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FUTURE RECONSTRUCTION OF THE BROOKLYN BRIDGE. 

In anQther cQlumn will be fQund an explanatiQn 'Of 
the causes which led tQ the recent partial failure 'Of 
the BrQQklyn Bridge. Our readers will prQbably agree 
with us that the cQllapse was due tQ indifferent CQn· 
structiQn, cQupled with an inspectiQn which, tQ say 
the least, was nQt any tQQ thQrQugh. The system 'Of 
cQnnecting the suspenders tQ the flQQr is PQ'Or and 
l!;""He to intrQduce strains fQr which the parts were 
nQt prQPQrtiQned. In the general recQnstructiQn 'Of 
the flQQr system 'Of the bridge which undQubtedly 
will have tQ be undertaken at the earliest 'OPPQrtunity, 
the design 'Of this detail 'Of the bridge must be radical· 
ly altered. It is manifestly difficult tQ hang a massive 
flQQr having a tQtal hQrizQntal mQvement 'Of 14 inches 
to' a cable which has practically nQ hQrizQntal mQve· 
ment, by hinged cQnnectiQns which 'are only ,20 t{) 
24 inches in length. The best thing tQ dQ WQuld be 
t'O make the trusses cQntinuQus acrQSS the center 'Of 
the bridge and cut them either where 'the 'Overhead 
diagQnal stays cQmmence, 'Or else at the tQwers. The 
first WQuld be a preferable PQsitiQn fQr the slip jQints, 
fQr the reaSQn that the fixed 'Overhead stays fQrm 
with the flQQr system a kind 'Of cantilever CQnstruc· 
tiQn, and the central PQrtiQn 'Of the span between 
them WQuld thus act sQmewhat as the central sup· 
PQrted span 'Of a true cantilever bridge. There WQuld 
be nQ difficulty in making cQnnectiQns between the, 
suspenders and the fiQQr system, at these PQints in the 
bridge, the great length and the flexibility 'Of the fQr· 
mer precluding any necessity fQr hinged cQnnectiQns. 

The recent accident will serve the gQQd purpQse 
'Of fQrcibly directing attentiQn tQ the fact that the 
bridge is carrying heavier IQads than are desirable. 
This is the secQnd QccasiQn 'On which this cQnditiQn 
'Of things has' caused failure 'Of the bridge. TWQ 'Or 
three years agQ it was manifested by the buckling 
'Of the stiffening trusses. NQW it is the suspenders 
that are giving away. The first accident was nQt 
nearly SQ seriQus as the secQnd; but they bQth shbw 
that, there are weak places in the flQQr system which 
'Only require an extra bunching 'Of the traffic, 'Or the CQm· 
binatiQn 'Of excessive mQvement 'Of the trusses with 
rather careless maintenance, tQ prQduce a breakdQwn. 
The main cables and the suspenders themselves when 
prQperly cQnnected up and cared fQr are sufficient 
fQr the IQads which the bridge is carrying, but the 
stiffening trusses are altQgether tQQ light tQ give 
the necessary rigidity tQ the structure. There is nQ 
questiQn that the time has CQme fQr putting in more 
mQdern and strQnger trusses, even if it shQuld invQlve 
an increase in weight and the substitutiQn 'Of hea:vier 
suspenders fQr thQse which are nQW in place. We 
think it is quite within the reSQurces 'Of mQdern 
engineeriJig tQ carry 'Out this recQnstructiQn, piece' 
meal, withQut interfering with the traffic. If this 
shQuld be impQssible, advantage will have tQ be taken 
'Of. the cQmpletiQn 'Of the new East River Bridge and ''Of 
the ferries, tQ which traffic will have tQ be diverted 
while the change is being made. 

The recent clQsing 'Of the bridge and the enQrmQUS 
discQmfQrt thereby QccasiQned are anQther' reminder 
'Of ,the fact that the city authQrities have ever been 
slQW tQ realize the enQrmQUS and ever·accelerating 
rate at which the city 'Of New YQrk is grQwing, and 
itE traffic requirements multiplying. We have seen 
this illustrated in the matter 'Of the water supply, 
in the matter 'Of the Rapid Transit ,tunnel, in the in· 
adeqltate prQvisiQn fQr public schQols,' and in 'Other 
directiQns where the incQnvenience, while nQt SQ 
widely felt, was, nevertheless, equally real. ThQse 
whQ are intrusted with the care 'Of the' city's interests, 
plan and build fQr an increase in the municipal 
demands 'Of the City which, by the time the imprQve· 
ments are ready, is fQund tQ be immeasurably abQve 
the estimate. The RamapQ affair, bad as it was, has 
surely served the purpQse-at least we ho.pe it has­
'Of teaching us that it is high ttme we made further 

and very much m'Ore extensive arrangements f'Or 
securing an adequate water supply. The present 'Over· 
crQwded cQnditiQn 'Of the BrQQklyn Bridge" and the 
fact that this splendid structure has been IQaded up 
tQ, and almQst beYQnd the safe limit impQsed by 
gQQd engineering, is anQther 'Object lessQn tQ the 
same effect. We Sincerely hQpe that the new East 
River Bridge will be rushed tQ cQmpletiQn, and Sus· 
pensiQn Bridge Number Three prQsecuted with a 
speed that is CQmmensurate with the urgent needs 
'Of traffic between Manhattan and BrQQklyn. Bridge 
wQrk is 'Of necessity, because 'Of its size and mass, slQW 
in cQnstructiQn, and it is far better ,tQ be a little 
befQrehand than very much behindhand in wQrks 'Of 
this kind. 

-----....... H ........ ..._------_ 

RECENT DEVELOPMENTS IN THE BRITISH NAVY. 

BY OUR ENGLISH CORRESPONDENT. 

The energetic and prQgressive PQlicy 'Of the British 
Admiralty is being maintained in view 'Of the keen· 
ness that is being exhibited by the variQus CQntinental 
PQwers in the struggle fQr the supremacy 'Of the seas. 
The Naval Department has recently decided UPQn its 
new naval prQgramme, and it is 'Of a mQst extensive 
character. In the selectiQn 'Of this prQgramme the 
experience and suggestiQns 'Of naval 'Officers and ex· 
perts in the fleet were 'Obtained, SQ that the Admiralty 
might gain a cQmprehensive insight intQ the defects 
'Of the existing vessels and cQnsider suggested im· 
prQvements. These suggestiQns have been adQpted 
with liberality in the designing 'Of the new vessels. 

In cQnnectiQn with the first, class battleships a new 
type 'Of this class 'Of vessel is tQ be built, exceeding in 
armament any 'Other vessel aflQat 'Or in CQurse 'Of CQn· 
structiQn fQr the, English navy and equal in every 
respect tQ the vessels designed fQr any 'Other 'Of the 
P'Owers. These new battleships, three 'Of which are tQ 
be laid dQwn immediately, are tQ be 'Of 16,500 tQns 
displacement. This exceeds the previQus latest battle· 
ships by 1,500 tQns. They will be 20 feet IQnger, bfling 
420 feet 'Over all, with a beam 'Of 75 feet and a draught 
'Of 26� feet. Their engines will develQP 18,000 I. H. P. 

and they will run 'On an eight hQurs cQntinuQus steam 
trial at nQt less than 181h knQts, an increase 'Of 1h 

knQt. 
Thei'r prQtectiQn will be similar tQ that 'Of the recent 

"LQndQn" class 'Of battleships, with several develQP' 
ments, including an armQred belt frQm the IQwer pro· 
tected deck tQ 'a small height abQve the water line 'Of 
9·inch armQr, and thence tQ the main d'eck 'Of a thick· 
ness 'Of 8 inches, and this will be cQntinued 'Over the 
whQle length between the barbette.,and the heavy 
guns. 

A peculiar feature will be intrQduced which has nQt 
hithertQ been attempted in any English vessels. The 
plan 'Of placing the 6·inch guns in casemates is tQ be 
abandQned. The ten guns 'Of this caliber will be in· 
clQsed in a battery with 7·inch armQr, and the battery 
will be divided by traverses tQ diminish the effect 'Of 
any shell that may happen tQ penetrate the armQr. 
In additiQn tQ the fQur 12·inch guns which fQrm the 
nQrmal armament 'Of this type 'Of battleship thrQugh· 
'Out the WQ�l?,: fQur 9.2·inch guns are tQ be intrQduced. 
These guns are 'Of tremendQus PQwer and will cQnsider· 
ably strengthen the armament 'Of the vessel. They will 
be placed ''On mQllntings similar tQ thQse which have 
been recently placed 'On the "Cressy" and which have 
prQved SQ cQnspicuQuSly successful. They will be 
prQtected by 6·inch 'Or 7

'
·inch armQr, and will have a 

direct fQrward and aft fire. By' this means the "ship 
will get a fQrward flre 'Of tWQ 12-inch, tWQ 9.2·inch 
and tWQ 6·inch guns, and an aft fire 'Of the same fQr· 
midable character. This means that presuming all the 
guns tQ be fired simultaneQusly an aggregate weight 
'Of 2,660 PQunds of metal-nearly 11,4 tQns-will be fired 
frQm the six guns fQre and aft respectively. 

A new type 'Of cruiser has been designed. This new 
vessel, 'Of which six are tQ be laid dQwn, will be 'Of 
9,800 tQns, 22,000 I. H. P., develQping a speed 'Of 23 

'knQts. Instead 'Of carrying tWQ 6·inch guns, bQth fQre 
and aft, whic}l cQmprises the armament fQr these ves· 
sels aiready 'On service, ''One 7.5-inch gun will be placed 
fQre and aft. There is a great material increase in 
the PQwer 'Of this larger caliber gun which will render 
the armament 'Of a very superiQr character. 

With regard tQ the destrQyers, ten are tQ be built . 
which at full draught will have a speed 'Of 30 knQts. 
One impQrtant imprQvement in this type 'Of vessel 
will be the increase in the cQal·carrying capacity. 

Several vessels have been struck 'Off the effective list 
and will be used simply as depQts. Eight vessels which 
the Admiralty decided tQ reflt have been aband'Oned in 
lieu 'Of new ships. The present prQgramme fQr build· 
ing cQmprises 18 flrst·class battleships, 25 armQred 
cruisers, 25 tQrpedQ bQats, making in all, with several 
'Other vessels fQr different purpQses, a tQtal 'Of 84 new 
ships. 

Building in the variQus shipyards, bQth gQvernmental 
and private, is in full swing, and rapid headway is 
being rr.ade tQ make up for the delay in building in 
past years. Many 'Of the larger private yards have 
�",\ried out extensive imprQvements and alteratiQns 
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and have installed new plants in 'Order that they may 
CQpe with the wQrk. 

The fittings 'Of the new vessels are tQ be 'Of a mQst 
up·tQ date and mQdern descriptiQn. They will be prQ' 
vided with the mQst apprQved ammunition, the guns 
will have cQrdite charges and telescQpic sights, elec' 
tric hQists, and the latest types 'Of tQrpedQes. 

Owing tQ the impQrtance 'Of specially equipped cQal· 
ing vessels the Admiralty prQPQses devQting $400,000 
fQr this type 'Of ship, and at present, there are seven 
fast steamers plying at hQme and abrQad fQr supply· 
ing the vessels 'Of the fleet with cQal. CQal barges tQ 
be used as tempQrary transmitters are tQ be fitted in 
'Order tQ be available fQr getting cQal 'On bQard ships 
nQt lying at the wharves. A new distilling ship has 
been prQvided, and large distilling apparatus is being 
installed at all the statiQns, SQ that an abundant 
supply 'Of fresh water is, always available. The e'On· 
structiQn 'Of an ammunitiQn ship is alsQ under CQn· 
sideratiQn, but, 'Owing tQ the difference 'Of QpiniQn 
amQng experts cQncerning the advisability 'Of such a 
vessel, it has nQt been definitely settled. 

The trials respecting the bQilers are alsQ being 
pushed fQrward. Experiments are being made in all 
directiQns tQ ascertain which type 'Of bQiler is the best 
suited for naval requirements. The installatiQn 'Of 
the Belleville bQiler has been stQPped, pending the de· 
cisiQn 'Of the investigating cQmmittee, and 'Orders have 
been placed fQr 'One 'Or tWQ 'Of the BabcQck & WilcQX 
water·tube bQilers. The German naval authQrities are 
alsQ cQnducting similar bQiler tests, and they are alsQ 
experimenting with a cQmbined installatiQn 'Of water· 
tube and cylindrical bQilers up 'On SQme 'Of the battle­
ships. If this scheme is feasible and prQves succel:lsful, 
it will prQbably be adQpted in the English battle· 
ships. 

It has alsQ been decided tQ decrease the height 'Of 
the masts 'Of the new battleships. Owing tQ the fact 
that signaling has -been revQlutiQnized by MarcQni's 
-wireless telegraphy, it is cQnsidered unnecessary tQ 
have lengthy masts, as nearly all the vessels in the 
English navy are being prQvide'll with MarcQni's ap' 
paratus. PrQbably as much as eo feet will be cut 'Off 
frQm the masts. Hardly any WOQd is tQ be emplQyed 
in cQnstructiQn, and that utilized in the shape 'Of 
furniture and fittings will be arranged SQ that it can 
be thrQwn QverbQard within a few minutes, 'Owing 
t'O the great danger 'Of ignitiQn 'that arises frQm its 
presence. 

The system 'Of building fQre·and·aft bridges at pres· 
ent in vQgue will be discQntinued. Small unQbtrusive 
structures will be prQvided in their stead, and al· 
th'Ough made 'Of steel they will be rendered easily 
remQvable SQ that they can als'O be quickly thrQwn 
QverbQard. These imprQvements will sQmewhat detract 
frQm tHe beauty and symmetry which has hithertQ 
characterized the British ships; but a great deal 'Of 
cQnspicuQus superstructure will be remQved, SQ that 
when cleared fQr actiQn the vessel will nQt 'Offer SQ 
c'OnspicuQus a target. 

ELECTRICAL METHOD FOR DETERMINING THE 

VARIATIONS OF MINERAL WATERS. 

A Simple and rapid methQd 'Of finding 'Out th€ varia· 
tiQns in cQmpQsitiQn 'Of mineral waters has been 
brQught 'Out by M. P. Muller, whQ uses the variatiQns 
in electric cQnductivity fQr the purpQse. TQ make a 

cQmplete study 'Of a given mineral water and establish 
its qualitative and quantitative compQsitiQn, chemical 
analysis is indispensable, and 'Of CQUrse cannQt be re­
placed; but the cQmpQsitiQn 'Of a water is nQt neces· 
sarily invariable, and 'One cannQt be sure whether a 
certain spring 'Of 1)lineral 'Or 'Ordinary drinking water, 
when analyzed in the mQnth 'Of January, will have the 
same cQmpQsitiQn in the mQnth 'Of June, 'Or in the fQI· 
IQwing year. The chemical analyses WQuld be IQng 
and costly, nevertheless it WQuld be interesting tQ be 
able tQ fQIIQW the variatiQns 'Of a spring frQm the 
time when an analysis had been made, and tQ knQw 
the influence 'Of the seas'Ons 'Or 'Of a change 'Of flQW due 
tQ rains 'Or dry weather; alsQ the mQdificatiQns due 
tQ an infiltratiQn which may be unknQwn. A methQd 
'Of indicating such variatiQns shQuld be Simple, rapid 
and easy tQ carry 'Out, and besides, the prQperty which 
it is prQPQsed tQ measure shQuld depend as much as 
possible up 'On the dissQlved matter and nQt UPQn the 
water itself. The methQd 'Of electric cQnductibility ful· 
fills these cQnditiQns very well. The experiment is 
made prQmptly by the methQd 'Of alternating currents 
and telephQne (a greater 'Or less sQund indicating 
greater 'Or less cQnductivity), but care shQuld be taken 
tQ 'Operate always at the same temperature, say, 25 
deg. C. The cQnductivity 'Of a water defines this liquid 
in the same way as a fusing PQint deflnes a chemical 
substance; it depends up 'On the nature and quantity 'Of 
the substances dissQlved, which in a PQtable water 
are almQst excluSively cQmpQsed 'Of electrQlytes. It is 
natural that tWQ different waters which have the same 
cQnductibility may nQt have the same cQmpQsitiQn, any 
mQre than tWQ bQdies with an identical fusing PQint 
WQuld be alike, but tQ fQIIQW the variatiQns 'Of a deter­
lllined source the value meth'Od CaDn'Ot be Questi'OneQ.� 
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One may even go farther; if two neighboring springs 
flowing from the same geologic earth, seemingly inde­
pendent, show the same conductibility, it may be safe 
to affirm that they are identical. The author, after 
two experiments requiring half an hour, predicted the 
identity of two such springs which passed for distinct, 
and a subsequent chemical analysis showed an almost 
complete identity, the only divergence being that for 
the silica and oxide of iron (present only in minute 
quantity), and it is known that these substances exist 
in the waters almost entirely in the colloidal state and 
non conductor. In another case he showed considera­
ble variations in the composition of a mineral spring 
of which an analysis was about to be commenced, and 
made it evident that such an analysis would have no 
value. 

• 1., • 

NATIONAL PHYSICO-TECHNICAL LABORATORIES.* 

BY B. PELLAT. PROFESSOR AT THE UNIVERSITY OF PARIS. 

Industry is making an increasing demand on sci­
ence, not only for its discoveries, but for the exactness 
of its measuring processes; it depends upon the precise 
data found in the laboratories. If the largest· com­
panies can support the expense of testing or research 
laboratories and have a personnel of engineers and 
scientists, the greater part of the manufacturers can­
not go to this expense, especially for the tests relat­
ing to physical measure:;;, which. most often demand 
very costly apparatus. Even the scientists cannot 
have in their laboratories all the apparatus necessary 
for the veriflcation of measuring instruments, as many 
of these are cumbersome and of a very great cost. 
For this reason, some of the governments have aided 
their manufacturers and scientists by establishing na­
tional physico-technical laboratories provided with the 
most improved measuring instruments where verifica­
tions of great precision and useful researches are car­
ried on, these being of benefit to science and industry. 
Germany has commenced this movement, and possesses 
now in the Physikalisch-technische Reichsanstalt, 
founded about 1890, the most important of the national 
physico-technical laboratories. This establishment, 
situated at Charlottenburg, near Berlin, occupies an 
immense edifice which has been especially built for the 
purpose, in the middle of a park, which is an excellent 
position to guard the instruments from trepidations. 
The director has under his orders a corps of eighty 
persons. The Reichsanstalt is divided into two sec­
tions. The first has for its object the solution of prob­
lems of metrology proper; it is occupied with prob­
lems of a high interest and has especially rendered 
service to pure science. For instance, its researches 
have related to the normal thermometric scale, the 
rotative power of quartz for the light of sodium, the 
standard of resistance, etc. It also makes determina­
tions of the unknown or ill-defined physical constants 
of bodies presenting a scientific or industrial interest. 
It is thus that during 1898 this section took up the 
study relative to the density of water vapor between 
1 and 20 atmospheres to the maximum pressure of 
water vapor at low temperatures, the comparison of 
thermometric bodies with the normal thermometer at 
high temperatures, the lIeat conductibility of several 
metals, the luminous radiations emitted by certain 
substances, etc. 

The second section, the most important of the two 
as far as the personnel is concerned, is charged with 
verifying the instruments of precision and the meas­
urement of certain physical properties which have a 
less scientific character than those of the first section. 
The section is subdivided into six sub-sections, whose 
names indicate their field of work: 1. Mechanics of 
precision. 2. Electric measurements.. 3.. Optical 
measurements. 4. Thermometric measurements.. 5. 

Chemical work. 6. Workshop. An example may be 
given by a resum� of the work done in the space of 
one year by the first and fourth sub-sections. The 
flrst, with three workers, has made about 200 re­
searches relative to the determination of the errors of 
division of various scales, to the measurement of ex­
terior dimensions of calibrated pieces, to the evalua­
tion of the dilatation coefficient of metallic rods, the 
verification of tuning-forks, etc. The fourth sub-sec­
tion, with seven workers, has verified 16,329 thermom­
-eters, including 14,910 medical, 81 apparatus for de­
termining the inflammability of petroleum, 116 vis­
cosimeters, 4 pressure gages, 35 barometers, 116 ther­
mo-elements of the Lechatelier type and 400 feet of 
wire for the same, 50 fusible safety-plutes for boilers, 
and has made besides a number of different tests. The 
verification of alcohol and density gages, etc., has 
remained in charge 'of an older institution known as 
the Normal Aichungs Kommission, and which verifies 
also the secondary standards for weights and meas­
ures. 

England has already three standardizing establish­
ments. Two of these are under the direction of the 
Board of Trade. The first, the Standards Department, 
has had the keeping of the standards (length, weight, 
money, gas meters, petroleum inflammation apparatus, 
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etc.) and makes comparisons with these standards. It 
is besides at the disposition of the Board of Trade for 
all the scientific researches which it may require. The 
second, the Electrical Standardizing Laboratory, 
founded according to the law of 1889, is devoted to 
standardizing and verifying all the electrical measur­
ing instruments and the keeping of the standards for 
these. Besides these two official laboratories there is 
a semi-official laboratory, the Kew Observatory. Be­
sides the meteorological service, this establishment 
has, in fact, a standardizing laboratory, where each 
year are verified about 30,000 instruments of different 
kinds, fJuch as thermometers, barometers, theodolites, 
sextants, compalSses, telescopes, watches and chronom­
eters, photographic lenses, etc. Not content with 
these three

' 
establishments, the government is now 

founding a national physical laboratory upon the plan 
of the German institution. Parliament has voted the 
necessary funds for its construction and maintenance; 
into it will be absorbed the Kew Observatory. 

In Belgium, the founding of a Meteorological Bu­
reau, distinct from the Bureau of Standard of Weights 
and Measures, and closely resembling the Reichsan­
stalt in character, was decided eight years ago; va­
rious circumstances have retarded up· to the present 
the voting of the necessary funds, but it is expected 
that this vote will take place before the end of this 
year. In Russia, the Central Chamber of Weights and 
Measures possesses vast laboratories very well fitted 
up, and its extensive functions permit it to render in 
part the same services as a physico-technical labora­
tory. This chamber has, in fact, the following func­
tions: 1. The keeping of the prototype of the Russian 
standards of weights and measures. 2. The making 
and verification of the copies of these standards made 
for the use of local standardizing bureaus 'or for the 
government bureau. 3. The verification of all special 
instruments serving to measure the temperature, light 
intensity, consumption of gas or electric energy, etc., 
and in general it verifies upon demand all the meas­
uring instruments in use in commerce, industry, arts 
or sciences. 4. The fixing of the limits of error ad­
missible for the weights and measures, in standardiz­
ing and in practical use. 5. The examination of all 
questions relating to weights and measures. 6. The 
direction of the local bureaus, etc. The chamber occu­
pies at St. Petersburg a solid building of three stories, 
situated in the middle of a large space; a pavilion for 
electrical measures is shortly to be added. The estab­
lishment is provided with a complete assortment of 
the best meteorological apparatus existing. An idea of 
its importance will be given when it is stated that its 
personnel consists of fourteen persons, not including 
laboratory assistants, etc., and that its annual budget 
is about $46,000. It is under the control of the De­
partment of Commerce and Manufactures of the Min­
ister of Finance. The chamber is not the 'only stand­
ardizing establishment which Russia possesses; the 
instruments which serve for determining the tax 
upon certain substances are verified by the Technical 
Committee, which has this in charge; it. is also under 
the Minister of Finance. In consequence, the Tech­
nical Committee is required to verify ·the alcohol and 
density instruments, thermometers, saccharimeters, 
etc. For the alcohol measures a special. section is de­
voted, and it is provided with standards of length and 
weight verified at the International Bureau of Weights 
and Measures and the most improved apparatus. This 
section occupies a separate building at St. Petersburg. 
Again, the Central Physical Observatory of the Im­
perial Academy of Sciences also verifies metrological 
instruments. 

In other European countries there are no national 
physico-technical laboratories and the functions of the 
service of weights and measures are in general much 
too limited to supply their absence. Nevertheless, in 
Austria the Normal Aichungs Kommission has about 
the same functions as in Germany, being devoted to 
verifying measures and weights, thermometers, etc. 
In the United States the principal cities possess, in 
their universities and colleges, splendidly organized 
laboratories where are carried out the tests and stand­
ardizing. needed in the sciences and industry. 

In concluding his address, M. Pellat points out the 
immense advantages of such institutions and the de­
sirability of founding them in countries which, like 
France, do not yet possess them. As in the case of 
Germany and England, such a laboratory should be 
independent of the Bureau of Weights and Measures, 
as each responds to a different need. The buildings 
should be away from the centers 'of cities to avoid trep­
idations. 

.... ., 
THE WORK OF THE EGYPTIAN EXPLORATION FUND. 

BY OUR ENGLISH CORRESPONDENT. 

The annual exhibition of the year's work of the 
Egypt Exploration Fund was held recently in London. 
The investigations of Egyptologists during the years 
1899 and 1900 wer� productive of much interesting in­
formation regarding the kings of the First Dynasty, 
approximately 4715 to 4514 B. C .. and "the Ten Kings 
before Menes." Mr. Maciver, who has explored two 

large cemeteries at El Amrah, states as the result of 
his researches that one of them belongs to the first 
half of that remote age and the second extends from 
the First Dynasty. Hitherto our information con­
cerning this period has been very vague, so that addi­
tional interest and value attaches itself to this Egyp­
tologist's investigations in this direction. There wer� 
on exhibition models of the bracelets found on the 
mummy of the Queen of Zer at EI Mehesna and now 
jealously preserved in the museum at Cairo. Therc 
are four bracelets in all, the first consisting of a row 
of fagades with the royal hawk alternately repro­
duced in gold and turquoise. The second has a gold 
centerpiece copied from the center of a lotus flower 
with a group of turquoises and a large ball amethyst . 
on each side. Skillfully woven into the back of this 
bracelet are strands of human hair and gold thread 
set with gold and turquoise. The third bracelet is of 
gold, lapis lazuli, and amethyst beads. The work is 
beautifully executed, each bead having its precise posi­
tion in the scheme of decoration, while there is no 
excess of color. There is also the :;;cepter of King 
Khasekhemui, comprising a slender copper rod with 
pierced cylinders of sardonyx or carnelian united by 
broad and heavy gold bands strung over it, bead-wise. 
From EI Amrah were exhibited specimens of prehis­
toric pottery, dolls, and primitive and crude models 
in clay of various animals. The excavations at Aby­
does and the surrounding neighborhood are now prac­
tically completed and this collection of ancient handi­
work is further valuable, since this district was sup­
posed to have been thoroughly explored some time 
before, but the work on that occasion was but indif­
ferently accomplished, without the assistance 'of 
trained workmen, which has enabled the present ex­
plorations to be carried out so thoroughly and sys­
tema tically. 

. . ' .  
SCIENCE NOTES 

The Government is constructing a new macnme for 
calculating the tides which, it is said, wi1: do the 
worll: 'of thirty mathematicianI'!. The most compli­
cated problems of tidal variations are easily worked 
out with it. 

The exhibits of agatized wood in the Mines Building 
of the Pan-American Exposition is very important. 
It is generally conceded that this agatized wood came 
from a tropical tree transformed in a prehistoric 
era from a living, growing forest to its present state. 
Silicified wood is found in many localities, but the 
coloring of this wood has never been equaled. 

Prof. Koch, of Be:rlin, who discovered the bacilli 
of phthisis, stated at the Tuberculosis Congress at 
London that he had demonstrated that meat and milk 
from tuberculosis-infecte;t cattle may be consumed 
with absolute impunity.1i He has arrived at this con­
clusion �fter most practical tests. He believes that 
human and bovine tuberculosis are of a totally differ­
ent species, and that phthisis is not hereditary. The 
discovery is of the utmost importance, especially as 
regards milk. "'-His views are warmly combated by 
other medical men,c. 

Dr. Barton's war balloon is of cigar shape, and has 
a platform and machinery suspended from the bal­
loon. The propellers are driven by a high speed 
motor, and there is a horizontal aeroplane for causing 
the balloon to ascend and descend, and at the rear there 
.is a vertical aeroplane steering to the right and left. 
The difficulty which arises from moving the center 
of gravity is overcome by 2%-foot water tanks at 
each end, water being automatically pumped from 
one to the other as either end of the machine becomes 
heavier. 

Alcohol is made in solid form by heating a liter of 
it in a vessel of double capacity over a water bath at 
a temperature of 60 deg. C. Twenty-eight to thirty 
grammes of Venetian soap, very dry and cut fine are 
added, as well as two grammes of gum lac. After a 
complete solution has been obtained, and while it is 
still warm, it is poured into metallic receptacles which 
are closed immediately and left to cool. The presence 
of the gum lac assures the preservation of the material 
and prevents too quick evaporation. The soap incor­
porated in the alcohol is left as a residue after burn­
ing. 

John Arbuckle, of Brooklyn, has started a novel 
floating hotel enterprise. It consists of a small fleet 
of especially equipped ships which will carry people 
on short ocean cruises, the vessels being run as float­
ing hotels. The vessels leave late in 'the afternoon, 
put out to sea and remain outside until early morning . 
The fleet consists of a thousand-ton sailing ship, a 
yacht, an ex-pilot boat and an ocean tug. The large 
sailing ship is a full-rigged three-master and has 
accommodations for 250 passengers. The upper deck, 
which is protected by a watertight awning, is fltted 
with bunks, and there are also bunks surrounding the 
dining room, deck. There are a considerable number 
of staterdoms in addition, and many of them are pro­
vtded with bathtUQB. 
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