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PROGRESS OF THE WORLD'S FAIR BUILDINGS,

The site of the Columbian Exhibition at Chicago
has been for some tinie a scene of the most stirring life
and energy, and the grounds are rapidly taking on the
appearance the architects and managers have designed
they shall present before the opening of the great fair.
The rate of progress being made cannot be fully appre-
ciated on the mere understanding that some four thou-
sand men are now regularly at work on the fair
grounds, for, with the generous scale on which the ex-
penditures are being made, and the careful elaboration
of the plans before the work was commenced, it is ap-
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CLAY MODEL FOR SECTION OF ARCH OF DOOR IN MINES BUILDING.

parent that another and a greater army of co-laborers
is at work getting ready and forwarding to the site the
materials to be used, such materials being furnished,
as far aspossible, in a state which calls for compara-
tively little work to fix in completed condition.

Our first page illustrations represent the present ap-
pearance of three of the important buildings of the fair
which are now nearing completion, the work on these
structures being further advanced than that on any of
the others, although a great deal has been done on each
of the main buildings. The Woman’s Building is entirely
inclosed and the oilers and painters are putting on the
outside finish, while the plastering and completion of
the inside is in progress. The roofing of the Mines
Building is being rapidly completed, and that of the
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Transportation Building, although not quite so far
advanced, is being energetically pushed forward. The
mild weather through most of December afforded op-
portunities for pressing the outside work which had
hardly been looked for, but which were taken advan-
tage of to the fullest extent. This circumstance also

permitted of almost continuous operations being.

carried on in the docking of the interior waterways,
and the landscape gardener, Mr. Ulrich, has been able
to keep about four hundred men employed in grading,
filling, and tree planting.

At the same time the work in all the other depart-

ments is actively pro-
gressing under the di-
rection of numerous
mechanical, electrical,
sanitary, railroad, and
municipal engineers.
The engines, boilers,
and belting to form the
power plant will be ob-
tained mostly free of
cost from exhibitors, by
whom they will be in-
stalled as exhibits, and
it is said that in this
way the necessary plant
for 16,000 horse power,
of the 25,000 to be pro-
vided, is already secur-
ed. Negotiations have
also been closed with
Henry S. Worthington
for a pumping plant
free of cost for service
on the grounds, with a
capacity of 40,000,000
gallons per day. A tri-
ple expansion engine to
be furnished by a Mil-
waukee firm has cylin-
ders 30, 58, and 88 inches
in diameter, with a 60
inch stroke. Another
firm is to furnish six
large engines develop-
ing an aggregate of
3,000 horse power, ope-
rating also compound
air compressors, the
feed pumps, heaters,
condensers, and other
appliances needed for
the entire plant having
been secured without
cost as exhibits. So
many of the belting
manufacturers have of-
fered to run belting as
exhibits that it is not
doubted all the supplies
desired in this line will
be obtained free of cost.
A temporary power
plant of 700 horse power
is now in operation on the grounds, and a temporary
pumping plant having a capacity of 3,000,000 gallons
per day.

About nine miles of sewer pipe have been already
laid on the grounds, half of the entire work of pipe-
laying being finished. Eighty hydrants for the per-
manent work have been set, and forty-eight ejectors
are being made for discharging the sewerage of the
principal buildings. Ample provision has been made
toprotect the buildings in progress from fire, and the
laying of the permanent water pipes is well advanced.

The electrical engineer has completed the plans for
the interior lighting of all the buildings. These plans
are said to call for 7,000 arc lights of 2,000 candle
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power each. The plantfor this lighting is to be put
in position and operated by contractors during the
time of the exhibition, and it is estimated that the
amount of electric lighting will be ten times as
much as was employed at the Paris Exposition. A
temporary plant for electric lighting and power now
supplies all the saw mills and hoisting machinery on
the grounds.

The Woman’s Building, now so nearly completed, was
happily designed by a woman, Miss Sophia G. Hayden,
of Boston, who received a prize of $1,000 for the best
design furnished. It is 200 by 400 feet in size, and has
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corner and center pavilions connected in the first story
by an open arcade, surmounted by classic vases. The
first story is Doric and the second Ionic, the center
pavilion containing the main entrance, and being treat-
ed as a triple open archway of the story above, with a
row of free-standing Corinthian columns. The main
gallery of the building will be 60 by 240 ft., and there
will be one room 80 by 200 ft. in which will be shown
matters connected with woman’s work from the earli-
est ages of history to the present time.

The Transportation Building, between the Horti-
cultural and Mines Buildings, is very refined and simple
architecturally. The main building is 960 ft. front and
256 ft. deep, and it will have a triangular annex of one
story buildings covering nine acres. Its cupola will
be reached by eight elevators, and from it a most
beautiful view will be obtained of the entire exhibition.
Its main entrance will be a magnificent single arch,
enriched to an extraordinary degree with carvings,
reliefs, and paintings. The display here of locomotives,
cars, and everything belonging to the department of
transportation will, without doubt, far surpass any-
thing ever before planned anywhere.

The Mines and Mining Building is 700 by 350 ft. in
size, and the height to the main cornice is 65 ft. The
grand entrances are at the north and south ends, and
are 110 ft. high and 32 ft. wide, each opening into a vesti-
bule 88 ft. high and elaborately decorated. At each
corner of the building is a pavilion 68 ft. square and
90 ft. high, surmounted by a dome. The roof is of
glass, 100 ft. from the floor, and a balcony 60 ft. wide
and 25 ft. high encircles the building, eight stairways
leading to this balcony.

The appearance of the staff ornamentation, as well
as the manner in which it is produced, is well brought
out in our illustration of the clay model for a portion
of the arch of one of the doors in the Mines Building.
The section shown embraces five or six different pieces,
all so nicely joined on board backing that it is impos-
sible to tell where the pieces come together, and yet
readily separable to make the gelatine moulds there-
from, in which the staff is cast in sections of convenient
size to be easily handled. These gelatine moulds are
about an inch thick in substance, and bring outall the
fine lines of the model with great distinctness, the staff
castings in them accurately representing all the details
of the most delicate designs. The staff is a composi-
tion of plaster of Paris and tow or other fiber, with a
varying amount of alumina, glycerine, dextrine, etc.,
according to the special casting to be made. Almost
any color desired may be readily produced upon it
by simple external washes. There are now three con-
siderable establishments on the fair grounds, employ-
ing altogether about 400 hands in the manufacture of
this style of exterior ornamentation for the Exposition
Buildings.

Pror. DR. KOBERT has proved experimentally that
hydrogen peroxide is a valuable antidote for hydrocy-
anic acid poisoning. Itis to be given internally as well
as subcutaneously until the odor of the acid can no
longer be recognized in the exhalations and the symp-
toms subside. He found that lethal or even larger
doses could be given to animals daily for several weeks,
if hydrogen peroxide be injected in one cubic centimeter
doses when the symptoms of poisoning appear. The
antidote acts by changing hydrocyanic acid into oxa-

power each and 120,000 incandescent lights of 16 candle | mide.—Pharm. Centralhalle, 1891, 570.
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Cotton Oil Soap.

In the Queen’s Bench Division Mr. Justice Charles
lately gave judgwent in the case of Wilson v. Union
Oil Mills Company and Pearson. The action was
brought by Mr. John Hazelgrave Wilson, chemist and
patentee of process for bleaching soap, against the
Union Oil Mills Company, of South Sea House, Thread-
needle Street, London, and Mr. Isaac Pearson, chair-
man of the company, and an oil refiner, carrying on
business at the Rock Villa Oil Mills, Glasgow.

The plaintiff claiined a royalty of 22. per ton on all
soap manufactured by his process, or, alternatively,
damages for alleged infringement of his patent, and an
injunction to restrain the defendants’ further infring-
ing.

The defendants denied having agreed to pay a
royalty, or having committed any infringement of the
plaintiff’s patent, and alleged that the patent was in-
valid.

The plaintiff’s patent was taken in 1883, and aimed
to utilize, for the purpose of maunufacturing a good
commercial soap, the mucilage, or * cotton oil foots,”
which was a waste product in the preparation of re-
fined cotton seed oil. The oil, when first expressed
from the cotton seed, is of a dark port wine color, and
coutains suspended in it particles of the husk of the
seed which had passed into it during the extraction of
the oil by hydraulic pressure. The dark oil is treated
with a solution of caustic soda, which partly saponi-
fies the oil, and carries to the bottom of the vessel in!
which the oil is placed the coloring matter and the
portions of the husk remaining in the liquid, leaving
the oil of the color of an intermediate sherry. The
mucilage or watter which falls to the bottom of the
oil consists of partially saponitied matter mixed with
portions of free oil, caustic soda, and the resinous and :
albuminous compounds obitained from the husk of the:
cotton seed. Sowe thousands of tons of this mucilage
are produced from the various factories every year,
and the plaintiff claimed that his process not only pro-
duced a good commercial soap, which it was not diffi-
eult to do, but yielded this in a bleached condition, so -
that it could be used for washing materials without
staining them. The bleaching was accomplished by
means of hypochlorite of sodinmn, and he alleged that
the defendants had adopted the main features of his
patent.

The defendant Pearson and Mr. Tatlock, the public:are then carefully burned without access of air. Paint--

analyst of the city of Glasgow, proved that the pro-:
cess as described by the plaintiff in his specification '
was unworkable, and that it was impossible to separate !
the coloring matter from the soap by the use of hypo-
chlorite of soda in the manner directed by the plaintiff

by reason that the resinous and albuminous coloringl
mautter absorbed any amount of the bleaching agent!
employed without any appreciable alteration in the:
color, and that the common salt produced by the de-:
composition of the hypochlorite of soda under the:
action of heat was detrimental to the process, as it
threw up the coloring matter in 4 fine state of division
and mixed it with the soap, so that the soap produced i
was useless. The witnesses further proved that in the:
process used by the defendant Pearson, which he had
patented, and which was the result of a large number
of experiments after the failure of the plaintiff’s pro-
cess, the defendant saponified the mucilage with an
excess of very strong caustic soda, which not only pro-
duced soap but also dissolved out the coloring matter.
The defendant then passed open steam into the boil-
ing mass and produced a violent mechanical agitation
of the liquid, and a complete separation of the soap
from the colored solution took place, and the soap
could be at once run or skimmed off, and after the
soap had been washed with dilute alkali a good
marketable soap was produced, which caused no dis-
coloration in any fabric washed with it. The soap was
somewhat dark in color, and as at first there was some
prejudice in the trade, the defendant bleached the
soap by boiling it with hypochlorite of soda, and this
was the infringement cowmplained of. The defendant
had not, however, bleached more than about 400 tons
of the soap, and was now producing a soap about the
color of Pears’ soap without the use of any bleaching
agents.

A large body of evidence was called to prove the
failure of the plaintiff’s process, and several soap
makers gave evidence of the use by themn of hypo-
chlorite of sodium for bleaching soap long prior to the
date of the plaintiff’s patent, and various specitications
of Longmore, Watt, Briqueler, and others were put
forward as anticipating the plaintiff’s patent.

Judgment was given in favor of the defendant.
e —

Purifying Carbon Bisulphide without l)lstl]latlon.z
One liter of the carbon bisulphide is treated with 05 °

c. c. of bromine and allowed to stand for three to four
hours. The execess of bromwmine is removed by agitation
with caustic potash or copper turnings. Any remain-
ing cloudiness may then be removed by agitation with
alittle dry caleium chloride, with subsequent filtration.
The carbon bisulphide treated in this way is colorless,

—

Luminous Paints,

For ORANGE LuMINOUS PAINT, 46 parts varnish
are mixed with 17'5 parts prepared karium sulphate, 1
part prepared India yellow, 1'5 parts prepared mad-
der lake, and 38 parts luminoue calcium sulphide.

For YELLOW LUMINOUS PAINT, 48 parts varnish are

barium chromate, and 84 parts luwinous caleiuw sul-
phide.

For GREEN LUMINOUS PAINT, 48 parts varnish are
mixed with 10 parts prepared barium sulphate, 8 parts
chromium oxide green, and 34 parts luminous calecium
sulphide.

A BLUE LuMINOUS PAINT is prepared from 42 parts
varnish, 102 parts prepared barium sulphate, 6'4 parts
ultramarine blue, 5'4 parts cobalt blue, and 46 parts
luminous calcium sulphide.

A VIOLET LUMINOUS PAINT is made from 42 parts
varnish, 10'2 parts prepared barium sulphate, 2'8 parts
ultramarine violet, 9 parts cobalt arsenate, and 36 parts
luminous calcium sulphide.

FoR GRAY LuMINOUS PAINT, 45 parts of the varnish
are mixed with 6 parts prepared barium sulphate, 6
parts prepared calecium carbonate, 0'5 part ultrama-
rine blue, 6'5 parts gray zine sulphide.

A YELLOWISH-BROWN LUMINOUS PAINT is obtained
from 48 parts varnish, 10 parts precipitated barium
sulphate, 8 parts auripigment, and 34 parts luminous
caleium sulphide.

LuMIiNOUS COLORS FOR ARTISTS’ use are prepared by
using pure East India poppy oil in the same quantity
instead of the varnish, and taking particular pains to
grind the materials as fine as possible.

For LuMINOUS OIL COLOR PAINTS, equal quanti-
ties of pure linseed are used in the place of the var-
nish. The linseed oil must be cold-pressed and thick-
ened by heat.

All the above luminous paints can be used in the
manufacture of colored papers, ete., if the varnish is
altogether omitted, and the dry mixtures are ground
to a paste with water.

The luminous paints can also be used as WAX CoL-

-ORS FOR PAINTING ON GLASS and similar objects, by

adding, instead of the varnish, 10 per cent more of
Japanese wax and one-fourth the quantity of the
latter of olive oil. The wax colors prepared in this
way may also be used for painting upon porcelain, and

ings of this kind can also be treated with water glass.
—Ztsehr. Oest. Ap. Ver.
—_——,— e ——————
Magnetism,

In tools it is due to a combination of position and
vibration.

It is well known that vibration greatly assists
change in the magnetic state of a piece of iron placed
in a magnetic field, and Ewing has shown this quan-
titatively by a series of curves derived from actual ex-
periment. .

The phenomenon of hysteresis, or the lagging of a

- magnetic effect behind its cause, which is existent

in all qualities of iron and steel, in soft annealed

“iron least and in hardened steel the most, is almost

entirely obliterated in the former, and greatly
lessened in the latter, when the bar is subjected to
vibration.

A simple experiment, within the reach of nearly
every one, to show this effect, is the following :

If an ordinary wrought iron poker be held in a ver-
tical north and south plane and one end be dealt a
sharp blow, it will be founad to have assumed polarity,
which may be proved by presenting the ends in turn
to the north-seeking end of a compass. One end of the
poker will attract and the other repel. If now the
poker be reversed in position and the otherend tapped,

the polarity will be changed, and the end which for- |

merly attracted the north end of the needle will now
be found to repel it.

The maximum effect is produced when the bar is
held parallel with the dipping needle, and it gradually
disappears as this angle is departed from, until, when
held at right angles to the dipping needle, no polarity
isdeveloped by the blow, and if the bar already have
polarity, it may be completely removed by striking
the bar when in this latter position.

Since a dipping needle may not be accessible, this
latter effect may be easily produced by striking the
bar when held horizontally in an east and west
position. It will then be at right angles to any ver-
tical angle in a north and south plane.
stated, the bar will acquire no polarity if struck when
in this position. This is not strictly true, however, as
it would be magnetized transversely, but its dimen-
sions in this direction being so small compared with
its length, the magnetism would be too slight to be
detected in the ordinary way.

In the example given, the magnetic field is due to
the earth’s magnetism, whose lines of force take a
nearly north and south direction and tend to thread
an iron bar held parallel to them. The wmagnetic
reluctance of the bar, or the resistance which its mole-

of pleasant smell, and evaporates without residue.— |cules or molecular mnagnets offers to an arrangement in

A, Chenevier.

conformity with these lines, is overcome or lessened by
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As before :

any means of molecular vibration. In some cases the
mere trewmor of the earth issufficient in this wagnetic
field to permit of this rearrangement. In others it
irequires a wore violent vibration, such as may be
- caused by heat, by friction, or by a blow, and it not
;infrequently happens that these agencies wmust be

'mixed with 10 parts prepared barium sulphate, § parts‘long continued to produce appreciable results.

° The magnetic reluctance of different samples of iron
or steel varies not only with their quality and temper,
being least with soft annealed iron and greatest with
hardened steel, but also with the past history of the
bar in question.

It is found that a bar which has once been mag-
netized in a given direction and demagnetized will
more readily again take magnetiswm i the original
direction than in the opposite one, and although two
bars may be of identically the same composition and
hardness, they will vary in their susceptibility as the
stages through which they have passed in the course
of manufacture have varied. So that it has been
well said that the susceptibility to magnetism of a
given bar is the resultant of all the influences to
which it has been exposed in and since its manufac-
ture.—HBlectricity.

Improved Storage Cells.

This is the storage battery of the Société Anonyme
pour le Travail Electrique des Métaux, the output of
whose works at Saint-Ouen, Paris, is at the rate of five
tons a day, with a capacity for ten tons. Cells with a
total storage capacity for 70,000 lammps are now in use
at Paris. The working capacity and durability of these
accumulators are sought to be increased without in-
crease of weight or cost. For this purpose the plates
are made of grid pattern, with square holes filled in
with reduced lead of great porosity. Chloride of lead
and chloride of zine are melted together and the fused
salts moulded in cakes of 2 inches square, of desired
thickness. The cakes are formed with eross grooves
-on both sides and a swmall hole through the center.
i When cool they are removed from the mould, laid
in batches between perforated iron plates and
placed in a bath of hydrochloric acid for 15 days. The
chloride of zinc is thus dissolved out. The cakes are
afterward dried, placed in moulds, and molten lead
poured in, forming a framing, the lead also running
into grooves on the faces of the blocks and into the
small hole—a self-supporting plate of good conductivity
being thus produced. The plates are trimmed up and
placed with zinc plates between them in a solution of
chloride of zine, which reduces the chloride of lead
squares to pure porous metallic lead, the last traces of
chloride of zine being removed by a bath of dilute hy-
drochloric acid. They are afterward washed several
times in alternate pure and acidulated water. The
processes of reduction and cleansing are now complete,
an examination of the interior of the squares show-
ing the pores of regular structure at right angles to the
surface of the plate. The plates are then formed iu
the usual way by passing currents of electricity, the
efficiency of the resuitant cells being remarkably high.
The ordinary plates made by the Société have a ca-
pacity of 10 ampere-hours per Kkilo. (4'5 per pound).
Cells of special type for traction purposes possess the
high rate of 19 ampere-hours per kilo. (8 per pound).
A remarkable feature is the high rates of charge and
discharge. An installation at the Hotel Continental
having 55 half-ton cells has an ordinary output of 600
amperes, and on an emergency of 1,200 amperes, at 110
volts, without noticeable fall in voltage, and without
detriment to the plates. The largest installation where
they are used is that of M. Popp, where 25,000 16-can-
dle power lamps are supplied. There are no less than
sixteen sub-stations, all charged from one central gene-
-rating station. The engines cease running at 4 P. M.,
the batteries carrying the entire load till next imnorn-
ing. These accumulators have been adopted by the
French government after severe tests, and, it would
seem, constitute a most important advance in this de-
partment of electrical practice.

1
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The Meat Diet,

The attention of the French Society for the Advance.
went of Science has recently been directed by certain
physicians to the evil effects of an excessive meat diet,
or of raw, overkept, or bad meat. The ptomaines thus
produced introduce poisonous principles in thesystemn,
which the kidneys cannot throw off. Inhabitants of
! cities indulge far too freely in meat, oftenbadly cooked
and kept too long ; the poor and country population
do not often get their meat fresh. Professor Verneuil
considers something should be done to remedy this
state of things. He points out that Reclus, the French
geographer, has proved that cancer is most frequent
among those branches of the human race where
carnivorous habits prevail.

S
Cocoanut Butter.

This comparatively new prodnct was at first said to
be prepared from the milk of the cocoanuts, but as a
matter of fact it is produced from the cocoanut oil, by
treatment with aleohol and animal charcoal, which
removes the rancid flavor and makes the butter white.
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An Edison Fatent for Conneciing **Tenslon
Reducing® Devices In Multiple Arc.
On Dec. 8, 1881, a patent was issued to Mr. T. A,
kdison, entitled ¥ Sytem of Distribution,” No. 464,822,

which will attract considerable attention, owing to the:

broadness of the claims embodied init. The patent was
filed “Tune 26, 1842, and deseribes the method of em-
ploying a high tension main circuit extending to a dis-
tunt point and * tension reducers 7 located at a distance
from the point of supply and connected with the high
tension eircuit in multiple are so as to be independent
of one another, the lamps or motors oo the derived
low tension cireuit also being connected In multiple
aro

One method of accomplishing this object is deseribed,

consisting of secondary buatteries or condensers which”

are charged in series from the ligh tension eireuit and
discharged in multiple into the low tension cireuit, this
being accomplished by means of a revolving commu-
tutor,

The patent was the subjectof prolonged interference
proceedings.  Its elaims are as follows:

1. In a system of electrical distribution, the combina-
tivn of a main eircuit extending to a distance from the
souree of electrical energy and having acurrent of high
tension, a constantly acting tension reducer connected
with sueh main cirewit by a multiple are or cross eir-
cuit, 2o as to be independent of other similarly con-

nected tension reducers, and a translation eircuit sup-

plied by such tension reducer with a current of lower
tension, substantially as set forth.

2. In a system of eleetrical distribution, the combina-
tion of a main cireait extending to a distance from the
source of electrical energy and having a current of
high tensian, a rranslation eirceait, translatiog devices
arranged in multiple are in such translation cireuit,
and a constantly aecting tension reducer connected
with such main eirenit by a multiple are orcross cir-
cuit and also connected with said translation eircuit,
suid lension reducer heing charged from such main eir-
euit and discharging a eurrent of lower tension in said
translation cireuit substantially as set forth.

3. In a system of electrical distribution, the combi-
nation of 4 main eircuit extending to a distance from
the source of electrical energy and having a current of
high tension and a translation cirewit with an intermie-
diate secondary battery or condenser, and a continu-
ously working commutatoer throwing all the elenents
of such secondary battery or eondenser together and
at the same time rapidly forming a series conncetion
with the nwmin eircuit to multiple are eonnection with
the translation eireuit, and back again, substantially as
set forth.

4. In a system of eleotrieal distribution, the eommbina-

tion of 1 main cirewit extending to a distance frowm the

souree of cleetrical energy and having a curreat of high
tension, and a translation cireuit with an intermediate

secondary battery or condenser, a coumutator throw-

ingr all the elements of such secondary battery or con-
denser together and at the same time rapidly forming
a series connection with the main cireuit to amultiple
are connection with the translation cirenit, and an elee-

tric motor working such commutator, substantially as '

set forth.

The Eledtricel Kugineer adds, the Edison Company
claims that the patent covers the placing of converters
or transformers in multiple are.

small Wire Manufacture.
Bays the Providence Jowrnal: In Providence dia-

mond dies are wade and wsed at the American Eleetri-.
Lintil means for drilling holes through
dinmonds were devised, wire was drawn through steel
plates, which, however, failed to give satisfactory re-:

cal Works,

gults. The slightest wear in the hole spoiled the wire,
which was made larger at one end of the coil than the
other. The stecl dies, therefore, had to be handled
with great care, and whenever the slightest wear was
deteeted, it wasnecessary to pound the die and ream
the hole out to the size requirad.

The wire mukers of Europe disearded steel dies when
they learned how to drill rabies and sapphires.  These
dies were superior to steel dies, but they lacked the
hardness necessary to the most perfect dies. Then
diamonds were drilled, and better results were oh-
tained, but the production of perfect wire was not
possible until after the Imported diamond dies were
reamed out. The wire ags drawn through them was
rough, the inside of the hole not being smooth.

The American Electrical Works enjoys the distine-
tion of having mmanufactured the only perfect diamond
dies used in the United Htates. About twelve years
ago, W. H. Bawyer, who has been eonnected with the
company since 1878, made a2 number of experiments in
drilling the jewels.
diamond was too hard to be pisreed by any of the or-
dinary methods. It was a long time before he suce-
ceeded in drilling the diamond, and it iz believed that
he is the only man in the eountry who has been able
to produce a perfect diamond die for drawing wire
finer than a hair pulled from one's head.

These fine wires are used in making the receiving
instrurnents of ocesn cubles, the galvanometers used in

Kcientific Qmerican,

testing cables, ste. The finest wires in the world are
made at the factory, at the corner of Stewart and Con-' Mr. Ketehuw, chief promoter of the Chigneeto
duit streets. The smallest size is two-thousandths of an | Marine Railway, has notified the Dominion government
iinch in diameter, but the diameter mostly called for is | that an application will shortly be inade to the govern-
three-thousandths of an ineh. An idea of the fineness ment for some of the subsidy to be payable as interest
of the two-thousandths wire is afforded by the number | on the bonds which are to be issued. This, Mr
of miles there are in a pound. One pound of this size if - Ketchwin says, would be practieally a guarantee that
unwound would reach frow Providenee to Woonsocket « the interest on the bonds will be paid, and would not
nearly sixteen wmiles, and a pound of the three-thou-|involve any more expenditure on the behalf of the

sandths wonld streteh from the City Hallto the chim- | government than if the work had been completed last

Chigznerio ship HRailway,

Trial after trial was made, but the |

ney of one of the mills at T.onsdale.
The magnet wires are covered with silk thread, .
which is even finer than the wire, and is wound with
“two layers, a process requiring the greatest delicacy,
as frequently the tendency is to cover the thread with
wire instead of wire with thread. The wires are made
of copper and German silver, and are unsurpassed for
~uniformity of diameter and regularity of size.
i The diamonds are set in brass dies without cutting.
| The foreign wire makers wasted their time and money
iin cutting the eorners oflf the diamond chips in order
ithat the jewels might be set in a sosket; but at the
{ American Electrical Works the fragment is placed in
the center of the die, and held in position by an alloy
melted and poured around the diamoend. This saves

time and expense in preparing the diamond for use in’

| wire drawing, and the die is as neat in appearance as
_if the stone had been cut into ornamental shape.
It is difficult to seoure the diamond chips of which

, the dies are uade.  The picees in demand are knocked
off the large jewels by the lapidaries and are often’
‘used for rose diamonds, that is, diamonds with flat
"surfaces. A few years ago the supply was abundant,
but since the discovery of the process of drilling holes
80 small that they can scarcely be seen without a
;icroscope, the quantity in the tuarket has been
Nimited.

-

Electric Lights for Rome, Italy,

| A notable example in Europe of water power utiliza-!
“tion in connection with cleetrie lighting is afforded by
the new clectric station now Dheing established at
Tivoll, near Rome, There is at this place a large and
valuable water power, a portion of which has recently
. been utilized in the establishment of a large alternat-
f ing current station of a capacity of 2000 h. p., in-
i tended to supply a portion of the city of Rome with
telectric lighl. Water is taken from the Falls of Tivoli
by an agqueduct fromm which there s a pipe line 62
inches in dinmneter to the wheel station. The entire
fall is 156 feet, and thefwater supply 106 cubis feet per
seccond.  The power station eonsists of three 100 h. ..
. Pelton wheels which operate direct current dynanos
l used as exeiters,  Also six Pelton wWheels couple direct
to the same number of 330 h. p, alternators which run
at 170 revolutions per minute. FRach alternator is
 designed to furnish eurrent at 5,000 volts pressure and 45
amperes.  The wheels are governed by hydrauwlic inlet’
valves, are worked by a sensitive hydraulic relay which
_is set in operation by a eentrifugal governor. By this
"ueans the speed is automatieally kept constant, inde-
pendentof the working of the machine.
The alternating current so generated is to be trans-
fmitted to Rome, a distance of 1554 miles, by means of
'four stranded copper eables, cach being 005 square
inch in eross scetion, and capable of earrying 120
“amperes carried overhead on iron poles placed 114 feet
"apart, and about 30 feet high, insulated by means of

i double-shed il insulators, specially designed for this!
work by Prof. Mengarind,

A drop of 1,000 volts, or 20 per cent, is to be allowed
in these lines. At the far end of the trunk mains the!
pressurg will be reduced by step-down transtormers to
2,000 volts, and distributed underground by Siemens
cables to secondary centers, at which it will be again
reduced to 1,000 volts.
| The six machines are all eapable of being worked to-

gother in parallel, the maximum -pumber of five being
used together, and one machine being always in re-
cserve. Two of the exciters are sufficient to supply ex-
‘¢iting current to the whole of the dynamos, the third
! being a rescrve.
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The Deadly Cold Bed,

Tof wvessels that

If trustworthy statistios could be had of the nunber!
"of persons who die every year or hecome permanently
I diseased from sleeping in damp or cold beds, they would
-probably be astonishing and appalling.
-that constantly besets traveling men, and if they are
"wise they will invariably insist on having their beds
taired and dried, even at the risk of causing much trou-
ble to their landlords.  But, according to Good Houwse-
keegring, it is a peril that resides also In the home, and
. the cold “ spare room ™ hayg slain its thousands of hap-
less guests, and will go on with its slaughter till people
learn wizdom, Not only the guest, but the family,
often suffer the penalty of slecping in eold rooms and
chilling their bodies, at a timme when they necd all their
i bodily heat, by getting between cold sheets, Even in
varm summer weather a cold, damp bed will get in its

It isa peril|

deadly work. It is a needless peril, and the negleat to

murder abd suicide.
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year according to contract and the subridy paid agreed
upon. The subsidy to be given by the government is
170,000 a year, payable after the completion of the
work in half yearly installments of 285,000 cach for 20
years.  The work of building the ship railwg
menced in October, 1888, and another sea
would finish it. The most difficult and 1
the work is accomplished, according to ¥
He says that nearly all the earthwork hs
pleted, the roadbed has been graded, the es
and foundations made solid, the harbord:
proaches constructed, the masonry bullt firm &%
and 12 iniles of single truck laid.  About 33,500,
already been expended and about $1,500000 is need®
to finish the work., This is an interesting and import-
ant project. It is to be hoped the necessary money for
ity completion will be soon provided.
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Treatment of Locomolive Roller Waters,

At a recent meeting of the Western Railway Club,
the sulyject of discussion was the treatment of locomo-
tive boiler water.  ‘The purge which seems to Dbe the
wost suecesstully used to remove and prevent scale is
eowposed of canstic soda and soda ash. About one
quart, costing one cent, is used in the locomotive boiler
for every twelve miles of distance traveled. Mr, Lewis
said he had for the lust vear or more made a practice of
using coal oil.  When a boiler is washed out, and be-
fore it is filled with water, I have a gallon of coal il
poured into it, and as the water rises in the boiler, the
coal oil floating on the surfaee deposits itself oo the
surface of the iron.  There is no chewienl action ; we
know that coul ol & very penetrating ; that you can
take a block of cast iron of reusonuable size and pour a
little eoal oil on it and it will perueate through that
block, My idea about the coal oil iz that it will per-
meate the seale, or go between the seale and the iron,
lifting it from the iron, and then the expansion of the
boiler, due to heat, will erack off the seale, and it can
be removed when the boiler is washed.

Mr. Quayle said he had recently used potatoes, We
are wing one peck of potatoes, and we find that the
impurities of the water seemn to come out every time
the hoiler is washed, in the form of a mushy substance,
about the consisteney of eream and about that color,
only a little dirtier. I have learnt that sorghun is sue-
cessfully used in stationary boilers ax a water puritier.
Mr, Gibbs said @ Any vegetable substance can e used
in a boiler and it will break up the scale, owing to the
decomposition of the vegetable matter, The action of
every vegetable substance is the sane.

a4 — e il
Life Naviang at SNea.
The recent heavy gales, and some of the eatastrophes
that have resulted from thew at various points along
our gounsts, should again direct public attention to the
curions inefficiency of the appliances which are at
present in common nuse for saving the lives of the crews
are cast azhore in storms. Tt need
sgarcely be pointed ont that, where o wind hlows
violently off the shore, ships, though they wnay saffer
in other ways, do not often come to grief by running
aground. That danger is, of course, most threatening
when the wind blows strongly from the sea. Yetgreat
part of our arrangements for saving the lives of wrecked
crews seeln to be based upon the assmnption that the
dangerous galex gome from the land and not from the
sea.  If not, why do we provide the coast brigade ser-
vice with the rocket apparatns, aml ot to insist that
ships shall carry somwething similar? Even better than
the rocket apparatus for this service iz a small line-
throwing gun.  An ordinary brass sigmal gun, which
can be adapted at very small cost for the purpose, will
throw a line with considerable precision for a quarter
of a mile.—London Graphie.
The 100 FPuzzle.
We have received a number of ingenious solutions to

the above—to so place the ten digits that their sum
shall be 100, We subinit 2 nunber of the same.

1 0+1 — 34 44443 8 =100
20 10 -3 |3 --44 54 78=100
3 0414 8 -84+ 6474540 =100
4y 1+~ 3+ 4* -804+ 06784 9=100
— Ry (L F. Krhard.
{5y 5 - 10 4+ 36 - 47 =98 L+ 2 =100,
— Ry W, Donaghy.
6) 04 97 +1 4+ ¢4 5§+ 4 =100 —RBylIlS

It is to be sald, however, that the use of fractions in-
volving division, or of exponents involving mnltiplica-

provide dry rooms and beds hus In it the elements of {ion and virtually repetition of the same number, ix
' hardly fair.
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