J. Gordon.. 501,064

Grain ventilator, 3. A. Towel 501,116

Grinding mill, F. Schmldt.. . 801,108

Haand hold for reins, G. F. W! . 50,308

¥at fastener, J. J, ("Connor. . .. BCL286

Hat holder, J, M. Cotton D 501329

Hat hook, A. White..... . 501,453

Hay rack, E. Ries...... 1]

Heat radiator, F. Keiser.. . . SILA

Hemp afdnniupz machine, G E. Baldner

%{;1;1:: or b}guquets. ete, H. C, Wiedenmann
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Latch and lock, J, Adama. .
Lathe, C. S8eymour..........
Lathe attachment,
Lawn Take, J. nght .......
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Letter box, P. Fitzgerald. W

Lifting device, W. Bianc. . 051
Lifting Juck, G. W. La Baw. ... . 901,280
Lighthing arrester, J. K. Browne, . 500241
Lightning srrester, K. Thomson.. b0L,114
Mall box. J. Rmzan ..... 501441

+ Magazine gun, H, A
Magazine gun, A. 1. Rusaell,
MiN, erushiny or grinding, W.
Mining machine, Boland X Frits .

. Mining machine. Keil & Westerdah
Mnulder’s flask, J. Flockhart..
Motive power, A. Frank
Motor, revolving, Parker & Meston .
Music rack, W. H. Howe
Music turner, F. Morel..
Naokin ring, Broest Drovet
Nue look, B Holtann. s, Fosries & 0'ConsIL. i

protector for horees, Joerges "onnel y
Gl burner, F. L. MaGahan 501,386, 501,357

2E28
Sh%58

28
B2E:

aGal

Oxidé of rino, manafactaring, G, T, Lowig ...... 51189
Oyster sack, J. E. Burke....... 501,063
Paint keg, T. 501,171
Pan Il 601,248

601,265

, M.
aphic gallery, K. Hackh
orte, A. W. Hall.

Pinturew. supporting sta rd fo
. Pins, safety cateh for, C, du Bus
. Planter, C. L. Taylor. .

H. Lieber, ..

Planter, . Turner .

. Plated wire stoek J. 8. Palmer. . B0L157
Platform springs, J. P. Farrell. .... D01 41%
Plow, W. Jp Browne.......... 601,179, 501,180
Plumber’s hook, 3. Reznor.. .439, 501,484
Presetvative driat, T, G. Hojer.. .. 501.22%
Press, hay or cotton, 8. M Neel{ 1.435
Press, hydravlic, eto., A, Kampf..... a1, 428
Pressirig, mnachine for, garments, W, 601.327
Printing cotton fabrics, (. Ostersetzer. 501,156
Printing machine, O. 8. Bowman.... §01,419
Puip strainer, P. Reloicke..,..: 601,214
Punching macliine, J, Mohr,,. - 501,152

uinine, maklng £alts of, B, Grimanx. 501,066
ilway crossTng alarm, k. C. Putt.er 60143
Rail ulnt., M. > len... 093
Rail jhnt, J. M Price.,..
Rauilway signal J. Wayland.

Railway signal, M, Williams -
Raitway nigusling apparatus, R. Pfeil.
Raillway switch, Stévens & Mott
Railway switch automutic, M.
. Railway torpedo. E. G. Beckwith,.

Raketeethmmhlne J N. Bhort, 217
Refricerator, J. H. Hise, 501,249
Refrgerator, C. Hurd.... BIL27T
Refrigerator ice rack, @. W nce, 501,281
Refrigerators, ventilator for, J. Metzer.. 251
Register, Bwift & Warwick........coo00eua .

Resin, acid testers, msnuf&ct.ure of, . Bchaal. .. 50

ting for epinning machines, C. H. Chapman...... 501,24+
Liggz apioning frame, C. C. Kent. .. vereeacss .. B 42T
tonch trap, C, F. Kun 5. .. 5OLA50
tod reel, ' A. Bilm . Bol.251
Ruhber erager, Hoburt & Eidredge.... . .. BiL421
adiron J. M. Wishart. 501,264
tafe, C. Hill. 301,142
nte, W. W, Miaeli ... 0000 .. 501,092
ash fastener, W. szener 501,451
Rah rutener. . Waoleott ., $01,238
azh wéight, ¥. H. Homan. 601,848
Bawiog metals, C. Frameut b01,1%5
Berapar, whesled, Hudel & 8o B01.145
Seresn, ornagmenfal, 8, B, Wal‘:er ..... 601,242
Seams, making, B. Jaros - .. b01.478
leod planter, C. R. R . . 601,352
ewmgh achine, overseamlng. W& R Udtnely... 661657
Bemsuphore devlce. J. H. Friachen... bO1.062
ghoe fastening, A. Schinied............ 601,300
Bh:i"rta '?ttac mg drume and sleeves to. 6. H 0128
Sharpener for knives, ete., C. K. Brudford 501,267
" Bheathing Iath. A. Baldwin .. .. 001,397
Bhirt pattern, T, J. Goodwiin .. . 501,839
Btore serviceupparatus, D. Mppy . . 501,480
8tem for et Aowers, H. H, Francl %1-13!'
ignal, ¥islble. F. W, Dunbar.. 1,185
moke consuming furnace, B. Tts. H01.163
docket for incandescent tamaps, A. Ekst.r 601.206
. Bpindle bearing. G. O. Drape . 301,408
Spinniog top. J. L. Brown, .
8pring rlm for whaels, J. B Dunlop. 8r., &.J.

§§

e

taxé ﬂ paratus, J. Patten .. .....
. Btarching machine, '[‘.. Blake ......

- Btatiow indicgtor, A. W. Chorman
Btstl-bll ‘ind\oawl" o Grady % (‘blling
¥ bolts, cutting, J. P
Btann potlor. 3% Barslag e
8team enzine, J. M. Elckersho
8teel, hardening, H. Wilisch ... ......o0i00 i
. Steel andiron, manufacture of. Heaton & Hold

601,138 l.o 501 140
8tep ladder, C. T.Campbell 501,406
8tock car, G. C. Favllle..
Btocking stretcher, C. Grei
8torm step for our.door at.alr W. Moller.
Stove, J. Hilt

§'§"§§§_§
55
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tnve back. F 0 Farweil. 501,02
tove polish. J. G. Pohle. . . 501,254
traw stacker, Bufkin & Snyder. .. 501,242
treet sweeper, T. C Mve ..60%,30e, 501358
tuffing box. G. H. Bltohoock. ..... BOL.344
ulphur caundle, C. 8haw..... . 801471
Suspender buckle, C. Harrls .. BUL08T
Suspender end. E. Gutmaaun.... . b0 22
iwath turner, K. C. Blackstone. - S0L131
Bweater. 8. P. Cart ia . 501244
Bweeper. W. H. Gol . B0,247
witeh for electric conductora el b0L.191
witches, device for closlna. J. A- Thatch: 392
dwitch device, D. L. Boland .. ............. 501317
hing. apparatus for. A M, Gregory.. 1.136
Tel epbone cireulr, J,aroed & Pickernelt.. 1,085
Telephone circuita, Larned & Plckerneli.. - 571,086
- Telep exchange Aonarams C. E. Sorlbner .. 001,169
Telephone. mechanical, . WarreD............. 501,888
Tele! houe signallng nppurstns and circait, F. A.

ell. &01,102
Teleph(:nlc receivers. support ‘for. Burohell &
'l‘llavhone'iﬁiéﬁ ‘¢, 1. Soribuer. ..
Tolephonic apparatus, T, Spencer. ...

406
.. 501168
T3
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'I‘engon&. removing from chopped meat. E. s0141T llg“]"l"s WELI_ S'“KINE
er. . .+.. 6Ol
Ten sion reyulator, H. Peter ,187 HIAERY MARUFACTOR
ThrFanhlkng machines, attachment ror. a. W . yrd.lnllc. Jattl ng-. B.volving.

UCKOT. -\ vvveuannsernnans nes,
Thill coupling, G.'A . Brown. 1, Fiae b, ormpa® T E-e;eloped’ia, . 1008
Tbil coupllnu, M. Todd.. ... 504,115 anrnvl;-‘g- E:l?h‘Sn D d %
Thill tug. W. F. Nlederriter.. » Triion guality water; mailed,

Tire. pneumatic, J. G. Mlooney...
Tobacco monstenar, W.C. Sheldon

The Aweriean Wel l Wo

Tobacco pipe, O. Schroeder, ... 501,302 o 114 IS S-l}anll
:{‘obncco wrnmi"ns(c) mﬁclﬂne.hA. 558{'“6 ISL. Chiengo, Il
'onue support. osher " .

'I'ool, J, Hartoess. 501,273 & | Dallas, Texah

:I"ou]holder. H. V. it. $01.110

-}gg:apﬁ&éﬂ%ﬂ;% Jc Fl(snelﬂ 501%@ gCIENTIFIb AMERICANt hBEPPLE;
g Taseni: : ENT. Any desired back number of the SCIENTIFI

%“g;pgﬁaglgn} hn'pr'ﬂ?ﬁh,’f'_a' ¢ A' Wellor m{:}ﬂ% ‘AMERICAN BUPPLEMENT can be had at this office for

Truce. 1. B. n... 501,252 | 10 centa. Also to be had of newsdealers in all parts?g;nf

Truay board. E. V', Crane........ X the sountry.

T'rays, mfg. of, E. J. Kerahnw...
Tretie, extensibie, G.

paih e B s Q1L IWELL SUPPLY GO.
Trolling spoon, K. K. Pflueger.. 501,436 B 91 & 92 WATER STREKET,

:ll‘,l"llll(l")kk ll":‘a‘:’eaD{l!l‘R!c:] MS!’II!;‘ggrel: . 558'}:%;3 Mmufm‘l:rlei'l‘s Ba?::y‘:];in‘;i‘eedeﬂ {for

06 a6 10F macrix ma kivg, 0. Reddeid Sorket ARTESIAN WELLS

‘Type holder, 8. H. Nesbit 01,368

’I‘ype writinog machine, V. &

efg
Umbrella runner, H. Mchtensst.eln

for elther Gas, O], Waaer or Mineral Tests
Bollers, fi:ngi'nea. ordage,
Drilling Tools, et.c mmzmtea

Urinary nppnmtus, M. hermun, 601,572 cumlowe. mﬂ d -
Vehicle lam é)hol er (.. l< Billig. 601,401 s ‘m"'
gegﬂe e bnn ‘u For, M. HSi oL
ehlicles, running gear for, oller. ,
Vehicie wheel, 3, {iner.... .. e 501.420
Veneer machine, W. H, Wiillama. . 601,895 spEclAL "nTlcE!

Vial holder, A. Reichardt .. .....
Vetingmnachine,C. F. Roper..
Wagon, C. W. nohinaon

Waaon ack, H. M. Crippen
w ck C.H. Dwelly
Wa lcoverlmz. K.Jansen
Washboard, J. T. Sargen
Wushboiler, P. J. Shampay
Washer, T. GiDLTas...........
Warhing mach ine, C. Brule;
Washing machine, J. A.
Watch, N. Silberberg...........
Wwatch' bow fastener. F. Mink

Cox
Water mcter. "H.F. Whittier..
Water meter, G. B. Bassett.
Waterwheel. L. Wartz........
Weeder and cultivator. C. C, P
Well borlng macbine, C. W. Walker,
Whaljebone, artificial, Dame & Prud
Wheel tire, C. W. Van Houten......
Whip hanger, F. Tayler............

'Pv;tl)t}:%nduome photo-aengraved display sheets
entitle

“ Recent 1mprovements {n Air Compresgors,”
“Recent Improvements in Rock Drille,
malled free 1o anyone who will cut out this
advertisement andmail it touswith his name
and address

INGEESOLL-SEBGEANT DRILL CO.
Havemeyer Bldg,, Cortlandt 8t., New York, U.8.A.

4 E‘F\LL‘

@m..ums

n
Iy

STOWMEG

440 STaTE

BINGHAMTON N.Y.
THE COPYING PAD.-HOW TO MAKE

and howto uee; with an engraving. ERractical directions

how to e the gelatine ad and also the aniline ink
by whic! t e copiesar e made, how to apply the written
letter to the how @ Off CO) of the letter.

es
Contained in SCIENTI¥IC AMERICAN SUPPLEMENT, No.
43S8. Pricel0cents. For sale at this office and by all
newadealers {n all parts of the country.

SYLPHCYCLESETS

Allrldersaay.Qurepring frame
with pnenmalic tiressaves
muscle and nerve and Ia
luxury indered, You wanot
-i'.." the best. Investigate. We

alsg make & Sﬂ(gonnd r!gld

SETS OF CASTINGS
DEL E GINES
CATALOGUES

o

b e —— T0 5
GEAR WHEELS.& pARTsmF MouEL§
GOUORTMY B AT,

CeENERA, MOCHINERY
MINJNGTUNNELING

Rubber Rolls and Wheels.

Power Wwringing Machines, Drying and Ventilating
Fans. Allstyles of ’l‘ruck made to order. Catalogues
free. GEORGE . CLARK,

Box 1., Windsor Locks. Cous.

The Shimer Bunerﬂeads :

To work car Siding, Flooﬂug Cen-
- - ing and 8hip 11]) 0
BSagh and

" Mould Doors,
Bliggg. Cope Heads to

Sam’l J. Bhimer & fons,
Centre 8t., Milton, Pa.

W hite lead, manu facturing of, A.J. Smith [0
Wiodmili regulator. P. A. Myers..... 501854,
w:u%gw cball_;'. L%vcﬂngdﬁers o 24%
ndow shade ohnuon. . .
Wiretence lock,G 8. Bartholomew. . 240 lﬂventlons and Hovelt]es neve’oped
Wrench, A. A. Hull ............. 801462 [ " Mannfacturers of Rlectri Goods erimental
v‘::gggg LA sfﬂrmwr i_ﬁ sud Repair Work. THE N T. Ei S oTHICAL SN
Yarn gulding device for knitting machines, DEVELOPMENT CO., %1 William Street, New York.
Wright & HermoD....cooevvieieivierinariansnnns 601,128

A printed copy of the nmﬂmtion and drawing of

any patent 1n the for
fssnad since 1863, will
25 conts. Inordering
of the patent deslr

olng , Or any patent in print
e furnished from this office for
caee state the name and nomber
and remit to Mumn % Co., 361

If you want the hest CHUCKS, buy Westcott’s
. . ittle Giant Double G R
Drlll Chuckubllj}ﬂt,lac G!Inn

Brosdway, New York.
Canadian patents may now be obiained by the in- n
ventors for any of the inventions named in the fore- Lathe Chucks, Geared

ﬂ)tng llst. provided they aresimple. ata cost of $40 each.

complieated the cost be & little more. uli
{nstructions address Munn & Co., Rroadway, New
York. Other foreign patents may also be obtained.

Wovertisements.

Comb!natlon Lath- Chucks, Plain Unlvemal Lathe
Chucks, Independent Tathe Chucks. Made vy

Westicolt uck Co., tyueida, N. Y., S. A.
Ak fi orcatalom in Englhsh, French, Spanish, or German.

The AUTOGRAPHIC
REGISTER.

OR. DINARY RATES.

Inside Pnge, ench fusertion - = 73 cents n llne [
Back l’nce. ench insertion = - - - 1,00 a tive
fal and

¥ For L of Adver
Higher rates are required.

The above are charges per agate line— nbout el ht

words per line ‘This notfce sho we the width of the
and {is sey a.t,e type. vil may h
tisement s at

ngs ver-
e same rate per agate line, by measure-

A labor-Saving

T B

[ o ES'I‘ABLISHE‘I) 1843,

The Most Popular Scientific Paper in the World
Only $3.00 n Year, Inclading Postnge.
Weekly—52 Numbers n Year.

This widely circulateil and splendidly tilustrated

paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,

" Business ¥ em
Enforeing Honesty
and Acearacy.
Chicago Autographio Register Co,
¢ 150 E. Monroe Street,
CHICAGO, 1LL.
Send Jor catalogue & price Ust,

e tf LPeplSi Battg Aar o Tt 1o Parsons Horologica! Institute.
o 1L e | | €arn the Watch Trade

A A T e Engraving and Jewelry Work.
LATHE ™0, Mo, reoma i,

S | | Q02 rang 1 S T

Seneca Falls Mfg, Con 695 Water St,, Seneca Falls, N.Y,

IMPROVED L A TH E s

ERGINE
Sehastian Lathe Co. *oinain sy onies

MODERN

DESIGNS
Alsg Foot Lathes, Tools and Bupplies. Catalogue Free
180=122 Colvers Rireet

LFEED WA RBL

= '/_'__——-__-
BOILS THe WATER
WM BARAGWANATH & SON
46 W DIVISION ST

nroRcaTarasrs. CHICAGO

o) MASON & HAMLIN

Oneof themlmt
history of the

Keepl the Pianeo In Tune.
Much More Durable.

application,

Mason & Hamlin Organ & Piano Co.
> 1562 TREMONT 8T., BOSTON, MASS.

SCREW STRINGER

nggmvsmenu Inthe
0 Forte,

Quality of Tone 1’urer.
€& Fully Liustrated Catalogue sent on

T0 BUSINESS MEN

The value of the SBCTENTIFIC AMERICAN a8 an adver-
tising medium cannot be overestimated. Its circulation
{s many times greater than that of any similar journal
now published. Jt goes into all the States and Territo-
ries, and is read in all the princtpal iibraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circnlation. This he has when he ad-
vertises {n the SCIENT1FIC AMERICAN. And do not let
the advertising agent Influence you to substitute some
other paper for the SCIENTIFIC AMERICAN when Be-
lecting alist of publications in which you decide It I8 for
your Interest to advertise. This la frequently done for
the reason that the agent gets a .arger commission from
the papers having a small ciroolation than is allowed on
the SCIENTIFIC AXERICAN.

For rates see top of first column of this page or ad-
dress MUNN & CO., Publishers,

361 Brondwnv. New York,

Eatlm.ut,aa

ch{nes & Bpactalty.
Vendluzpio'.ine

WOODEN TANKS

ARSE wnwi"‘\ ""M\

W
LUWELL 5o
S I LE v,

monzsrnn OPTICAL CO.

OANMEAEVII!A T“E PREM

Fitted with all fmprovements for hand or tripod work, Including

swing-back and sdjusting front, yet withal

EXCEEDINGLY COMPACT.

It is the Ideal Csmera for Tourists, Bicycllsts, Canoeists, and all
others to whom a saving in space is an important coneideratlon.

Full particulars in our new catalrgue—malled Sree.

14 8¢. Water Bt., ROCHESTER, N. Y,

© 1893 SCIENTIFIC AMERICAN, INC

ing Engineering Works, Steam Ma éry,
New Inventions, Novelties in Mechanlcs, Man o8,
Chemistry. Electricity Telegrapby, Photography, 3rcbi~

tecture, Agriculture, Horticolture, Natural History,
etc. Complete list of patents each week.

Terwms of Sabscrivtion.—One copy of the S8CIxN-
TIIC AMERICAN will be sent for nne yeur—562 numbars—
postage prepaid, to any subscriber in the United States,
Cansda, or Mexico. on receipt of thrce dollnars by the
publishers; six months, $1.50; three months, $1.00.

Ciuba.—Bpecial rates for several names, and to Poat
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed. and correctly addreased,
seldom goes astray, but is at tbe sender’s risk. Address
all letters and make all orders. drafts, etc., payable to

MIJNN & CO., 361 Brondwvay, New York,

o——
THE

Scientific Dwevican Supplement

This 18 a separate and distinct publication from ‘I'HE
SCIENTIFIC AMERICAN, but {8 uniform therewith in size.
every number containing sixteeu large pages full of en-
gravings, many of whicb are taken from foreign papers
and accompanied with translated descriptions. -'TPRK
SCIENT1FIC AMERICAN SUPPLEMENT {8 published week-
ly. and inclodes a very wide range of contentsa. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology. Mineralogy, Natural
History, Geography, Arch®ology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Englneering.
Steam and Rallway Fngineering, Mining, Ship Building,
Marine Engineering, Photography. Technology, Manu-
factoring Industries, S8anitary Engineering, Agriculture,
Horticuiture, Domestic Economy, Biography, Medicine.
etc. A vastamount of fresh and valuable information
obtainable In no other publication.

7'he most smportant Engineering Works, Mechanisms,
and Manefactures at home and abroad are illustrated
and described in the BUPPLEYMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMEBRICAN and one copy of the S8UPPLE-
MENT, both mailed for one year to one address for $7.00.
Bln.gleooples. 10 cents. Address and remit by post.alorder.
expreu money order, or check,

" MUNN & CO., 361 Brondway, New York,

(¢}
ilding Editi
Building Edition,

THE SCIENTI¥IC AMERICAN ARCHITECTS8' AND
BUIIDERE’ EDITION {8 Issued monthly. $250 a year.
8logle coples, 26 cents. Thirty-two large quarto pages,
forming a large and splendid AL ine of Architecture,
richly adorned with eiegant niates sn colors, and with
ofher flue engravings; {llustrating the most Interesting

xpmples of modern archltectursl construction and
allled subjects.

‘A special feature 18 the presentation In each number
of a variety of the latest and best plans for private resi-
dences. city and country including these of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are giveu, together with Plans,
Desariptions, Loeations, Estimated Cost. etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architeetural publication In the world. Bold by all news-

dealers. 350 a year. Remit to v

MUNN & CO.. Publishers, -
361 Breadway, New York,
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HENRY CAREY BAIRD & CO.

Indostrial Peblichers. Booksellers, and Importers,

810 Walnw St.. Philadelphla. P’a,. U. S. A.

$F Our new and Revised Catalorue of Practical and
8cientific Books, 88 pages. 8vo,and our other Cataiogues
and Circulars. the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
to any one in any part of the worid who will furnish his

VANDUZEN S35 PUMP

THE BEST IN ru: WORLD, _
Pumps Any Kind of Liguid,
Alwaysin Order, never Clogs nor
fraszes. Every Pump Guaranteed.

. 10 SIZES.
200!0 12000 Gallons per Hour.
T to $'THeach. Address

THE VAHI]UZEH & TIFT 60,

102 ta 108 E. Becond 8t., Cincinnati, 0,

F YOU HAVE ANY SMALL ARTICLES

in Brass or Iron that you waut manufactured
in quantities, write to THE JoNES Bros. ELEC-
TrIC Co., 28-30-32 West Court St., Cin’ti, O.

ALUMINUM: ITS USES AND AP-
plieations. A valuable and interesting article by G. L.
Addenbroeke. _Contained in SCIENTIFIC AMERICAN
BUPPI.KMENT. No. 859, Price 10 cents. To be hud at
this office and from ali newsdealers.

GATES ROGK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore t
all othier Breaxe s combined,
Builders of High Grade Mining
Machinery. Send for Catalogues.
QATES IRON WORKS,
30C Soe. Clinton St.. Chlcnnrn

136 C, Liberty Street, New York,
237 C. I'ranklin St., Boston, Mags

STEEL TYPE FOR TYPEWRITERS

Stencils, St.eel Stamps, Rubber and
Metal T ‘Wheels, Dies, eto.
Maodel and X pret mu-'nlrLl Work.
R Seall Machinery, Novelties, etc.,, man-

ufactured by special contract.

New York StencilWks, 10G Nassau 8t, N, Y

Chain Belting Engineering Works,
APPROVED APPLIANCES FOR

Elevatmg, Conveying & Transmission of Power

Builder of Dryersfor Grain,

Brewery Grains, Refuse from
Glucose, Starch and Diatlllery

Elevator Buckets,
F. H. C. MEY,
Buffale, N. Y.

Works, and Manufacturer of

HE G

A perfect pulveriz

For FREE

BRADLEY FERTILIZ

the wet or dry process.
than any other Mill,
pulverizing Mill manufactared.

RIFFIN MILl:

or of all refractory sabstances by either
It works better and at less expense
and is conceded to be the only perfect

Illustrated Pamphlet address

ER CO., 92 STATE ST, BOSTON.

1ng Machlnery ‘Woo

d Malt Houses, Dlsﬁillerles
Tile Works, Filters,
Coffee Machinery, ete., ete,

THE HARRINGTON

STEEL, IRON, COPPER, ZINC, BRASS, TIN,
And all other Metals Petfornted as qumted for Grain C)eamng[and Min-

er_and

R)ce, Flour and Oi
Fl?er Presses, o

ills, Sugar
gtone. Coal

and Ore Screens, Brick and

Spark Arrest,ers. Gaa and Water Works, Oil, G as, and vVapor Stoves,
Standard Sizes Perforated Tin and B rass always in Stock.

& KING PERFORATING CO., Chicago,

And 284 Pearl Street, New York.

A NEW FLY TRA P’,—Dealers and manufacturers
of light woodwork and teys who examine patent No.
499,722, dated June 20, will ind it totheir Interest now to
address 1. J. EDGE, Box 400, Minneapolls, Minn.

GREENERD ARBOR PRESS

DURABLE AND EFFICIENT.

Saves marring, upsetting, or aprin%lng
the arbor. Saves cleaning out the centres
angl taking offthe dogs.
N o 2. Welght, [Y] lbs 2 Net price, 313
0. 3,
l" Thustrated cifcular on applu:atum.

CHANDLER & FARQUHAR,

179 Washington Bt., Boston, Mass.

MEOHANICS’ TOOLS.

Tf you are interested 1n Tools 48 a manufacturer or
amateur, you should have a copy of our new cata-
logue. Our 1892 edition 18 a very elaborate and com-
R‘lete book of 704 pages, handsomely bound in cloth.
he book wﬂl be sent to any part of the world, pre-
paid, on recel f $1.00, and the money thus patd
will be refun ed wlt.n the Brat purchase amounglng
10 $10.00 or over. Kvery manufacturer and amateur
should have this catalogue, even if they do not in-
tend buying thelr Tools and Supplies of us.
MONTGOMERY & CO., Fine Tools,
1035 Fulwon btreet, New York City, N. Y,

NICKEL

AND
ELECTRO-PLATING

Apparatas and HMaterial.
TRE
Hanson & VanWinkle Co.
Newark, N..l.
8l L1BERTY ST., N. Y.
23 8. CANAL STREET
CHICA®O.
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MUD: A MATERIAL IN PERSIAN
and Ea.stem Architecture.—By Willlam Simpson, R I
M.R.A.8. An interesting London Boclety of Arts ]
ture on the mud.puilt structures of the East. With 7
1llmstrations. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. %63, Price 10 cents. To be had at
this office and from all newsdeslers.

RIFE’S AUTOMATIC
HYDRAULIC ENGINE OR RAM

SUPPLYING WATER FOR
Trrigation, Small Towns, Railroad Tanks,
Factories, Steam Mg Dmrtes, Country
Residences, Stock Yards, Automatic,
;‘ﬂicwm Dm‘féhleh af'ﬂd
- nexrpensive, il or
. fully illus. catalogue.

E¥See iliustrated notice
tn Sei. Am., p, 5. July 5, 90,
Rife’s Hydrowllec Engloe
Mrg. Co., Hoanoke, Va.
**ECONOMY IS WEALTH.”
Agents wa.nted to gell the Im-
Ernved Hnll Typewriter.
'he only standard machine made
for & reasonable price. Prints all
languages. Interchangeable type.

B Send for Catalogue.
Address N, TYPEWRITER CO.

611 Warhington Street. I3oston, Mass.

Columbian Exposition Electrical Bldg., Section L. Col.4

Mention Scientific American,

to the use of any
still perfect,’ is he
more.

.Densmore Ty

“THE DENSMORE”

SONME POINTERS.—None of its operators ever willingly go back

other typewriter. ‘““The alignment of my machine is
ard cvery day from the oldest operators of the Dens-

They all testify thet it has numerous conveniences and a most
y “‘delightfal touch.” More than a score of indisputable advantages over
any other typewriter are clearly shown, and testimonials from great con-
“cerns, given in our free pamphlet.

pewriter Co.,202 Broadway, New York

IMPROVED TROLLEY SYSTEM.—DE-
acription of an improved overheud system of electric
traction recently ado%ved by the South Staffurdshire
Tramway Company. With § enzruvlnzs. Contalpned in
SCIENTIFIC AMERICAN SUPPLEMENT, No. ¥86. Price
10 cents. To be had at this office and from ail newsdeual-
ers, ‘'he same bpumber contusins a description (with 2
lllustmti(.ns) of a new electric_tramway at Paris, and
also a escr.gt ion of Siemens & Halske's electric railway
conduit. with 3 jilustrations.

JUST PUBLISHED.

Star « I)aps

By Richard A. Proctor, F.R.A.S.
* % %

A series of twelve elegantly printed Maps of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positiond at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificlal luminous stars as an ald
in fixing in the mind tbc names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this 18 one of the most popular, usetal,
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price
$2.50, postpaid.

MUNN & CO., Publishers,
361 Broadway, New York.

L FREE -

Iﬂ 5 A fine 14k gold plated watch
; is to every reader of this paper,
Agl Cut thid out and send it to us
ZEwlth your full name and ad-
5| dress, and we will send you
one of these elegant richly
Jeweled gold finished watches
by express for examination,
and if you think it is equalin
appearance to any $25.00 gold
watch, pay our sample price.
J#3.50 and it is yours. We sen
with the watch our guarantee
that you can return it at any
time within one year if not
satisfactory, and if 1you eell
or cause the sale o
will give you Ome Free. Write
at once as we shall send ont
samples for pixty days only,

THE NATIONAL M'F'R
ﬁ & IMPORTING CO,,
4 334 Dearborn Street,

CHICACO, ILL. .

those who use a STUB PEN.
$1.00 per gross.

N IDEAL STUB PEN-Esterbrook’s Jackson Stub, No.442
A specially EASY WRITER, a GOOD
ASK YOUR STATIONER FOR THEM.
THE ESTERBROOK STEEL PEN CO,, 26 John St.,, New York.

INK HOLDER and a DELIQHT to
Price,

ICE-HOUSE -AND COLD ROOM.—BY
R G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5%. Price 10 cents. To be had at this

office and from all newsdealers,

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES,.SEND FOR CATALOGUE

10 CHAS BESELERMaKer2IBCENTRE ST.
NEwW YORK.
ight and pro.

$10.00 to $50.00 fas:

ness, Magic Lanterns and Views of populur sub-
ects. Catdiognes oo application. Part 1 Optieal, 2

athematical, 3 Meteoroiogical. 4 Magic I.anterns, ete.
L. MANASSE, 8% Madison Street, Chicago, i1,

$25 10§60 Exre

Gentlemen, using or -eltl-!
#01d Reliable Plater.” Oaly
practical way to repiale rusty and
wors kuives, forks, spoons, eteg
| quickly done by dipping in meited
metal. Na experience, pollshing
or xaachinery. Thick plate 8t one
operation; lasts 5 to 10 yesrs; Ane
Bolsh when taken {rom the plater.
Every family has plating to do.

Plater sells readily, Profitslarge.
W, P, Harrbson & Co.,, Colambas.0.

SMOKELESS POWDER AND MAGA-

zine Rifles,.—By L. G. Duff Grant. An interestlnz paper
on the vatious smokeless powders for military purposes
now in existence, and the weapons mostly used there-
with. Conrtained in SCIENTIFIC AMEHICAN SUrPLE-
MENT, Nos, 892 and 893. Price 10 cents each. To he

er night, A

CORATING vmu V)R

JAPANNING ENRMELING ¢ DECORATING kit 13
RGEST s MOST COMPLETE PLANT IN THE LOUNlR

roR TH19 CLASS OF WORK - BICYCLE ENAMELINGA SPECIALTY,

AUTOMATIC M'F'GCO. COR. 31ST u1AVE. NEW YORNK.

SCIENTIFIC EXPERIMENTS. — DE.
scription of some simple and easlly performed sctentific
ex erimcents. Foucanlt’s pendulum, exchange of water

wine, the bird in the cage, the ﬂve-pointed star, the
sum of the angles of & trinnf]e, surface of the sphere,
with ¢ illustrations. Cunta ed in BCIENTIFIC AMERI-
CAN SUPPLEMENT, No. %73. Price 10 cents. To ba
had at this office and from a1l newsdealers,

RSy USE GRINDSTONES?

If B0, we can supply you. All gtzes
R mounted and uninounted, always
kept in ptock. Remember, we make a
sFeclaltyof selecting stones Tor ail Bpe-
. clal purposes. Ask for catalogue,
Py The CLEFELAND STONE €O,

=== 3d Floor, Wilshire, (levelznd, 0.

NGINEERING I EPARTMENT

nmes mEbc m nl Mechn.mcd
Mining E: eering, and Manual Tech-
nology. 1B two

e880rB, 10 Asaistant:
buildi extensive facilities, fleld outfits, drnngi:tmg-
rooms, alioravories and shops. Tmtlou, 8656 per annum,
ooursa in highway construction, Sever | free scholar-
ships. For onuloxua of this or Audamw, Law, Madlcal

W|L°§I‘W|f“d‘|nms, NASH\?WLE TENH,

—— Bursar,——

,ALANSON CARY ¢

RINGS

CRIPTION
240 & 242 W 291" ST NEW—YORK

hud at this oftice and from nll newsdealers.

Ice, etc,ina few minutes,

Family Ice Machine

to prepare one’s self soda water, $i.

SIOand . Filters, 81 25 and up. Cookers. $§1. Si;altznt.eurs

and up. L.DERMIGNY, 126 W, St.N. Y.

small

PATENT PETROLEUM MOTORS. senzine

Specially adapted to run all kinds of macblneryused in
industries, milis, small eleotric light, plunts, pum A,
a1l kinds of vehicles, etc., etc.

motors already in use. Received awards atall Expositions

Motors of from 3 to 30 h. p. ready for delivery.
§¥F" Our Motors are exhibited at Columbian Exposition,
Chicago, Section F, No. 1628.
8F Send for Illustrated Catalogud end Price List, Free.

J. M. GROB & GO., MITs, “orggSaanyect

Firstand largest O1l Engine Manufactory in Europe.

 PETROLEUM M

OTOR BOAT,

© 1893 SCIENTIFIC AMERICAN, INC

PROPOSALS,

SEALED TENDERS WILL BE RECEIVED BY
the Government of Newfoundland, addressed to the
Colonial Secretary, on or before the 15th day of August
next, for a leare of the St. John’s First Class Simpson’s
Jmproved DriDock, and of the harbor works in connec-
tlun therewith, for a term of ten, fifteen or twenty years.
The Dry Dock is 620 feet in extreme_ length, with a
draft of 25 feet of water on the sill at high tide. Itia
Pbuilt of concret.e, riteh pine and oak, and is 10 good
condition. The property 18 eq uipped on one side of the
dock with all necessary repair, shop and office accom-
modation, in a brick buildin, 400 feet long, 3 feet wide
and 16 feet height of wall. he shop i8 provided with
1 vertical drill; 1 punch and shearg. I set plate rolls,
electric light p!unt and engine and beiler, with necessary
ghafting, In separate brick building, on the same
alde of fhe dock, is t.he pumg)ing met,a]]nﬁmu congigtin,
of two W. H. Allan’s $-inch centrifugal &)um s {direc
acting ‘horizontal engines) and one centri-
fugal (engine, compound, double, vertical), all supplied
by a pair of marine boilers. The gate is & ficating iron
caisson, provided with steam warping capstan and steam
b it pump. Tenders must state term of fyears Pro-
sed, rent and gecuritiea for performance o
‘urther Bartlculars may be had on application to me,
%1 : 021?11,1) Colonial Secretary, 8t. John's, Newfound-
and.—

DELANEY’S
Expansion Packings
for Steam, Water & Ammonia
are best and cheapest.
DELANLY’S
Mmu,llizgl Gaskets and

L)

n ng)c
make everl asting joints.

H. J. Delaney & Co. Mfrs.
Third & Fowler Sts., Milwaukes, Wis.

GRAPES: HOW TO KEEP.—METHOD
of preserving 2raws by the use of huttles of water and
by water tubes, ith 5illustrations, Contained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. %90, Price 10
cenls. To be had at this office and from all newsdealers.

CEAPER THAN WINDMILLS

B ‘
. SAFETY VAPOR ENGINE GO

& MURRAY 5T. NEW YORK.

I_YON HEALY,

68 Monroe 'St., Chicago i
Will Mail Free their newly enlarged
Catalogue of Band Instruments, Uni- §
forms and Equivments. 400 Fioe Il-
lustrations, describing every article
required by Bands or Drum Corps.
Contains instructions for Amatsur Bands,
Exercises and Drum Major's Tactics, By-
Laws, and a Selected List of Band Music.

183 LA SALLE 5'r
"CHICAGO.lu

CHOLERA : EPIDEMIOLOGY OF.—
BY Dr.G. Archie Stockwell. An interesting and valu-
wble paper on the dissemination of the Asiatic Cholera,
showlog what does und what does not spread the dis-
ease. Contained in S8CIENTIFIC AMERICAN SUPPLE-
MENT, No, 888, Price 10cents. To be had at this
oftice and from «1l newsdealers.

{%&Wﬁw
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THOM

Pa
LEHIGH AVE z.AMEm AN 5T Pl

WATER JAMES LEFFEL & C0.,

SPRINGFIELD,OHIO,U.S.A.
Send for our fine

large PAMPHLET-WH EELS

JUST PUBLISHED.

eay,
”Fcof MN

THE MANUFACTURE OF

Liquors and Preserves.

By J. De BREVANS.

PRICE $3.00, POSTPAID.

The author 18 an eminent French chemist who has
devoted much time and study to the preparation of
Liquors and Preserves. The great value of the work
consists in the formulas, which number over 30, and
are 8o arranged that, if the manufacturer has no dis-
tilling plant of his own, ke can still make many of the
liquors from the essences. The manufacture of French
liqueurs, etc., from essences is very profitable and does
not require large capital. The raw materials, the plant
of the distiller, etc., are described accordingto the best
modern practice. The hook has §5 illustrations, 18 ta-
bles, and a full fndex.

I Send for Table of Contents.

MUINI ¢ CO., Publishers,

BOIENTINIC AMERICAN OFFICE,

361 Broadway, New York.
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Wovertisements.

OIRRDINARY RATES.

Insidie Page, each insertion, = 735 centsa line
Back Page, each insertion, $1.00 a line

§F Fer seme classes of Advertisements, Special and
Higher Tates are Tequitred.
ht

The above are chargea per agate line—about e
words per line. Thisnotice shows the width of the line,
aundis set in agate type. Engravlﬁs may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter pcess. Advertlsements must be
081 at Publicatlon Office as early as Thursday
mornin to appear in the following week’s issue.

COLD FORGED PRODUCT.

Fluted Tire Bolt

Patented Nov. 11, 1890; Oct. 20, 1891,

in the rim and tire.
GOLD MACHINE SCREWS
FORGED SIDE KNOSB SCREWS
THREADED WIRES
Mistakes in Addition,
Office Headache,
E me.erisused. It saves half the
£ time in doing the work and all
accuracy ell arithmetical prob-
lems. Y dont Yeu %et one ¢
phiset,
E2-58 jLLNOIS BT., CHicAQO
isitors to theg

1s stiffer and stronger than a common bolt. The fluted
STOVE BOL'I'S
AMERICAN SCREW COMPANY,
and mistakesin car ing forward
time looking for erroys, Solves
Write fer Pam
WORLD'S FAl

shank prevents the bolt from turning
LOCK CAP SCREWS
PROVIDENCE, R. I.
don't eccur whe e the Compto-
J'with reat rapidity and absolute
FELT & TARRANT MFG CO.
should inspect the handsome

Regipters, Bunshine Recorders, TWrite
emometers, and other Mete- for
orological apparatus on exhibit
in Weather Burean Building, Cate-
froms Julien P. Frieg, 107 K. Ger, togqiee.
8t., Baltimore, Md., U, 8. A., who

als0 _manufactures Hell ?hs
for U.8. Army and State tias,

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Mauofactarers of Iron and Stesl

STORAGE TANKS.

OFFIOR,

34 Floor, Rookery Bldg.

W CHICAGO, ILL.
SAWSandLumfzermeanAws

sendustheir full address for acopy of Em- A

Wanted 50,000 S8awyers

erson’s [ Book of SAWN, new 1883 ed!
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful etfect upon improving their qua-~
Ity and tonghness, enabi iqgjus to_reduce

Address EMERSON, SMITH
falls. Pa.

prices.
& CO. (L.injted). Beaver

@ 2) AL [2OZ S RIM
! “' BORED 70 SHAFT SIZE KEYSEATS AND SE T
- ‘r SCREWS SAME ASANALLIRON PULLEY . LARGE

PULLEYS FOR ANY AMOUNT OF HORSE FOWER
. SENDFORDESCRIPTIVE CIRCULAR TO
& C0. MFRS, 7 EDDY 57. PROVIDENCE R.I.

IT

Looks Acts

Like an Expensive Watch.

and

Appearance, time and durability are all
there, yet it costs only $4 to $15 In many
styles;

The
Quick=winding
Waterbury.

Your jeweler sells it. st

ATENTS!

MESSRS. MUNN & C®., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patente
for Jnventors.

In this line of business they have had Sorty-flve years
ecrerience, and now have wnequalai facilittes for the
preparation of Patent Drawings, Specificatious, and the
orvsecaution of Applications for Patents In the United
States, Canada, and Foreign Conntries. Messrs. Muon
% Co, also attend to the preparation of Caveats, Copy-
rizhts for Books, 1.abels, Relssues, Assignments, and
Reports on Infringements of. Patents, All business in-
trusted to them is done with special care and prompt-
ness, oD very reasonable terms.

A pamphlet sent free of chaige, on application, con-
taining full inforreation about Patents and how 10 pro-
cure them: directions concerning Labels, Copyrights,
Designs, lg'atent Appeals, Relssues, Infringements
Agsi nments, Re? Hints on the eale of
Patents, etc.

‘We algo send, free of charae, a Synopsis of Foreign Pa-
tent Laws, showin the cost and method of securing
Patents in all the principai countries of the worid.

MUNN & CO., Solicitors of Pareuts.
361 IBroadway. New York.

BRANCH OFFICES.—Nos; 622 and 64 F Street, Pa-
afic Buildin , near 7th £treet, Washluagton, D, C.

Cases.

Scientific dmerican,

telephone, and

comes gnllexternalsounds. The

every navy in the world.

almost eve;
Jwith the other.

pation with 13 separate

the elightest trouble.

coustic for purposes of
ada, Germuny, France, Austria, India, etc.

Street, London, England. or to H. C. Byshe
the Homacoustic may be seen in full operation.

which you have installed {n my ﬁremlses.

room io this large bu
1 find the switch in my room which places me in dl
ortions
our syst
sgystem that I have seen, indeed
1 {nternal communieatio:

The Homacoustic Company has for disposal the valuable fundamental patents fully granted in Ameri

The Telephone entirely superseded for indoor purposes by the

OMACOUSTIC.

Why? Because the Homacoustic requires no batterles, therefore no maintenance, he-
cause the Homacoustic intensifies the vocal sounds, secures absolute privacy,
interfered with by atmospherical disturbances. and because |
further because 1ts first coat 1s its last cost. The Homacoustic also super-
gedes all existing means of Inter-communleation; the principal in pnenmatic; it has all
the advantages of the telephone, with none of its disadvantagea. The Homacoustic over-
Admiralty of the British Navy installed the Homacoustic
in the noisiest ship in the Britlsh Navy with pronounced success, and notwithstanding the
exceseive vibration of the ironbuikheads and the tremendous noise of the engines, the
slightest word of command was distinctly audible, The Homacoustic will be installed in

ts not
1 much less costly than the

PEZARSON’S WEEELY.—THE SEARCH LIGHT.—S0CIETY NEWS,
OFFICES, HENRIETTA ST., LONDON, W, C,, JUNE 27TH, 1883,
THE HOMACOUSIIC SPEAKING TUBE COM
GENTLYMEN -—I am ve

PANY,

well satisfled indeed with the speaking-tube aystae
The instalment is quite complicated,
ding belng In more or less direct communication
communi-
of the building, works perfectly easily and without
em iz an indefinitely better one than any telephone
I think it would be very hard to beat the Homa-

n,
Yours faithfully, C. ARTHUR PEARSON.

Can-
%}glicationa to the Homacoustic Comgvany’s head office, 22 Jueen
474 Britigh Section, Electricity Buildin , World’s ¥air, Chicago, Where

IT Wills CONVI

SEND F{0aCTIY

iCE YOU OF OUR AB

TOILET PAPER ECOR LESS MONEY

l NP

ITY TO SUPPLY,
IT CAN BE 0B-

KODAKS.

Take one with You

to the World's Fair.
R

They’re the only practical camera for the purpose.
No bulky glass plates—no troublesome holderse—no
need of hunting up a dark room. With our special
Columbian spools of film, containing 200 exposures
you can have your Kodak loaded before leaving
home and can then “press tiie Lutten” as often as
you like, while at the Fair without the necessity
of reloading.

Eastman Kodak Co.,

Send for !
{ Catalogue. Rochester, N. Y.

JEENINIT s TOOLS mimr
woce. CELIBESLY & CGO.

CATALOGUE
ANDAGENCY, CRICAGO, ILLUS.A.—

BARNES' | .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
T{::h apeod" tm,be mn::rl:;.’zl c:ﬁfdpbom o tgp}oﬁ
» 2 awers
:n\g:lrm{w u‘:)les:; drivo.x'ith equa) safety, ;ha
smallest or largest driils within its range—n won-
derful ecovomy in time and great saving in drill
breakage, Send for catalngue.
W. F. & JNO. BARNES CO.,
1999 Ruby St.,, - Rockford,Ill,

PATTERN MAKER, 1.8ctdie ] Wy

———
S{toB0H. P. T

H

'F Motor of 19" Century
Can be used any place, to do any

awork, and by any one. No Boll-

er! NoRire] No8team! No
Ashee! NoGauges! No E"t‘fjl'
neer! A perfectly safe Motor

for all places and purposes. Cost
of operation about one centan
hour taeachindicated horir poo-

= v, For circulars, eto.. add)
S ARTER GAS ENGINE GO

-
i i iy el P. 0. Box 15, sterling. 11i.

ooNa!
SIMPLICTTY. Sa4TETY.
e ——— o

“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

fmbodles the moat Progressive Mecha ical Principles.
Al the.Esaent;ai'Fwnm Greatly Perfected.
- and Permxb

All type cleaned in Ten Seconds witbout Soiling the Hands.
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.
Wehave 2 branch offices tn the principal cities throu hout theUnited States.

'afrwowm()'#" L0f pUIS

efrt’ Alipoent. -
Faslest Running, and Nearly 8ilent.

ZINC ETCHING

0
2

T ) ——

A SPECIALTY

HALFTONE PROCESS
L

raving

CATALOGUE WORK

+€ I’
7 Z20F=

MAGAZINES,
A BOOKS,

-l
#§* SOUVENIRS.

&

viD

i G
A .HK E L SLWJQ&BOWZ}@g&%gG

HW.JOHNS
ASBESTOS
STEAM PACKING

Boller Coverings, Millboard, Roofing,
Bullding Yelt, Liquid Paints, Etc.
DBSCRIPTIVE PRICR LIST AND SAMPLES SENT FRER.

H. W, JOHNS MF@. CO., 87 Malden Lane, N.Y.

.

50
FepCent,

Y warzanted to bo firs¢ olass, simpls
Ln construction, strong, dursble

. and acurstely Stted, whish makes
> vidingon ¢nr Whes! & plessurs

work; matertal wo usp 1a of the highett grads, whesl

arantoad. Wiite for aor Illugtraidd FEER satalogue.
DEPT.B-0IFORD MFE. C0. 335 WARASH AVE. CHIGARS.

ELECTRO MOTOR. SIMPLE. HOW T0O
make. By G. M. Hopkina.—Description of asmall electro
wotor devieed and constructed with a view to assisting
amatenrs to0 make & mator wnich might be driven with
advantage by a current derived from a battery, and
wiiok wonld huve gutlielent power to operate-z foot
lathe or any machine requiring not over one Wan POwer.
With 1i figures. Contaibed in SCIKNTIFIC AMENICAN
SUPPLEMENT, No, 41, !'rice 10 centa. To be had st
this ottice and from all newsdeslers.

44 Broad Street.......... tesesnane nresarernas New York.

113 and 175_Adams Btreet. .. Uhieago, I

Fifth and Race Streets.. Cincinnati, O

F«]Hrtghie Building.......................... Atlanta, Ga.

15 t Street.... ... ... San Francisco, Cal.
business outside the U. 8, tranaacted by

401407
T 138 F 8

Thomson-IIouston Interoational Kiectric Co. 44 Brogd 8t, New York

ELECTRICAL * MINING * MACHINERY

Electric Mine Locomotives, Electric Drills, Electric Goal Cutters,

Electric Pumps, Electric Hoists.
WE ABE THE ONLY HOUSE IN THIS COUNTRY FPURNIGHIKG ELECTRICAL MINING MACHINERY

GENERAL ELECTRIC COMPANY,
DISTRICT OFFICES:

Atlantic Avenue...........covinuen.... Boston, Mass,
609 Arch 8treet........ ladelphla, Pa.
Sibley Street . St. Paul, Minn.
treet, N.W. .. hington, D. C.

Masonic Temple Denver, Colo.

© 1893 SCIENTIFIC AMERICAN, INC

|JuLy 22, 1893.

sH PAILD for all kinds of good Second-hand
c 1ron and Wood-Working Machinery.
@ Address W. P, DAVIS, ROCBESTER,N.¥Y,

“The ease of cycling is in the tire.”

Guarantesd
agaimit
puntture.

Fastest and
most
resilient.

Built to
Tast.

Tha Columbia
catalogueis the
most readacle
book of [ts class
—beau‘ifully -
Tustrated—¥Free
at Golumbia
agencles — by
mall for two
2-cent stamps.

POPE MFG. CO.,
New York. Chicago. Hartford,

! Boston.

LIFE SAVING DEVICES.— A COL-
lection of anggestions of devices for comm unic atiog be
tween the shore and siranded vessels, offered to the
London Daily Graphic by various correspondents. With
lwuIusrrumus.N(,nmsargd gm4gcnzxrxr1csg?nﬂl(5A2N
UPPL.EMENT, Nos. . B S
S N a6, H6D. N7 874 and 554
Price 10 cents each, or £i.30 for the series. To be had
at this office and from all newsdealers.

P. PRYIBIL

519-531 W. 418t ST.
NEW YORK,
MANUPACTURER OF

Motal, Horn, and Ivory Working

‘MACHINERY,
- - Especially Lathes of the Most
Ex(enaton Splaning Lathe.
Man in w0 Sizom Impmvedv Stylg:tgéll%ml,am

29" awing or 44" extendad. Weight 1,400 lbe.
g1 & 0 “

3,000 Ibs. [ Agents Wanted,

THE ARMSTRONG MACHINES,

For Cutting OF aud ‘I hreading Pipe.

For Hand
or Power.

No.1outs off

or

-

onr Stocks and Dies, which
edged to be THE BEST,

n
these
are universally acknowl.
§#¥ Send for catalogue.

THE ARMSTRONG MFC. CO,, Bridgeport, Ct,

machines as good as

The Amerizan Rl Telihons Sompany
125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms:

“The patent itself is for the mechan-
ical structure of an electric telephone to
be used to produce the electrical action
on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, orother material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an electric tel-
ephone in the construction of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones.
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