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ranged to pump from each compartment through a sep· 
arate range of pipes, and there is a gun·metal drain· 
age foot valve at the bottom of each branch pipe to 
each c'Ompartment of each pontoon. The drainage 
pump is also connected to a range of pipes which are 
carried along the top of the side towers for washing 
decks, or for fire purposes. The compartments in the 
side towers are filled and drained through the main 
suction pipes, and they can also be drained into the 
pontoons by means of scupper valves worked from the 
decks of the pontoon. There are speaking tubes from 
each tower to the engine rooms, and also from side 
to side. 

The keel blocks, which are placed 3·foot centers, 
are of pitch pine, and are 3 feet 6 inches high. The 
lower blocks are 18 inches square, and each keel black 
has a cap piece of oak 6 inches thick. The blocks are 
fitted between angle irons and are securely dogged 
together. There are twenty·four bilge blocks of very 
strong construction, placed on the dock, so that they 
can be shifted in or out, and on the top of each steel 
bilge block is a sliding block of oak which is pulled 
into position unt" �r water by means of ropes led to 
the top of the towers. 

There are two shoring shelves inside the dock on 
each side, 2 feet 6 inches wide, with a facing piece of 
elm 9 inches by G inches. The sides and ends of the 
dock are protected by two American elm fenders se· 
curely bolted between angles. On the tower tops are 
placed fourteen large timber 'heads for mooring ships 
using the dock, and four mooring shackles are at· 
tached to the pontoon for mooring purposes. Wrought 
iron ladders lead up from the pontoons to the shoring 
shelves and tops of towers. 

On the inner side of the towers in the stokehold 
water· tight dO'ors are placed giving access to the deck 
of pontoon and for discharging ashes. 
The engine room and stokeholds are ven· 
tilated by cowl ventilators and a range 
of ventilating pipes. Feed tanks are 
placed on each side above the boilers, 
each holding 25 tons of fresh water for 
feed purposes. There are also bunk· 
ers which will hold 30 tons of c'Oal 
in all. 

The dock has been so constructed that 
in the event of damage to a pontoon, or 
if a pontoon requires bottom to be 
scraped and painted, it can be detached 
and docked on the dock itself to be over· 
hauled. This is accomplished by discon· 
necting the bolts that hold the pontoon 
to the side girders and to the pontoons 
adjoining, severing the suction pipes and 
valve rods and letting water through the 
sea valve into the pontoon when it is de· 
tached. This causes it to sink below the 
level of the bottom of the side girders, 
and it can be easily drawn out at ·either 
side. It is then turned round so that the 
narrow part faces the entrance of the 
dock. The latter is then sunk sulIlciently 
to let the pontoon float over it. The water is then 
pumped out and the pontoon raised. When the neces. 
sary repairs are completed the process is reversed and 
the pontoon brought back into place and rebolted to 
the side girders. 

The dock was towed down the Tyne by seven tugs. 
When it reached the mouth of the river it was taken 

in tow by three powerful tugs belonging to Messrs. 
Smit & Co., of Rotterdam, who make a specialty of 
long·distance towing of this description. Two tugs 
towed the dock with tow ropes of 20·:nch manila, and 
the 'Other tug steered with a check rope of 13.inch 
manila. The towing journey from the Tyne to Port 
Mahon, a distance of two thousand one hundred miles, 
occupied approximately thirty 
days. 

... 

A lightship has recently 
been launched in Scotland 
which is unique in many reo 
spects, not the least one be· 
ing that the vessel will carry 
no crew .. What is known as 
the "compound gas system" 
provides for the lights for 
several months at a time, the 
gas being carried in a large 
tank and pipes therefrom be· 
ing led up a hollow mast to 
the lantern, 25 feet above 
d e c  k; communication i s 
doubtless made with the 
shore to extinguish the light 
during the day. A large fog· 
bell is also provided which 
is rung by the roll of the ve& 
sel, and also by the passage 
of the gas to the lantern 
when there is not sea enough 

to toll the beU. 
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SOME REMARKABLE TREE GROWTHS. 

Our engravings represent two remarkable examples 
of tree growth. The first is a famous yew tree near 
Kii Chou in southeastern Shantung, China. It is a fine 
specimen of the Salisburiana adiantratoHa and is of 
so large a size that there is space at the head of trunk, 
where the branches begin to spread, for eight men 

YEW TREE IN SOUTHERN SlU.1'rlUNG REl'1JTED TO 

BE aOOO' OR 4,000 YEARS OLD. 

CURIOUS GROWTH OF A LINDEN TREE, MAHWAH, N. 1. 

to take a meal around a square table. Tradition 
places the age of the free at three or four thousand 
years, and Confucius is said to have rested in its 
shade. The species is of such slow growth that the 
Chinese have a saying to the effect that you need not 
plant the Pei Kwo, as they call it, if you have no 
grandson. The name "maiden's hair tree" is given to 
it on account of the shape of the leaf. It is also called 
a .yew on account of its botanical relationship. Our 
photograph was taken by the Rev. W. O. Elterich and 
was contributed byW. Reid Faries, of Shanghai. 

Our other engraving shows tJie abnormal develop· 
ment of a linden tree (TiZia americana L.) which is 
also known as basswood, lime·tree or bee· tree. It 
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stands on the Havemeyer farm, which is kn'Own as 
the Hillside Farm, Mahwah, in the northern part of 
New Jersey. The tree is about 120 years old, 30 feet 
high, and, including both sections, is 30 feet wide. It 
stands on the Ramapo River in a wet, swampy place. 
It is one of the most remarkable botanical' curiosities 
in this part of the country. The twin branches really 
appear to be horizontal trunks. The photograph was 
made by A. Denninger, and it was contributed by the 
Rev. Dr. Kimber, of the chapel of St. Augustine, New 
York city. The linden tree attains a great age. At 
Neustadt, Germany, there is a linden tree which meas· 
ures 399 feet in circumference. The most ancient lin· 
den perhaps in all Europe is the Donndorf, near Bay· 
reuth:· On a map dated 1390 it is mentioned as a very 
old linden, 24 yards in circumference. The age is  
given as more than twelve centuries. 

••• • 

NEMETHY'S FLYING·MACHINE. 
Undeterred by the failure of the German engineer, 

Hofmann, a Hungarian manufacturer, Emil Nemethy, 
has constructed an aeroplane which differs in no es· 
sential from the contrivance of his predecessor, but 
which he believes will meet with considerably more 
succeSs. NemethY's interest. in fiying·machines is 
merely that of a sportsman. Aerial navigation, he 
argues, can become a sport only if the cost of a fiying· 
machine can be reduced to that of an automobile. 
His aeroplane is therefore built on a rather small 
scale. But despite its size, the inventor trusts that his 
machine will' glide through the air as easily as in the 
somewhat fanciful picture which we reproduce from 
the Illustrirte Zeitung. 

Nemethy's machine is an aeroplane weighing only 
66 pounds. Originally a motor of three·quarters horse 
power, weighing 2:; pounds, was mounted on the frame 

of the contrivance for the purp'Ose of 
driving the single propeller; but the in· 
ventor has decided that three·fourths of 
a horse power are inadequate and has 
recently fitted the machine with a 2� 
horse power gasoline motor. The cur· 
rent of air driven by the propeller under 
the wings or air·resistlng surfaces will, 
it is thought, be sulIlcient to sustain ·the 
machine in the air. In order to overcome 
the inertia of the aeroplane, Nemethy 
will construct a rather steep ramI' ter· 
minating in a short upwardly inclined 
path. The machine, according to Ne· 
methy, will dash down the ramp at a 
high speed, then up the short incline, the 
momentum acquired, supplemented by 
the power of the rapidly rotating pro 
peller, serving to drive the aeroplane on· 
ward in the air. 

The saddle for the aeronaut is sa con· 
nected by wires with the front and rear 
ends of the machine that, it is claimed, 
the center of gravity can be shifted Ion· 
gitudinally or laterally in order to change 
the direction of fiight. Nemethy believes 

that, with his machine, the aeronaut will, with a 

certain bird· like instinct, incline his body to shift the 
center of grFlvity in times of emergency. 

The wIngs have an area of 194 square feet. With 
the new motor the aeroplane will weigh 154 pounds. 
Hence each square foot of the wings must sustain 
nearly four· fifths of a pound-a ratio between sup· 
porting surface and weight which is said to exist in 
the case of many birds. The relation of the total 
weight (300 pounds, including the aeronaut) to the 
motive power is unfavorable. Nemethy has patterned 
the wings of his aeroplane after those of a swallow. 

-------.. .... ,---------

MILK PRESERV ATIVES.-M'. Wynter Blyth detects the 
presence of added preserva· 
tives in milk by the following 
simple process. To 10 C.c. of 
each sample of milk to be 
tested, and to 10 C.c. of ster· 
ilized milk known to be free 
from preservative, 2 C.c. of 
very strong solution of alka· 
line litmUs is added. All the 
tubes are then examined, and 
if not of the same shade of 
blue as the control tube, semi· 
normal NaHO solution is add· 
ed to them until the tint 1::; 
identical. All are then 
plugged with cotton wool and 
heated in the water bath t o  
80 deg. C .  for ten minutes. 
After cooling, each tube, in· 
cluding the control tube, is 
inoculated with 0.5 C.c. of a 
mixture of sour milk in water 
(1 C.c. of milk in 200 C.c. of 
water). They are then al
lowed to stand �.t ordbary 
temperature for tweity-foUl 
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hours. If the control tube be n'Ot then white, or 
nearly so, the series should be allowed to stand longer. 
The tubes of milk containing added preservative will 
then be found to be blue or pink, while those which 
are pure will be white, like the c'Ontrol tube.-Analyst. 

• • 

TUJ.., Color oC Skylight. 

Dr. N. E. Dorsey treats on the color of polarization 
of blue skylight in an article in the Monthly Weather 
Review. The subject has been considered of great 
interest for hundreds of years. Leonardo da Vinci 
considered that the blue of the skylight is due to the 
mixing of the white sunlight reflected fro� the upper 
layers of the air, with the intense blackness of space. 
Sir Isaac Newton thought that the reflecting particles 
were small drops of water. This theory was at first 
generally accepted, but in 1847 Clausius subjected it 
t'O a strict mathematical analysiS. He proved that the 
light of the sky cannot be due to the reflection of 
sunlight in small drops of water. Tyndall, in 1869, 
demonstrated that when the particles causing the tur
bidity are exceedingly fine, scattered light is not only 
a magnificent blue, but is polarized in the plane of 
scattering; the amount of polarization is a maximum 
at an angle of ninety degrees with the incident light, 
and the definition seen through it is unimpaired by 
the turbidity. Lord Rayleigh undertook the analytical 
treatment of the subject, and proved quite recently 
that about a third of the total light from the sky may 
be accounted for by the scattering produced by the 
molecules of oxygen and nitrogen in the air entirely 
independent of the presence of dust, aqu'eous vapor, 
or other foreign matter. 

From these and other observations and investiga
tions it is evident that the color 'Of the sky is independ
ent of the angular distance of the point observed 
from the sun-being a function of only the state of 
the atmosphere' and the thickness of the stratum ob
served. Careful observations 'On the color of polariza
tion of the light from the sky, therefore, supply data 
determining the amount and size of the particles float
ing in the air, be they dust or water, and as any 
change in the state of the atmosphere will affect these 
quantities, such observations should be of ever-increas
ing importance to meteorology. 

A NEW SEMI-DRY BATTERY. 
The use of dry batteries in the operation of many 

oevices, for open-circuit work, has S'O greatly ex
tended that it is said in the United States alone about 
ten million cells are annually consumed. 

It has been observed, however, that there is a certain 
continual deterioration going 'On, even when the bat
tery is not in use, which causes a variation in the 
output of amperage of current to such a degree that 
not more than half the quantity is given' out at the 
end of a few months as when the battery was first 
made. 

Despite this fact the dry battery is extremely popu
lar on account of its convenience, cleanliness, porta
bility, easy application and inexpensiveness. 

Within the past few years much study and pro
longed experiment has been given to the improvement 
and efficiency of the dry battery, resulting in the 
production of an improved form called the "Hydra 
Double Battery," which is a sealed semi-dry cell and 
is the subject of our illustrations. 

This battery has been in successful and growing 
use in Germany and other foreign countries for the 
past four years or more and, has largely supplanted 
many other kinds of batteries. It is the invention 
of Prof. Paul Schmidt, Carl Koenig and Robert Krayn, 
and combines the best proportions and balance of 
materials calculated to pro'iIuce the highest efficiency 
in the steadiness and volume of current under the 
most exacting circumstances. It received the highest 
award and gold medal for batteries at the Paris 
Exposition. 

Referring to the illustration of a section of single 
cell and beginning at the center, A is a cylinder of 
zinc closed at the bottom end and open at the top, 
holding in its interior a special liquid electrolyte, and 
is also connected by an insulated wire, F, to the outer 
thick zinc cylinder, E. The zinc cylinder, A, it will 
be observed, is placed within the carbon cup, 0, with 
an absorbent paste depolarizer, B, between the two 
surfaces, the .cup having a terminal at its upper end 
and its lower open end sealed, up with pitch through 
which wire, F, passes. Outside the carbon cylinder 
is a dry-presl"ed generating depolarizer, D, inclosed in 
a network of linen, which is encircled by the outer 
zinc, E, from which the other terminal rises to the 
top of the cell. Over all the elements at the top 
is sawdust and absorbent cotton, and frOm this rise 
vent tubes, G, which pass through the asphalt top. 
The whole is inclosed in a thin outer metal casing 
insulated from the outer zinc cylinder, E, by which 
the battery is protected from dampness and other 
lIlJury. A small chamber in the carbon cylinder, 0, 

at the top just above the inner zinc, A, allows the 
electrolyte in latter to overflow occasionally B.nd· keep 
the absorbent paste, B, slightly moistened. The 
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moisture thus absorbed passes from B through- the 

porous carbon, 0, to the dry absorbent, D, thereby 
maintaining it in proper condition for the generation 
of a current when the terminals of the battery are 
connected. The perfectly dry condition of the gen
erating depolarizer, D, prevents any local internal 
action when the cell is not in use. The double sur
face of zinc provided by having an inner and outer 
zinc cylinder, as well as the depolarizing material 
on the inner and outer side of the carbon cylinder, 
give the battery a remarkably constant voltage, low 
internal resistance and high capacity, with the added 
advantage that the moist electrolyte is brought to 
the relief of the decomposing paste, keeping it per
manently humid, giving the cell excellent power of 
recuperation after long use. The larger sized single 

AN AUTO HYDRA SPARKING BATTERY. 

cell has an initial current of 22 to 30 amperes at 1% 
volts. 

In another view is a group of four cells in a rectangu
lar metal case arranged for use in connection with a 
sparking coil for automobiles or gasoline engines. The 
largest size gives a discharge of 30 amperes at 6 volts. 

We have had a set measuring 11 inches long, 7 
inches high and 2 inches wide of this kind in use on 
a yacht, sparking a gasoline engine with very satis
factory results. 

We have also seen a group of these batteries operate 
an electric fan very successfully, also portable minia
ture electric flash lights and gas lighters. Its con
stancy of output of current is one of its - special 
features. 

The manufacturers, who control the battery ,for 
the American continent, are the Hydra Double Battery 
Company, 32 Broadway, New York, which is composed 
of a number of well-known successful business men, 
and we are advised. that they are introducing it special 
return system of used-up batteries and allowing reason-

THE HYDRA DOUBLE SEMI-DRY BATTERY. 

able compensation therefor. They also guarantee the 
capacity of every battery they m.ake. 

There is no question that a battery of the character 
described should come into general use and prove very 
effective for all classes of open-circuit work. 

•• ea • 

A painstaking inventor has devised an apparatus 
f'Or measuring the vibration of a telephone transmitter 
by means of a ray of light reflected from a small 
mirror cemented to a steel pinion set in watch jewels, 
says The Engineer. To the center of the diaphragm 
is soldered a needle which presses on a steel arm. 
This arm is perpendicular to the pinion and' in the 
plane of the mirror. The slightest vibration is trans
mitted through the needle and arm to the mirror, 
causing it to 'oscillate and thus deflect the beam of 
light. In an experiment a diaphragm excursion of 
one three-thousandth of an inch deflected the spot 
of light on a screen 25 feet away 2 inchf:)s. The tick
ing of a watch gave noticeable deflections, and lOud 
sounds produced defiections of 2 feet. 
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'r1IE FAILURE OF THE BROOKLYN BRIDGE. 
The collapse of a portion of the Bro'Oklyn Bridge 

during the recent hot weather was a serious event, 
that might easily have become a great public calamity. 
It is best to recognize this fact. For several hours, 
and for aught we know, for several days, a portion 
of the northern roadway of the bridge, measuring 
70 x 30 feet, was entirely detached from its support
ing cable and was only held up by the indirect sup
port which it derived from the adjoining floorway. 
The case is analogous to that of an upper floor of a 
house from which the front wall has fallen out, which, 
in spite of the fact that the supp'ort on one side of 
the floor is gone, is still held up in a sagged condition 
by the natural resistance of the floorway to bending. 
There is this difference, however: the three remaining 
walls of the house will hold the floorway indefinitely, 
or until it decays, whereas, in the case of the Brook
lyn Bridge there was an enormous increase of load 
thrown on the nearest suspenders to those which gave 
away, and with every fresh suspender that broke, the 
load was proportionately increased upon those that 
remained. We do not hesitate to say that, had a few 
more adjacent suspenders failed, the floor under the 
north cable would have ripped from the cable with a 
cumulative action throughout the whole length of the 
main span of the bridge. 

As everybody knows by this time, the accident was 
due to the breaking of certain suspenders (nine in 
all) on the most northerly of the four main cables of 
the bridge. The immediate question to be solved is 
that of the actual cause of this failure. One of the 
engineers of the bridge has given out that it was 
the excessive heat. This is only partly true. The 
excessive heat was the occasion but not the cause ot 
the disaster. The direct cause is to be found in faulty 
construction, coupled with the action of the elements. 
And let it just here be clearly understood that, in spite 
of the increased load which has been put upon the 
bridge; it is an absolutely safe structure as regards 
the fQur great cables themselves. The suspenders, 
moreover, by which the roadway is hung from the 
cables, are amply strong to carry even their present 
loads, provided these suspenders are subjected only 
to the simple pull or tensional strain for which they 
were designed. The floor system (including floor beams, 
stringers and stiffening trusses) , though of antiquated 
design, and not at all of the kind that would be built 
in a modern suspension bridge, is sufficiently strong to 
carry with safety the present weight of the bridge, 
pr?vided, however-and we cannot lay too much stress 
upon this-that it is subjected to a very thorough and 
frequent system of inspection in all its parts. We have 
said that the suspenders are amply strong for their 
work; but in saying this we draw attention to the 
fact that the method of attaching the suspenders to 
the fl'Oor system, particularly at the center of the main 
span, is poor and cheap in design, and liable to rapid 
deterioration unless it is carefully watched and fre
quently painted. 

In general, the floor system is suspended from the 
main cables by wire cables which are spaced 7 feet 6 
inches apart, there being a suspender located immedi
ately above each transverse floor beam of the bridge. 
The suspenders for 30 panels on each side of the center 
'Of the main span consist of 2%-inch steel rods, these 

,being used in preference to wire, because of the con
venience in making connections. Connection is made 
to the main cables by means of a split steel band, be
tween the ends ox which an eye in the upper end of the 
suspender is bolted. The lower end of the suspender is 
threaded and passes down through a trunnion-block or 
rocker-bearing which is bolted beneath the floor beams, 
the amount of the load put upon the suspender being de
termined by screwing up the suspender nut against the 
underside of the block. The whole arrangement is shown 
clearly in the accompanying line and perspective draw
ings. It will be noticed that the suspender is free to have 
a pendulum motion parallel with the axis 'of the bridge, 
and in the plane of the cable to which it conr<ects. 

The object 'of using these. "pendulum suspend
ers," as they are called, is to provide for the longi
tudina.l movement of the floor system under chane;ps 
'of. temperature. In the considerable range of tempera
ture which occurs in New York in the course of a ysar 
it is found that, in the 1,600 feet of floor between the 
Brooklyn and New York towers of the Bridge, there 
is a maximum change of length of 14 inches. To 
provide for this the stiffening trusses are cut in two 
at the center and anchored firmly to the towers, an 
arrangement which results in the cut ends of the 
trusses moving together in the summer and drawing 
apart in the winter, the total horizontal movement 
of each truss being 7 inches. The main cables over
head, however, at this point are affected differently. 
Under an increase of temperature, they lengthen, and 
of course, sae; toward the river. In the winter-time, 
contracting, they shorten and the center rises, the ex
treme rise arid fall amounting to between 3 and 4 feet. 
Although the center of the cables has a considerable 
vertical movement, it has no movement in a horizontal 
direction, while the erid of ea�h truss 'has, as we have 
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