
is about 80 feet, and having 20 feet clearance between 
the top of the rail and the bottom of the g irders at the 
street crossing, as shown in our sectional plan of the 
subway. The side walls of the tunnel are vertical and 
are built of rubble ma�onry in the best manner. At 
Twentieth Street the subway opens out into a large 
yard which is triangular in shape, and is Olle of the 
most impressive pieces of work in the whole subway. 
It will contain the new engine house, freight houses, 
and repair shop. None of these are built at present. 
From a point east of Twenty-second Street a tunnel ex­
tends t[) a point near the entrance of the B. & O. R. R. 
tunnel west of Twenty-sixth St reet. Fl"Olll this latter 
point to Thirtieth Street the tracks ascend with a 1 '3 
per cent grade to the original grade at Thirtieth Street. 
In order to carry on the work along the line of the 
Pennsylvania Avenue it was necessary to lay temporary 
tracks on Hamilton Street from a connection at Tenth 
Street with the Willow Street branch to the main line 
at Twenty·second Street, and from this point westward 
to shift the old tracks on Pennsylvania Avenne to the 
south side so as to admit of the construction of the 
northern wall of the tunnel, aftel' which the tt>mporary 
track was shifted to the extreme north side of the 
avenue and supported in part by the newly constructed 
wall. This, of course, allowerl the south wall of thp. 
tunnel and the arches to be built .. ·Rail way facilities 
were maintained with bnsint>ss establishments by 
means of temporary tracks during the construction. 
After the completion of the tempol'ary tracks, build­
ings on both sides of Pennsyl vania Avenue were under­
pinned, and where the tracks ran down into the sub­
way at Thirteenth Street it was necessary to lower this 
street about 13 feet in order to avoid the grade cross­
ing. The work on the south side of Pennsylvania 
Avenue west of Fifteenth Street included heavy re­
taining walls. At one or two places along the line of 
the subway, sharp inclines will permit cars to ascend 
to the level of the street, and at one place, at least, 
there is an opening made from the subway into the 
present ground floor of buildings by means of a hy­
draulic lift. 

It is a most interesting walk to descend to the sub­
way by one of the inclines and walk through it. The 
workmanship has been of the best, and the subway 
and tunnel solve the problem of rapid communication 
through a city as far as Philadelphia is concerned. The 
tunnel itself consists of a segmental arch with 52 feet 
span and 8 feet 8 inches rise; the crown is 22 feet 
above the top of the rail and the arch radius is 43 feet 
4 inches and it is dt>signed for four tracks. The arch roof 
is of urick 3 feet thick at the crown and 4 feet thick at 
the springing line. Over the top of the tunnel and in 
the center of Pennsylvania Avenue are thirteen open­
ings for ventilation. These are constructed of steel 
protected by a terra cotta covering. The visible open­
ings in the street are 10 feet wide by 47 feet 10 inches 
long for twelve of tbe openiugs and 10 feet by 78 feet 
for one. These openings are surl"Ounded by a rustic 
masonry wall 3 feet 8 inches in height, around which 
vines will be planted, and around this wall is a grass 
plat 6 feet wide, in which shrubs will be planted. An 
ornamental iron fence, protected by an 8-inch graphite 
curb, will surround the whole. In appearance Penn­
sylvania Avenue will soon resemble Park Avenue in 
New York, although it does not do so at present. 
There is no doubt that the tunnel will cause a vast im­
provement in the section of the city through which it 
runs, for the avenue itself is now 120 feet wide and the 
sidewalks 20 feet in width; the six feet neal'est the 
eurb are sodded and planted with selected tl·ees. Be­
tween the main curbs, 80 feet apal't, the street will be 
of asphalt, the distance between the main cUI'b and the 
ventilating openings being 27- feet on each side of the 
street. At the western end Pennsylvania Avenue 
widens out into a plaza where the Washington monu­
ment is located. When the tracks are finally removed 
and the streets properly repaired, it will be a most ad­
vantageous means of access to Fairmount Park. There 
is an open subway east of the tunnel. When the origi­
nal plans of the tunnel were prepared, an artificial sys­
tem for v entilating was devised, but owing to the ex­
pense it was not carried out, and the tunnel is so ad­
mirably ventilated that it would hardly seem necessary 
to install such a system. The total weight of the 
bridges is 7,529,783 pounds and of the vent openings 
l,710,OOU pounds, making a total of 9,239,783 pounds, or 
about 4,600 ton8. The work of constructing the sub· 
way and tunnel has been carried out unde� the direc­
tion of the Bureau of Surveys of the Department of 
Public Works, of which Mr. George S. Webster, M. 
Am. Soc. C.E., is chief engineer, and we are indebted 
to him for courtesies in the preparation of the present 
article. 

• ·e . •  

A DOUBLE-TRACK drawbridge over the Chicago River 
was recently shifted -.odily a distance of 83 feet. The 
method employed was to jack it up 26 inches frOID its 
central pier, thus allowing a cradle to be built under­
neath it. This cradle ran on ways which were lubri­
cated with tallow and the weight of the bridge having 
been transferred to it the whole was haulerl bodily to 
its new position. The weight was over 600 tons. 

J Citutific �mtti(au. 
\£orresponilence. 

The Eruptions of Mauna Loa and the 

S unspot P eriod. 

To the Editor of the SCIENTIFIC AMERICAN: 

In your number of September 2 you furnish some 
very interesting details concerning the rect>nt eruption 
of this celebrated volcano and give the dates of the 
known eruptions. Having lately read a palJer (not yet 
published) before the Royal Irish Acadeuly on the re­
lations observable between the dates of volcanic erup­
tions and the sunspot period, and with reference to five 
volcanoes of Europe, I was greatly interested by learn 
ing the dates of the Mauna Loa eruptions as communi­
cated in your article, and beg leave to submit the fol· 
lowing details as representing the connection obsel'v­
able between the dates of the eruptions mentioned and 
the years of Maxima and Minima sunspot periods as 
known, the Maxima being marked + and the Min­
ima-

Years of Eru ption Intervals in 
88 mentlOlled. years. 

Corresponding 
sunspot period 

years. 
Differences. 

1789 +1789 
34 

1823 -1823'2 0'2 
1824 
182') 

17 
1840 -1837'2 2'8 

12 
1852 

3 
1855 -1856'2 1'2 

4 
1859 +1800'2 1'2 

9 
1868 -1867'2 0'8 

13 
1881 -1879 2"0 

6 
1887 -·1889'6 2'6 
1899 (-1901 9) 

It may be observed that the sunspot year's herein 
presented are fOl' the most part years of Minima (there 
being in fact, but two years of Maxima). This would 
be quite in accOl"dance with Kluge's theory as to the 
correspondence of years of marked volcanic activity 
with Minima sunspot years. It would be very interest· 
ing to treat in the same way the nata ascertainable as 
regards the other American volcanoes and I have t)1e 
certainty that the results would prove very interesting 
and help to the elucidation of the causes of volcanic 
activity in general. J. P. O'REILLY, 

Ex-professor Mining and Mineralogy, Royal College 
of Science, Dublin. 

September 12, 1899. 
.... , .. 

The Twentieth Century P roblem. 

To the Editor of the SCIENTIFIC AMERICAN: 

I have just noticed an article ill your excellent paper 
under the caption of "Some Calend�rial Facts About 
the Twentieth Cent"ury." In this article you make the 
statement that, .. of course, the first century began 
with the year 1 and closed with the year 100." This 
seems a trite statement, and yet even in this there is 
room for cavil. Some of those who have been discussing 
the question on this coast are prone to get mixed up on 
just what they mean. A child is not one year old until 
it has passed the last day of the twelve months since its 
birth, and yet it was in its first yeaI' during the whole 
of the time up until it can be said to be a year old. 
The fact of its being one year old, or being in its first 
year, are two entirely different things. But the mis­
take of confounding these two ideas is what makes 
the difficulty in the minds of many in the application 
of the same principle to the counting time when we 
have to deal with centuries. A century is not one 
year, old, if you will allow that expression, until the 
first year is passed; so likewise the hundredth year is 
not!lo denominated until it. has also passed. When 
we write dates we Write the time that has passed, 
counting from the supposed birth of Christ up to and 
including the day which is then in progress. For in­
stance, when we write the present date we say that 
1899 years have passed away, and that we are in the 
9th month and the 26th day of that month, which 
month and day belong to the 1900th year. Or, in other 
words, we are now in the 1900th year; and the 1900th 
year will close on December 31, 1899. We do not beg-in 
to write our date (which refers to time passed) as 1900 
until after the real year is passed. 

As soon as we have passed into the 1901st year, we 
begin to write our date as 1900, and so many months 
and days. But the month and days belong to the 
new year. Hence, we can but conclude that we are 
now in the 1900th year, and that the year closes the 
century. If this be true then the 20th century will 
begin on January 1, 1900 . 

Will you please let me know whether I have your 
idea or not, and, if not whether my reasoning is cor­
rect? I woulj like to have this subject set clearly be­
fore your readers, for, although it is of minor iruport­
ance, yet it is a question which puzzles many of them. . 

E. H. V AN P AT'l'EN. 

Dayton, Washington, September 26,1899. 
[The first century began on Jan. 1 of the year one. 
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January 1st of the year tOO was still of the first century, 
otherwise that century would only have continued 
ninety-nine years. The second century began on 
January 1st of the year 101. 

The same custom bolds true with reference to num­
berilJg years that is in vogue with reference to nam­
ing months and numbering the days of It month. We 
name a month or numbel' a month as soon as we 
enter upon it, and it retains that name or number 
during its entire term, so the llJ(lment we enter upon 
a new year, the year is ideutified with its own num­
ber in the series of yea�s, which number it retains 
to the close of the year. Hence the date referred to 
is not the 26th day of the 9th llJonth of the 1900th 
year, but the 26th day of the 9th month of the 1899th 
year. Putting it otherwise, we Illay say that the 
length of time from the beginning of the CllI"istian 
era to the close of September 25, 1899, was 1898 year� 
8 months 26 days. It is evident, therefore, that the 
length of tillle from the beginning of the Chris 
tian era to the close of December 31, WOO, is just 
WOO years, which completes the 19th century, this 
century having been so called ever since the first mo· 
llIent of J anual'Y 1, 1801. The moment we enter upon 
January 1, 1901, we begin the 1901st year, which is the 
first year of the 20th century. That we really begin 
to write the n UI1l ber of a year as soon as that year has 
begun, and not after it has passed, as our correspond· 
ent Illaintains, is a matter not to be settled by logic. 
of comse. It is a simple matter of fact, universally 
recognized by historians and astronomers, such having 
been the custom fl'om the beginning of the Christian 
epoch, and even in earlier times in other epochs. 
Whether we write .. September, 26. 1899," or .. 9-26, 
1899," we have simply an abbre\'iated forlll of writing 
in full •. the 26th <lay of Septelll bel' in the year of our 
Lord 1899."-ED.] 

Automobile NewlI. 

In Germany trials are being made with ambulance 
carriages providerl with 5 horse power petroleum en 
gine, with sufficient fuel to run for fifteen hours. The 
engine drives a dynamo, and a powerful projectOl: is 
also furnished. 

An automobile party to make a journey to the Mam­
moth Cave, of Kentucky, is being organizerl. The 
party will be made up of eight persons, traveling in 
two automobiles, while a third will carry tile bag­
gage of the party. The start will be made about Oc· 
tober 15. 

One great reason for the popularity of the automobile 
is that it can be more readily managed by woruen than 
horse·drawn vehicles. Many wOlllen object to driving' 
horses on account of their liability to shy or bolt. The 
automobile offers marked advantages in this respect, 
but no lady should try running an autolllobile until 
she thoroughly understands the mechanislll. 

The Mechanical Science Section of the B:'itish Asso· 
ciation is in favor of an amendment of the laws regll' 
lating the use of motor wagons on the high ways. At 
present all motor cars in Eng land are limited to t111'ee 
tuns weight unloaded. It is now found that the eco­
nomical load is from 8 to 10 tons, and to carry this it is 
considered desirable to be allowed a heavier weight 
when unloaded than 3 tons. Of course some light metal 
can be used in the construction of Illotor carriages, but 
it is not considered desirable in heavy wagons. It is be­
lieved that the whole matter will be brought up before 
Parliament during the next session. 

Dr. Lehwess proposes to undel·take an automobile 
trip from Pekin to Londou, or a distance of 8,000 miles, 
the �reater portion of which is through a practically 
unknown country. A special carriage, built to order 
for the extraordinarily severe work, is being made by 
a Paris firm. The car has a carrying capacity of fuel 
and water sufficient to propel the car BOO to 400 miles. 
The start will be wade about the end of February or 
March. The car will be run through Brindisi and from 
there it will be taken by water to the East. The doc­
tor's companions will be two mechanics. There is no 
question that this is a serious attempt which is being 
made. The automobile industry has always suffered 
from races, excursions, etc., which are not properly 
planned or which are beyond the limits of present con­
struction. We are afraid that the present instance 
will be no exception to the general rule. 

• II"" • 

German Amber Production A cqu ired by the 
State. 

By virtue of the law of May 1, A. C., the entire am­
ber production of East Prussia has passed into the 
hands of the government. Paragraph 1 of the law 
reads: "The Imperial government �s empowered to 
apply the sum of M. 9.750,000 ($2,450,000) to the pur­
chase of the real estate situated in the districts of Fisch­
hausen and Memel and in the city of Konigsberg i. p., 
belonging to the firm of Stantien & Becker or Privy 
Councilor Becker of Konigsberg i. p., as well as the 
entire business and establishment carried on under the 
said firm in Germany for the production and working 
up of amber and tradt> in raw amber, am broid, melted 
amber (colophony) and by-products.-Farben Zeitung. 
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Selenee Note •• 

The chalk plate process is being used with satisfac­
tion in the various monthly reports of the Climate and 
Crop Service. 

On October 6, a statue of John Ericsson was un­
veiled in the presence of an enorlllous crowd at Gothen­
burg, Sweden. Nearly 40,000 school children with 
banners marched by the statue which was modeled by 
the Swedish sculptor Fahlstadt. 

Work has begun on the renovation of the fac;ade of 
the Cathedral of Milan. An attempt will be made to 
remove some of the inconsistencies of style due to the 
fact that four centuries were taken in the completion 
of the cathedral. The plan adopted is that of Huiseppe 
Brentano, who won the prize over 120 competitors. 

The AllIerican Horological Society held its sec­
ond annual watch and clock trade exhibit in Chi­
cago. The exhibit opened on October 2, and closed 
Oc

'
tober 14. 'fhe exhibit include watches and clocks, 

tools, and novelties of all kinds. The process of dia­
mond-cutting, lens grinding, electro·plating, engrav­
ing, etc., was shown. 

Nine columns of the hypostyle hall of the Temple 
of EI-Karnak, at Thebes have fallen. The Temple of 
EI-Karnak is one of the most magnificent telllpies of 
ancient architecture ill the wOl·ld. The ha:ll measures 
170 X 329 feet. The stone roof was originally sup­
ported by 13 4 colulllns, the tallest of which were nearly 
70 feet hig-h and 12 feet in diallleter. It was built by 
Setee I. of the nineteenth Egyptian dynasty. 

Prof. R. T. Hill, of Washington, accolllpanied by a 
party of five men, has started on a perilous voyage 
down the Grand Canyon of the Rio Grande. They 
left Presidio October 7. They will not be able to get 
out of the canyon until Del Rio, about 200 llIiles below 
theil' stal·ting point, is reached. The Mexican guide 
who is with the party made a trip through the canyon 
a few years ago, and he is the only person known to 
have made the dangerous voyage. Recently there 
have been severe rains in this region which has caused 
a large flow of water in the rivElr so that it is thought 
thel'e will be little difficulty in making the trip in 
boats, 

The SOCIety for Checking Abuses of Public Adver­
tising, or .. Scapa" as it is usually called in England. is 
having considerable success. The Building Act 
Committee of Londoh County Council have rec­
olllluended the pl"Ohi bition of offensive signs, and 
in luany places the Society has obtained the conces­
sions it desired. The Northeastern Railway COlli' 
pany has cOlllmenced to relllove some advertisements 
which were considered unsatisfactory. The Society 
has awakened considel'able interest in foreign coun­
tries. Notwithstanding the value of -the work the 
Society is doing its work with an expenditure of less 
thall $500 pel' annum. 

The Export Exposition at Philadelphia is gradually 
getting in shape. The cool days and the 50-cent rate 
of adlllission Illake the esplanade and e xiIi bit ion aisles 
look dreary until 6 o'clock. A lal'ge pl"OpOl·tioll of the 
exhibitol's are not found at their spaces until the even· 
ing. Many of the exhibitors of moving llIachinery 
defer their exhibitions until �he evening. It is said 
that the llIanagement is considering the feasibility of 
continuing the exposition until Novembel' 30. Work 
has begun on a covel'ed passageway to connect the 
main buiUing with the Agricultural Building. Only 
a few exhibitors are still behind with their exhibits. 

The Treasury Departlllent will shortly put in­
to operation a new plan fOI' refining at the mints, 
which will save the governlllent $60,000 01' $70,000 a 
year. It is always necessary to llIix a certain alllount 
of sil Vel' with gold in refilling it, and the llIints have 
been in the habit of using their own silver over and 
over again, gaining nothing by it either "ill profit nor in 
the quality of the work done. The governlllent is 
authorized by law to do refining fOl' individual cus­
tomers as well as for its own coinage, pI'uvided that 
the charges do not exceed the actual cost of the work. 
The pl'esent scale of charges for refining silver is prob­
ably twenty years old, and the Treasury now intends 
to lower its charges so as to attract silver held by 
private parties and thus get what it needs for its gold 
refilling with compensation' thrown in. 

lt may nClt be generally known that the by products 
of fruit stones are of considerable value. The pits of 
peaches, apricots, nectarines, plums and prunes which 
have heretofore been thrown away or used for fuel 
have a market value. This is specially true of the 
peach and apricot pits. There. is now a strong de­
mand for them at $8 to $10 a ton, delivered in San 
Francisco. The kernel is of conrse what is sought. 
From the kernel of t.he apricot. Tl1rkish .. nut C'annv" 
is made which h:).!; almost displaced the ahnonn. 'fhe 
same snbstance is used for t.he adulteration of cinna­
mon, allspice and nut.meg. Prussic acid, and eSRf'nCe 
and oil of almonrls are made from the peach and prune 
pits and these flat"orl' are used in many ways. The 
pits are cracked in San Francisco and the kernels are 
then sent East_ 

I tita tifi' jmtri'la. 
Engineering N ote8. 

A bicycle geared to 240 will be sent to the Paris Ex­
position. The front sprocket contains 60 teeth and 
the rear sprocket 17 teeth. 

At the southern entrance to the Suez Canal, at Port 
Tewfik, there is an oil installation. The oil is stored in 
vast quantities in tanks for use either by ships or in 
houses. The tanks each have a capacity of 4,000 tons 
of liquid fuel for such steamers as may be fitted to 
burn it. Special trucks are provided for sending oil 
by rail and the wants of the neighborhood are sup­
plied by small oil tanks. 

The new air power cars in use on the Twenty-eighth 
and Twenty-ninth Street lines, New York City, are 
doing excellent service and the noise of the exhaust 
air' is not disagreeable, but it leaves a filthy trail of 
mingled grease, graphite and moisture on the road· 
way close to the tracks, which is unpleasant in appear­
ance and in odor. It ought to be a comparatively 
simple matter to remedy this by putting in propet' 
drip pans. 

The St. Lawrence canals will attract a great deal of 
trade when they are completed. TJ;re capacity of the 
canals now nearing completion will at first be ahout 
3,000,000 tons a year in one direction, but by degrees 
as �hips are built mOI'e to the requirements of the 
trade, the capacity llIay be doubled and when the 
power of the Falls for lighting purposes is fully used 
and the canal systelll cOllies under governlllent control 
12,000,006 tons each way llIay be handled. 

A shaft which has just been completed by the Bethle· 
hem St.eel Company fOl' the Boston Elevated Railway, 
is 27 feet 10 inches long, and the diameter of the fly­
wheel fit is 37 inches; the diameter of journals, 34 
inches; the diameter of the crank disk fit 32 inches. 
The shaft is hollow, the axis hole being 17J>-2' inch,Els in 
diametel·. The weight is 65,410 pounds. The shaft is 
of fluid cOlllpressed nickel steel hydraulically-forged 
on a llIandrel, oil tempered and annealed. 

A natural soap mine and a paint llIine were two of 
the latest curiosities which have been discovered in 
British Colulllbia. Several soda lakes have been found 
in thp, foothills neal' Ashcroft, British Colulllbia. Ac­
cording to Feilden's Magazine their bOttOlllS and 
iihores are encrusted with a natural washing compound 
containing borax and soda. It is quite equal to the 
washing powders in cOlllmon use for cleansing pur­
poses. About 275 tons of the compound have been 
cut and taken out of one lake. It is handled exactly 
the same as ice. One lake alone contains 20,000 tons. 

The manager of the Chicago Electric Traction Com­
pany has devised a new transfer ticket which is be­
lieved to be quite original and which is illustrated in 
the " Stl'eet Railway Review." The tic·ket in many 
respects does not differ from those already in use. 
The date of the month and the hour of the day is in­
dicated by punching out the proper figures in the top 
or mal'gin in the usual manner. FOI' indicating the 
des�ination a diagralllluatic sketch of the company's 
lines is placed in the lower part of the ticket, and it is 
only necessary fOl' the conductor to punch the proper 
point on thIS miniature map. 

At St. Johns, New Brunswick, the use of lead for 
making joints in a 24-inch water main has been super­
seded by wood. This practice was decided on in view 
of the satisfaction given by wooden joints in a 12-inch 
main laid in 1851 and a 24·inch main laid in 1857. The 
p lugs are made fl'OlU pine staves free from knots and 
gum. The staves are driven howe and tightly wedged. 
The joints are tested by filling the pipe with water 
befOl'e covering it. Where for some reason the pipe 
had to be covered before it could be tested or the joints 
were too open or too close T.O permit the use of wooden 
plugs, lead joints have been substituted. 

SecI'etary of War Elihu Root has issued an order 
calling the attention to a formal order dated August 24, 
1897, which prohibits persons from visiting the furtifiea­
tions of the United States. The Secretary decla!'es 
that the formal order has frequently been disregarded 
and he directs a rigid enforcement of its provisions 
hereafter. The immediate cause of the order is said 
to be that a military attache of one of the foreign 
governments recently visited the military posts at the 
mouth of the Columbia River. No one can question 
the justice of tile order as in no country can foreigners 
inspect modern fortifications, and in most countries' 
they are entirely closed to all. 

The Holland submarine torpedo boat made another 
excellent run on O(�tober 6, in Little Peconic Bay, in 
a heavv' snow storm with head winds and against the 
tide. it caused the sea to run so high that it was im­
possible at times to see the vessel from the deck of the 
steam yacht .. Josephine" from which guests witnessed 
the rl1n. A German naval constructor who is vi�iting 
the United State� to inspect shipbuilding plants, and 
to investigate the naval methods in vogue in this 
country, was on board the submarine boat. He was 
favorably impressed with the mechanism of the vessel 
and was pleased with her performance. He was of 
the opinion that in the hands of competent men the 
boat w oul d prove a formidable weapon. 
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Eleetrlcal l'f ote •• 

A long distance telephone line hali been op�n(;d be· 
tween Chicago and Dallas, Texas. 'rhe tests have 
been very satisfactory. 

In the harbor at Honolulu, telephone service between 
vessels and the shore may be obtained by connecting 
with the permanent telephone cable in the harbor. 

In the Tesla interrupter, the interruptions are ob· 
tained by a stream of mercury impinging upon a rotat­
ing disk having projecting teeth. The interruptiolls 
take place in a gas under pressure, thus permitting a 
much higher frequency than would otherwise be pos­
sible. 

Work on the Northwestern Elevated Railroad in 
Chicago is progre�sing favorably. N early six of the 
seven miles of road is now conlpleted. The traveling 
crane used in hoisting the stl'Uctul'e into place has 
been worked to its full capacity, erecting-on an average 
of eight :spans or about 250 linear feet per day. 

N otwi thstanding the recent destruction by fire of all 
the buildings of the exposition at Como, Italy, the 
ceremonies to COlllmemorate the centenary of the dis· 
covery of the voltaic pile were held at Como, Septem­
ber 18 to 23. Remarkable energy was exhibited in the 
rebuiiding of the burned structure and the gathering 
of new exhibits. 

Twenty-three miles of aluminulll cable will be used 
to transmit 2,000 horse power at a pressure of 10,000 
volts from Tariffville to Hartford, Conn. The cable is 
three-fourths of an inch in diameter and consists uf 
seven strands, each made of seven wires of No. 11 
Bl'own & Sharp gage. At the present price of coppel', 
the saving to be made by using aluminum will amount 
to $3,500. 

The Batignolles R/loilway tunnel near Paris is to be 
lighted by lines of 10 candle power incandescent lamps. 
They are placed a llIetel' apart and they are the sallie 
height as the carriage windows so that if any train is 
stopped in the tunnel it will be lighted from the out­
side. Another interesting feature is that the lamps are 
automatically lighted and extinguished by the passage 
of a train, which operates switches automatically by 
means of the rims of the wheels. 

Three electric fountains have been started at the 
Crystal Palace, near 'London, and they are drawinr: 
large crowds. Electric fountains have been known for 
many years in both France and the United States, 
but we believe that this is the first time they have 
been shown in London. The fountains were designed 
and erected by F. E. Darlington, of Philadelphia, who 
has had considerable experience in building such foun­
tains. The power is supplied by two vertical triplex 
power pumps built by the Goulds Manufacturing 
Company. 

The New York and New Jersey Telephone Company 
during the recent visit of the .. Olympia" installed a 
set of long distance telephone apparatus on that vessel. 
Two copper sheathed cables were laid between the 
wal' vessel and the main land at Tompkinsville, S. 1. 
The cable was laid after dal'k with the aid of the search 
lights of the fleet. It is thought that this is the first 
time in Aml'rica at least, that a warship has been con­
nected by cable with the shore in this way. A good 
cieal of business was transacted over the telephone 
while the vessel remained at anchor off Tompkinsville. 

The Eastern Railway Company, of FI'ance, is using 
what might be called a central station on wheels for 
repairing the Torcenay tunnel. It is mounted on a 

railway truck and includes a petroleum engine which 
serves to chive a dynamo which furnishes curr-ent for 
propelling the truck by means of a motor and fOI' 
lighting the works in the tunnel. The dynalllo furn­
ishes sufficient current for propelling the truck by 
means of a motor and for lighting the works in the 
tunnel. The dynamo furnishes sufficiFnt current to 
drive 4 to 6 arc lamps or 30 01' 40 incandescent lights. 
It has also been found of great sel'vice for night work 
and for use on other tunnels. 

The Paris Exposition adlllinistration has taken all 
the measures possible to offer security to exhibitors and 
visitor's against fire. The rules which are laid down in 
great detail are admirable, and they deal with stair­
ways, dours, emergency doors, etc. An emergency 
light system for night use will consist of electric lamps 
of one candle power bearing a distinctive red color. 
All wood of the franlework in the building will be 
covered with an insulating coat of non-inflamwable 
material, and all stairways will be fireproof. Great at­
tention is to be paid to the floors of all the exhibition 
buildings, cafes, etc., and before being accepted will be 
t.ested at the expense of the directors. All decorated 
canvas, awnings, and canvas coverings must be fire­
proof. All Illotive power other than electricity will be 
admitted only under rigid condit,ions. The regulations 
for heating and lighting provide that it can only be 
done by gas or electricity. The use of any form of 
hydrocarbons, acetylene, or other gases, than coal gas, 
is positively forbidden. All thea.ters. concert halls, 
pt�., mnst have iron or asbestos curtains, and the 
lighting of �uch places will be exclusively by elec· 
trieity. 
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