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THE PROPOSED NAVAL MEMORIAL ARCH. 

Although, at the time, it was a matter of regret to the 
friends of the United States Navy-that is to say. to 
every right-hearted American-that the memorial arch 
which was erected at the time of the home· coming of 
Admiral Dewey was not perpetuated in lllarble as a 
lasting tribute to the triumphs of our navy in the late 
war with Spain, for various reasons it was certain that 
the appeal for the necessary funds to build a perma
nent Dewey Arch would meet with a half-hearted re
sponse. The committee which had charge of the scheme 
has done tile wise thing in returning the subscriptions 
and giving the matter a quiet burial. 

The failure of the Dewey Arch proposal has left the 
way clear for the erection by the people of the United 
States of a memorial. not merely to one hero of one 
particular naval war, but to all of the men who. from 
Paul Jones and Perry to Dewey, Sampson, and Schley. 
have contributed to the glory and renown of the United 
States Navy; and we are greatly pleased to learn that 
the project for erecting a fitting memorial monument 
of the kind. which was undertaken some months ago 
by the alumni of the Naval Academy, has been ad
vanced so far that it is now certain of accomplishment. 

The memorial is to take the form of an arch of such 
colossal proportions that it will be twice as lofty as 
the Dewey Arch. and will exceed in height and bulk 
the famous Arc de Triomphe in Paris. and will, there
fore, be the largest structure of the kind in ancient or 
mollern times. It will be enriched with sculpture sym
bolical and commemorative of the greatest events in 
the history of the navy. and niches will be provided 
to receive statues. of past and future admirals. 

This noble memorial is to be raised on the sea wall 
of the Battery, New York. and it will be approached 
through a handsome sea gate and inclosed basin, the 
basin being flanked by two piers. at the end of each of 
which will be placea a colossal beacon. The arch will 
stand in a spacious plaza, which will be ornamented 
with appropriate statues and naval trophies. The 
whole structure will be built in white marble. and it is 
expected that the construction, which is to be com
menced this spring, will take three years to complete. 

The designs have been accepted by the committee, the 
Battery site has been approved by the Mayor, the 
Municipal Art Commission and the Park Commission; 
a large part of the necessary funds for construction 
have been promised. and assistance is to be sought from 
the city. the State and the National government. 

This admirable project should command the ::ctive 
support of the citizens, not merely of New York. but 
of every State of the Cnion. 

• • • 

VAST AND INCREASING BULK OF THE MODERN 

STEAMSHIP. 

Great as are the dimensions of the latest transatlan
tic freight and passenger steamers. there are ships now 
under construction which will exceed them on every 
point of comparison. The past decade has seen a simi
lar increase in the dimensions of the motive power and 
rolling stock used in land transportation; but in that 
field it is safe to say that the limits imposed by the 
size of tunnels, the height of bridges, and the width of 
platforms. will prevent any considerable increase in the 
future, either of locomotive or cars. Transportation on 
the high seas, however. has no such limitations to con
tend with; for whereas to accommodate larger rolling 
stock on the railroads it would be necessary to rebuild 
numerous costly structures. from one end to the other 
of the system. on the high seas there is absolut€ly no 
restriction to size, and the only changes that are neces
sary to accommodate these mammoth steamships are 
those incidental to the deepening of harbor channels and 
the provisions of docks of sufficient length and capacity. 

There are now under construction three freight and 
passenger steamships which will exceed in size any-
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thing now afloat, not even exC'epting the "Oceanic." 
Two of these, which are being built by the Eastern 
Shipbuilding Company, New London, Conn.. for the 
Great Northern Steamship Company. are intenrle(l to 
ply between Seattle, the terminus of the Great Northern 
Trans-Continental Railroad, and Oriental ports'. The 
third vessel, which is being built for the White Star 
Company. is nearing completion at the yards of Har
land & �Wolff, Belfast. The New London vessels will 
be, primarily. cargo boats, but they are also arranged 
to carry a very large number of passengers. Although 
these ships are only 630 feet long-or 74 feet less than 
the "Oc;mnic," which is the longest ship in the world
they have 4 feet 8 inches greater beam, the beam of 
the new boats being 73 feet, against 68 feet 4 inches. 
and their molded depth is greater. So large is their 
midship section that on their maximum draught it is 
estimated they will displace 33.000 tons. On a maxi
mum draught of 35 feet, the displacement of the 
"Oceanic" is estimated at 32,500 tons. The new passen
ger steamship for the White Star line. which will be 
launched at Belfast, April 4. will be a larger ship than 
the "Oceanic." larger, indeed. than the two New Lon
don vessels. Her length is to be 700 feet, or 4 feet less 
than that of the "Oceanic," but her beam is to reach 
the unprecedented width of 75 feet, and her estimated 
maximum displacement will be about 36.000 tons. 

A comparison of this beginning-of-the-century vessel 
with those at the commencement of the last two decades 
proves at what an astonishing rate the dimensions of 
the modern steamship are growing. In the commence
ment of the year 1881 the longest and the larg'est 
steamer in the �world was the "City of Berlin," now 
the "Meade" of the United States army transport ser
vice. She is 520 feet long. and her displacement is 
8.000 tons. Ten years later. in 1891, the "City of Paris," 
560 feet long and about 16.000 tons displacement. was 
the largest vessel afloat. while in the year 1901 the 
largest vessel will have a length of 700 feet and a dis
placement of 36,000 tons. It will be noticed that the 
displacement, which is the true measure of a vessel's 
size, has doubled during the one decade, and more than 
doubled during the next. If this rate of increase is kept 
up, the question arises, What kind of ships will be 
building when the century is two or three decades old? 
The dimensions would be so huge that one hesitates to 
put them down in sober print. 

• • • 

DECISION AGAINST THE BERLINER MICROPHONE 

PATENT. 

In our last issue we referred briefly to the decision, 
rendered in the United States Circuit Court at Boston, 
Mass., on February 27. declaring to be void the patent 
issued to Emile Berliner November 17,1891, No. 463,569, 
for a telephone trap,smitter. 

This patent was previously sought to be annulled by 
the United States. on the ground of collusion and fraud 
between the holders of the applicatjon (the American 
Bell Telephone Company) and the Patent Office in de
laying its consideration and issue. But the l:nitE'(l 
States Supreme Court rendered a decision May 10. 1897. 
affirming the decision of the court below, stating that 
no fraud had been established. aud dismissed the com
plaint. The merits of the invention were not touched 
upon, although facts were established proving beyond 
a doubt that Berliner had been anticipated. 

One peculiar fact in the case is that the drawings in 
his first patent of November 2. 1880. were precisely the 
same as those of the 1891 patent. but the claims in the 
latter were enlarged to conform to the variable-pressure 
principle between the electrodes. then in use, and de
signed to cover a new art, method, principle or process. 
About this the opinion says: "The attempt to expand 
Berliner's unsuccessful experiments and caveat first 
into an invention. and next into a broad claim for an 
art, method, principle. or process, exhibits a remarkable 
degree of'ingenuity, but is not convincing." 

Having won its case on the fraud issue. the American 
Bell Telephone Company undertook to stop the use of 
the microphone transmitter, based on the 1891 patent, 
by bringing suit against two well-known competing 
companies. which has ended in the present decision. 

The full text of the rescript of the decision by Judge 
Arthur L. Drown, declaring the 1891 patent void, will 
be found in the current SCIEXTIFIC A \IEf\ICA)/ SITPLE
'lIEXT. and is very interesting in its array of facts and 
reasoning by establishing the authorship of successful 
telephony. 

A few of the points in the decision are that the 
patent is invalid because at the date of the application, 
June 4. 1877. the invention then described was different 
from the subsequent patented invention. His first de
scription covers a make·and-break contaet, and does not 
mention the constant contact, 0;' variable-pressure idea. 
as stated in the final patent of November 17, 1891. His 
apparatus was similar to the old Reis. and because 
that could he made oper:Hive in the hiiTlds of eX[1ert�, 
dill not estabHsh invention by Berliner. 

As an inventor of apparatus. he cannot base a sole 
claim to invention founded upon an alleged discovery 
of a new capacity in old apparatus. He did not "em
body" an invention in apparatus, unless he succeeded 
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in making the old apparatus perform Bell's process 
upon the current. 

Another point is that the patent of 1880 preceded and 
in validated the serond patent, arid that the Commis
sioner of Patents exhausted his power to issue a second 
patent by issuing the first, though the title of the 
latter might appear to be different from the second. 

A further ground is that Edison in his solid button 
transmitter patent antecedes all Berliner's dates, Edi
son going back to April 20. 1877. 

Still another fact shown is that Bell's patents cover 
all forms of variable-contact transmitters. Bell's liquid 
transmitter and Edison's devices precede all. 

In the following emphatic conclusion, the Judge says: 
"I am of the opinion that the defendant's transmitters 
are an invention substantially distinct from that dis
closed in the Berliner patent; that the conception of 
Edison of the use of carbon for speech transmission 
preceded Berliner's conception of the use of solid. me
tallic electrodes; that. from his first conception. Edison 
diligently proceeded upon a line of experiments that 
led to an invention of remarkable character, which 
borrows nothing from Berliner, has no substantial reo 
semblance to what is shown in the Berliner patent. and 
cannot be identified with it by any ingenious use of 
language. The defendants owe nothing to Berliner." 

While it is probable an appeal will be taken to the 
United States Circuit Court of Appeals, it is not likely, 
in view of the evidence disclosed in this case based on 
well-known historical facts and documentary proof. that 
this decision will be reversed. The decision can have 
none other but a beneficial effect upon all telephone 
enterprises, including manufacturers and telephone 
companies. The rapid expansion and use of the tele
phone in many fields in the future may now be pre
dicted with an economy in cost at present claimed to 
be unattainable. 

---------4.�.� 

CURIOSITY AND SCIENCE. 

Curiosity. it may be safely said, is the handmaid of 
science. And to the men who have found something 
mysterious in the common occurrences of life, and 
whose curiosity has been sufficiently aroused to unravel 
the mystery. we owe much of the progress we have 
made along almost every line of thought. It is true 
that the explanation of the mystery may require an 
extraordinary logical power and an imagination with 
which not all of us are blessed. But, nevertheless, the 
process of reasoning which has led to the greatest dis
coveries may be largely attributed to the very human 
impulse of inquisitiveness. 

No doubt many a man before the time of Columbus 
had remarked the exotic fruits and branches tossed 
up by the waves of the Atlantic on the shores of the 
Canary Islands. Suc:h fruits had never been seen in 
the Old World; yet the islanders had picked them up 
from time immemorial with never a thought as to 
whence they might come. But the Genoese mariner 
had both curiosity and imagination. To him these 
strange gifts of the sea became messages sent from 
a lana�vhich no European ship had ever touched. It 
riNl-Y be'that he was mistaken in his conception of that 
land'; but the fact remains, if the story can be credited. 
that then the voyage of exploration which culminated 
in the discovery of the New World was first planned. 

Then we have Newton's apple. It matters little 
whether or no the apple did fall, or opportunely strike 
Newton while he was sitting in hois garden. Things 
have fallen ever since the universe was created. And 
yet no man seems ever to have asked himself: Why? 

Robert Mayer, a ship's surgeon, cruising in the East 
Indies, noticed that the venous blood of his patients 
seemed redder than that of people living in temperate 
climates. Doubtless other physicians had also noted 
the fact. Mayer pondered over this apparently in
significant difference in venous blood and reachell 
the conclusion that the cause must be the lesser de
gree of oxidation required to keep up the body-tem
perature in the torrid zone. And it was this conclll
sion which finally induced him to look upon. the body 
as a machine driven by external forces. The thought 
led to the discovery of the mechanical theory of heat 
and to the first comprehensive appreciation of the 
great law of the conservation of energy. Blood-letting 
is a time-honored practice which is now fallen out 
of favor. But an inquisitive and discerning physi
cian deduced from it conclusions so marvelous that 
he has been called "the Galileo of the nineteenth cen
tury." 

Chemists speak familiarly and learnedly now of 
the law of substitution by which they are enabled to 
explain so many of the eccentricities of carbon com
pounds. The discoverer of that law was a curious 
Frenchman named Dumas. who was once invited to 
a court ball given at the Tuileries. A strong and 
penetrating ollor pervaded the royal ballroom. The 
guests coughed and sne8zed. Dumas also coughed and 
sneezed. and wondered why. He tells us that he finally 
recognized the odor as that of hydrochlori� acid. and 
found that the wax tapers by which the ballroom was 
illuminated had been bleached with chlorine. Ex-
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periments which this discovery subsequently induced 
him to make proved to him that for the hydrogen 
in organic compounds other elements could be sub
stituted, atom for atom, and that every organic com
pound was, therefore, a step to every other organic 
compound. No generalization has contributed more 
to the progress of organic chemistry than this law of 
substitution. 

Such anecdotes can be told ad infinitum. Enough 
have been given to show clearly how simple things 
are often straws which have guided the current of 
scientific thought to epoch-making discoveries. 

..... .  , .. 
EROS, THE CELESTIAL RANGE FINDER. 

The first stage in a fresh attempt to compute with 
accuracy the sun's distance from the earth is now 
drawing to a close. For six months or more the as
tronomers at fifty observatories, well distributed over 
the globe, have been making photographs of the sky, 
which would show both the tiny asteroid Eros and a 
few stars in its vicinity. At many of these institutions 
the weather has permitted work on fifty or sixty nights, 
and as often as possible two pictures ha ve been made, 
one early in the evening and the other just before 
dawn. Sometimes one has been taken at midnight, too. 
In the aggregate, fully 5,000 or 6,000 plates have now 
been exposed. 

The next important step in the enterprise will be 
the measurement of the photographs, to ascertain the 
distance, in min utes and seconds of arc, between the 
asteroid and the neighboring stars. And then a num
ber of comparisons must be made. One will show an 
apparent difference in the position of Eros at a given 
moment, due to simultaneous observations from places 
that are widely separated, like Pulkowa and Washing
ton. Another will reveal a similar shifting, in conse
quence of a single observer's change of position through 
the rotation of the earth. Finally, with the two sets 
of base lines thus obtained, triangulation will give the 
distance of Eros from the earth, in miles, at a number 
of points along its orbit. The ratio between the aste
roid's distance from us and the sun's having been 
ascertained-and this is an easy matter-the rule of 
three will tell us how far away the sun is. This dis
tance, though closely approximated, has never been 
determined, with precision, and yet it is the celestial 
yardstick by means of which all others are compared 
by the astronomer. 

The method here described is an old one. The moon 
and the nearest planets, Venus and Mars, have been util
ized in the same way to solve the great problem of the 
sun's distance, but unforeseen difficulties have embar
rassed each of these ventures. ·Eros, though much small
er-it is probably not more than twenty miles in diam
eter-is much more available. Its place can be deter
mined with greater exactness. Besides, at times it 
comes nearer to the earth than do Venus or Mars, a fact 
that facilitates accuracy in measurement. 

Eros was discovered scarcely more than three years 
ago. Something like 450 other asteroids are known. 
But, with the exception of the first few, none of them 
created such a sensation as the one which, temporarily 
designated "D Q," was subsequently named after the 
Greek God of Love. The reason for this peculiar inter
est is its remarkable orbit. Most of the asteroids keep 
entirely outside of that of Mars-the planet next be
yond the earth in the solar system. But this little fel
low's path not only overlaps the orbit of the ruddy 
planet, but it spends more than half its time inside. 
At one point the paths of Eros and the earth are nearly 
60,000,000 miles apart, and at another they come within 
13,000,000 miles of each other. The earth reaches the 
latter place every year, of course, and Eros gets there 
once in 21112 months. But unfortunately we do not both 
arrive simultaneously more than once in about forty
five years. Late in December last we came within 
30,000,000 miles of the asteroid, and since that time we 
have been leaving it slowly behind. Yet, since there will 
not be so close an approach again before 1917, the 
astronomers have made the most of this opportunity. 
They began photographic operations early in the au
tumn, and now are about to end them. The undertak
ing has involved co-operation on an exceptionally large 
scale, and it will be consummated by months, perhaps 
years, of th e nicest kind of mathematical work. 

-----------••• �+---- -------

THE AUTOMO:BILE IN THE KLONDIKE. 

We have received some most interesting letters from 
John W. Fox, of East Cleveland, Ohio, in which he 
relates some notable particulars about the introduc
tion of the automobile into Dawson City, the ven
ture being in the hands of Edmund H. Clear and George 
W. Dunham, of Cleveland, Ohio. The machines are 
built like a three-seated surrey, each seat to accommo
date four people. They are propelled by 15-horse power 
motors, and use about one gallon of gasoline per hour. 
They run on the trails and climb the hills without 
the slightest difficulty. They carry ten or twelve pas
sengers each, and also have room for small packages 
for the different mining camps on the daily runs_ The 
winter has evidently been a severe one in the Klon
dike, and this more than ever demonstrates the value 
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of an automobile for an Arctic climate. In the United 
States we read frequently of deaths from freezing at 
temperatures nearly a hundred degrees warmer than 
are found in the Klondike. During the last] 87 miles 
of the journey of Mr. Dunham, the temperature ranged 
from fifty-five to seventy-one degrees below zero, and 
the government thermometer registered seventy degrees 
below zero for three days in Dawson City. Mr. Dun
ham says: "I started up the river December 30, and 
did not get back until January 21, being delayed by a 
run of cold equaled by nothing experienced by the old 
inhabitants. For over a week the temperature never 
rose above fifty-five below zero, and one time was as 
low as seventy-two. We traveled every day, however, 
going slow, making from five to twelve miles, according 
to the conditions of the trail. To make matters worse, 
the horses' nostrils would clog up with frost, and had 
to be cleared from time to time when they began to 
stagger for want of air. Our loads consisted of two 
four-horse teams, pulling about 5,000 pounds each, and 
the wagons were 9112 feet wide, so you see we had to 
chop ice wherever it was rough. Some nights we did 
not go into the roadhouses until nearly twelve. We 
have one machine erected, and we take it out every day, 
and are getting it in pretty good shape. Dawson is 
highly excited, and every one is urging us to hurry so 
they can ride." Another letter says: "The stage lines, 
or rather their owners, are beginning already to trem
ble, but after they see the 'gas buggies,' as one fellow 
called them, they will want to go out of business alto
gether, for the stages are only bob-sleds with seats, hor
ribly cold and uncomfortable." 

. ' . .  
EXPERIMENT S  WITH ANIMAL TISSUE. 

The method of finding out whether a given animal 
tissue is living or dead, recently discovered by Dr. 
Augustus Waller, has awakened considerable interest. 
It will be remembered that this method consists in 
sending a current through the tissue in question, and 
then connecting it to the poles of a sensitive galvano
meter, when a back rush of current is perceived in the 
case of living tissue, while in the contrary case no ef
fect of consequence is obtained. Dr. Waller has recent
ly made a series of experiments in which he follows 
out the same idea, but in this case applies it to discov
ering the first traces of life instead of its disappear
ance. In this he has been quite successful, and it 
will be interesting to follow a series of experiments 
made with eggs; up to the date of the present paper, 
three series of experiments upon eggs, good and bad, 
were made, and no exception was found to the general 
rule that a non-incubated, sterile, or putrefied egg did 
not give the back rush of current indicating the pres
ence of vital phenomena, while an egg containing an 
embryo in a state of development always gave the 
indication which showed vitality. In the majority 
of cases, on account of the resistance of the shell of 
the egg to the paSf'ftge of the current, a small portion 
was removed from the upper and lower sides, the egg 
being placed horizontally, and the electrodes (impolar
izable) were applied to the membrane thus laid bare, 
so that the blastoderm fioating at the upper pole was 
traversed by the exciting current. The eggs werfl 
placed in an incubating oven, which was regulated to 
a constant temperature of 37 deg. C. The following 
series of experiments shows the results obtained. 
First egg.-The egg at the beginning of incubation 
gave no back rush of current, but only small and neg
ligible currents of polarization, which were in the 
contrary direction to the exciting current. Second 
egg_-After 24 hours' incubation the egg showed a 
small back rush of current, that is, ascending across 
the blastoderm. Upon opening the egg, it was found 
to be but little developed, with the vascular area 
scarcely apparent. Third egg.-After 48 hours' incu
bation, currents in the positive and negative direction 
were shown, of +0.0010 to 0.0022 volt and -0.0006 to 
0.0012 volt. Upon opening, the vascular area was 
found to be well developed, and the heart beat vigor
ously. Fourth egg.-Incubation, 72 hours. The back 
rush of current was well marked in both directions. 
Upon opening, the normal development was observed. 
Fifth egg.-Incubation, 72 hours. In this case the re
sults were negative-. It was expected that a series of 
increasing currents would be found, according to the 
stage of development. In the present instance no cur
rent was obtained, even upon repeated trials; how
ever, this apparently anomalous result was explained 
upon opening the egg, when it was found that no devel
opment had taken place, the egg being evidently 
sterile. Sixth egg.-After 72 hours' incubation, the 
normal reactions were given, with positive and nega
tive currents of +0.0010 to 0.0019 volt and -0.0023 to 
0.0026 volt. Upon opening, its development was found 
to be normal. The seventh and eighth eggs, with 96 
hours' incubation, gave increased reactions Gf +0.0023 
a nd -0.0044 volt; these were annulled by an eleva
tion of temperature to 45 deg. C. The ninth egg, after 
144 hours, gave a reaction of +0.0050 and -0.0025 volt. 
which was annulled by an injection of a 2.7 per cent 
bichloride of mercury solution. The tenth egg, after 
12 days, showed no action, but only small currents of 
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polarization of ± 0.0001 or 0.0002 volt. Upon openins 
the egg, it was found to be completely putrefied. This 
series serves as an example of a number of similar 
experiments which were made, with like results. It 
may be added that the effect was also observed in the 
case of eggs in the same mass such as frogs' eggs; the 
reaction has the same value for the two directions of 
the exciting current, being ± 0.03 volt; it is entirely 
effaced by heating to 40 to 45 deg. C. In the case of 
certain animalcules, which, when dried, seem to pos
sess no sign of life, but in which, upon exposure to 
moisture, the vital activity is developed, the current 
indications follow the same order; in the first case 
no current is given, but upon the development of vital 
activity the characteristic current is always given. In 
the case of tissues, it was found that tissue which had 
been rendered insensible by anresthetics gave no reac
tion, thus likening it to dead tissue. When the anres
thetic action was removed and vitality became appar
ent, the characteristic electrical reaction followed in 
all cases observed. 

THE LONGEST SUBTERRANEAN TELEGRAPH CABLE 

IN THE WORLD. 

The British Postal Telegraph Department has re
cently completed the laying of the underground tele
graph cable, in place of the overhead wires, between 
London and Birmingham, a distance of 117Y� miles
the longest underground telegraph cable in the world. 
The overhead telegraphic wire system in England, 
especially in the midland counties, suffers consider
ably from the effects of storms, notably in winter 
when the wires are often broken down by the weight 
of the snow, completely disorganizing the telegraphic 
communication for hours and sometimes days. In 
view of the fact that the principal great north trunk 
telegraph lines to Manchester, Liverpool, Glasgow and 
the other important industrial centers, radiate from 
Birmingham, some of the magnitude of the block 
caused by such a disruption of the lines may be con
ceived. Then again enormous expense is entailed in 
the constant repairs of the wires, since some disaster 
invariably occurs even in a moderate gale. In view of 
these circumstances the postal authorities determined 
four years ago to bridge over as far as practicable 
these exposed zones where overhead wires suffered 
so severely from storms, by laying the cables under
ground. The most important and largest section of 
this scheme proved by the survey to be that between 
London and Birmingham. 

The cable consists of 76 wires, each of which is 
insulated in specially desiccated paper, and the whole 
inclOsed in a leaden sheath to prevent the admission 
of mOisture.

" 
It is laid in cast iron socket pipes, built 

in sections of 150 yards each. These pipes are buried 
at a depth of about 4 feet below the roadways, and 
where the cable passes beneath the pathways, at a 
depth of only two feet. The cable was manufactured 
in sections of 152 yards, thus leaving a yard at either 
end of the pipe sections, to enable the connections be
tween the sections to be made. 

When a section of pipes had been laid the drum 
containing the cable was brought to the end of the 
conduit, a pulling clip fixed to the end and the cable 
pulled through the pipes. As the cable passed off the 
drum into the pipes it was freely l ubricated with 
petroleum jelly. 

Great care had to be exercised in joining the sec
tions, so that the insulation was rendered perfect. 
The lead covering at the ends of the two cables to be 
joined were first removed, to lay bare the ends of the 
conductors which were laid back in flakes to facilitate 
the process of separately joining each pair of wires. 
The joints were effected by means of a split copper 
tube tinned inside, with paper wrapped longitudinally 
round the exterior, and the wires secured tightly to
gether with thread. No two joints were made in the 
same place, so that the wires did not present a bulged 
appearance at one spot. More paper insulator was 
then wrapped round and a lead sleeve pulled over 
the exposed wires and sealed up thoroughly at each 
end, so that the cable was converted into practically 
one length. 

At intervals of five miles throughout the whole 
route, test boxes are placed on the roadside. They are 
built upon a foundation of 9-inch brickwork, set in 
cement mortar, forming an underground chamber 
through which the cable passes into the connection 
box inside the test pillar. By this means the indi
vidual wires may be tested and crossed quickly and 
readily. 

At Weedon, which is a junction of several lines from 
the north, there is a test box where the wires cross 
from the open to the underground. When a break
down, therefore, occurs beyond 'Weedon, the wires are 
immediately crossed, and the underground portion of 
the cable utilized, by which means all delays are 
avoided. The work has been executed throughout with 
great skill and care, so that the possibility of a break
down between London and Birmingham is now very 
remote. 
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