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little-25 and 2'1 ft. on the Hoche, and 25 and 28 on the 
Trident. The first displaces 10,581 tons, and the second 
8,456. Finally, the Trident is of wood. and the Hoche 
of iron and steel. 

If, now, we descend to the engines, and compare those 
of the ship of 1876 with those of the armorclad of 1880, 
the progress is found to be still more perceptible. On 
the Trident, the engine, with three horizontal cylin­
ders, is of the Wol ff system. It is placed in the vessel's 
axis and actuates one screw. It is of 4,882 H. P. , and 
�ives the vessel a speed of 14'17 knots an hour. The 
evaporatory apparatus consists of eight rectangular 
boilers of the high type, with four furnaces to each. 
They are registered at 3ll lb. to the square inch. 

The Hoche's apparatus consists of two independent 
compound vertical engines with two cylinders each ac­
tuating a screw. The total power obtained should be 
that of 12,090 horses, which would give the ship a speed 
of from 16 to 17% knots. Eight cylindrical boilers. of 
a special type, with three furnaces to each, with direct 
flame, registered at 85 lb., and forming four distinct 
groups, compose the evaporatory apparatus. The en­
gines of both ships were constructed at our Indret 
works. 

A speed of 16 knots. or 17� at the maximum, will 
doubtless not appear great if compared with that of 
steamships of an equal displacement, some of which 

(like the City of Paris) make as many as 21 knots ; but 
we must not forget the role of armorclads, which ren­
ders it obligatory to give them a width that shal l per­
mit of the installation of turrets and their dependen­
cies, and to make them shorter, * so that they can per­
form their evolutions more rapidly in a battle. In naval 
construction every w idening of the hull implies a di­
minution in speed, and every elongation an increase. 
Upon the whole, the packet boat is 8. race horse, and 
the armorclad is a draught horse. 

But where the dissimilarities are especially shown is 
in the artillery. The Trident, which serves us as a point 
of comparison, carries six 10� in. guni. four of them 
in the central citadel and two on deck in semi-turret 
barbettes ; two 9% in. gunll, one with direct fire ahead, 
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[Referring to our engravings, the upper Qne shows 
the Hoche as she appeared during the proC8l!s Qf con­
struction. The other view shows the gre.at sbipas.s,he 
now appears afioat.] 
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SEAPORT DEPEISES. 

The exposed and comparatively defenseless condition 
of our most important seaboard Cities, in respect to 
foreign naval attack, has for years been the subject 
for talk in Congress, but up to the present time little 
of a practical nature has been done in the line of pr� 
tection. It is true a few vo:lssels of war have been 
ordered and Bome preliminary steps taken toward the 
manufacture or' heavy guns for fortifications. But in 
regard to the systematic and permanent defense and 
safety of such important harbors and cities as Port­
land. Boston, New York, we believe no definite plan 
has been fixed upon, no material steps as yet tl\ken. 

It is, of course, to be hoped that no foreign nation 
will ever have the temerity to make an attack upon 
us, but it is impossibl to foresee the future ; and, un­
til the policy of universal peace becomes eRtablished 
among the nations, we must not neglect the science 
and means of defense. 

.At the present time most of our harbors might'be 
successfully entered and cities burned by a skillfully 
directed fleet from En�land, France, Russia. Germany, 
Spain, or Italy. All thes powers have ships afloat 
which. in a few days' time, might reach our shores and 
reduce New York and Brooklyn to ashes, in spite of 
the best efforts that could be made to beat off an at­
tack. From the Brooklyn Navy Yard to the 24 foot 
low water line, say a mile otJ Coney Island, it is nine 
miles, or within the range of modern heavy guns. The 
width of the waterway between Sandy Hook and 
Rockaway Beach is about eight miles, w ith no inter­
vening fortification to check the approach of an 
enemy. 

All that could be done in the event of sudden attack 
would be to assemble in the harbor as rapidly as pos­
sible the few weak vessels we have on hand, and pr� 
vide as many torpedoes as we could. These would 
chiefly be confined to the inner parts of the harbor, 
leaving the enemy free to select his own positions in 
the open roadstead, and within range of our great 
cities. 

Obviously what we greatly need for the defense 0 
New York, likewise for Boston and other citieR, is 
the erection in the outer roadsteads of the harbors. 
out at Rea as it were. of suitable fortifications or arti 
ticial islands. so located as to cOlDmand and protect 
the approaches to the harbors. This is a suggestion 
of Mr. John F. Anderson, of this city, an engineer of 
tried experience in the construction of works such &8 
proposed. He is the contractor for the new light­
house shortly to be erected upon Diamond Shoal, 
Cape Hatteras. 

Mr. Anderson's plan for New York harbor defense 
is to erect three islands out in the sea, between Sandy 
Hook and Rockaway Beach, the islands to be about 
two miles distant from each other and from the shores. 
For the construction and formation of the forti fica 
tions, Mr. Anderson proposes to adopt the same simple 
and effective means he has heretofore uRed in erecting 
lighthouses in exposed situations, namely, construct 
on shore a large caisson or cylinder of iron, float it to 
the desired spot, fil l  with concrete and sink it, exca 
vate the bottom through the interior, and continue to 
sink thll caisson until the required firm foundation is 
reached; the walls to be built as far above water as 
dpsired. 

Mr. Anderson proposes an exterior diameter of five 
hundred feet each for the three islands for thi!l harbor 
the caisson to be made double, that is, one caisson 
within another, a space of fifty feet between the two 
to be filled with concrete, thus forming a fifty foot 
wall of solid artificial stone ; the space within the inner 
caisson to be filled with sand dredged frOID outside the 
structure. If desired, the interior could  be left open 
with an entran('.e on the land side for torpedo boats 
The depth of water at the pointll where these islands 
are proposed to be located does not exceed twenty 
five feet at low water. Hence the cost would not be 
great. Mr. Anderson's estimate is one million dollars 
each. 

The superficial area of each island would be about 
five acres, t'1us atJording ample space for guns, mortars 
torpedoes, and the most formidable military appli 
ances. The range of the weapons to be here located 
would be ten miles, and the result of the proposed 
structureR would be to restrain the approach of for­
eign fleets for about that distance. 

The cost of a first class armored battle ship is about 
four millionfl of dollars, and when launched the vessel 
is always subject to sudden destruction by explosion 
wrecking, or other accident. Then again the ship is in 
frequent need of repairs, is constantly deteriorating 
and soon passes into the condition of old iron. More 
over, several such ships would be required for the sure 
defense of such a harbor as New York. 

But these proposed outer sea fortresses would be per 
manent.· effective, and yet economical means of de 
fense. We commend the subject to the consideration 
of all who are interested in such matters, and should 
be glad to receive exposition!! of views thereon. 
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Gradual Exhau.tlon oC Natural Ga •• 

That which comes easily is not regarded with the 
same favor nor held in similar esteem to that which is 
more difficult to secure, even though both have equal 
value for the results sought. And so it is with natural 
gas for fuel purposes. Thousands of millions of cubic 
feet were worse than wasted; prodigality was the rule 
in its use; in  fact. forming an opinion from the prac­
tices of those who su pplied it and those who used it, 
the idea was to see which could outdo the other in 
recklessness. It seemed as if both suppliers and users 
had joined in the belief that there could he no end to 
the good thing that was thrown out in vast volumes 
from Nature's storehouse. The change came, however, 
aud with it the time for paying up for past transgres­
sions. Weakening pressu res and diminished volume 
aroused the suppliers, who, with as much intemper­
ance in their schemes for metering and increased pay­
ments as formerly characterized their lavishness and 
wastefulness, awoke :to the fact that to keep in the 
swim they must regulate the- flow of the tide. Their 
regUlations grew so " pronounced " that the price was 
finally placed at a point where the larger manufactur­
ing concerns "looked backward" at their old servant, 
coal, which, it would seem, is again in a fair way to 
assume its sway in Pittsburg. While we do not wish 
to be understood as saying that" King Coal" is to at 
once regain his supremacy in the" Smoky City," it is 
nevertheless true that his return is cert.ain, although 
the immediate rate of progress way be slow. These 
remarks were brought out by advices received the 
other day from Pittsburg, to the following effect: 
.. The Pennsyl vania Tube Company is preparing to 
abandon the use of natural gas in its works, and re­
turn to the use of coal for fuel purposes. At the pres­
ent time thirteen regenerator gas producer furnaces 
are being put in the works by the Smythe & l.aughlin 
Company, some of which will be ready to use in about 
thirty days. The company has had this in contempla­
tIOn ever since the price of natural gas began to go 
upward, or to the point where it was a question 
whether its use was more economical than that of coal. 
Slack coal will be used for making gas in the regenera­
tors. This is the first industrial instit.ution in Pitts­
burg to abandon natural gas entirely and to start to 
usin g manufactured gas for fuel purposes. Some other 
firms have the question under consideration." In the 
meantime there can be no doubt that the makers of 
artificial gas are under great obligations to the sup­
pliers of natural gas, in that the prodigality of the lat­
ter taught the housekeepers of the natural gas districts 
much in respect to the intrinsic merits of gas as a 
domestic aid. And it may be accepted as an assured 
fact that when nature's produce gives out, the arti­
ficial gas manufacturer will have rich fields to glean 
in.-Gas Light JOU1'nal. . 

Electric Llchtluc oC Train •• 

From a paper on "Electric Lighting in Train Ser­
vice," read by M. B. Leonard , superiutendent of tele­
graph of the Chet!apeake & Ohio Railway, before the 
recent convention of rail way telegraph superintend­
ents, we extract the following concerning the electric 
lighting of passenger trains : 

The Boston & Al bany Railroad Company, after two 
and a half years' trial, recently abandoned electricity 
on the two trains that were so lighted, and substituted 
the Pintsch gas system. 

The Pennsylvania Company, however, still contin ues 
to light cars from storage batteries, using a low volt­
age lamp. 

The Intercolonial RaHway Company of Canada has 
adopted the accumulator system alone on the trains 
between Hali fax and Quebec, and now has more than 
40 cars fitted up with electric lamps, which are of 10 
candle power, and vary from 11 to 22 to a car. The 
accumulators are charged at four different points on 
the line, running about 500 miles w ith the one charge, 
and the results thus far obtained are very satisfactory, 
but to provide for emergencies oil lamps have been re­
tained in each car. 

The combination of dynamo and storage battery 
first adopted by the Pullman Company is gradually 
being extended in this country, and is giving great 
satisfaction in the East and West, but, it appears, at a 
large expense for maintenance. The Chesapeake & 
Ohio vestibule train , •• Fast Flying Virginian," run­
ning between New York and Cincinnati with six cars, 
is supplied with 118 lamps divided up thus : two Pull­
wan coaches with 30 lamps each, dining car with 26, 
day coach 16, combination car 13, and the baggage car 
three. Up to May 1, 1890, the average cost per lamp 
for maintenance and renewals was $1.10 per month ; 
yet where t.he exhaost steam is utilized for heating the 
train, the cost can be very materially decreased. 

With this object in view, the Chicago, Milwaukee & 
St. Paul Railway Company has recently added to its 
equipment two independent light and heat tenders, 
which carry their own boilers for steam heating and 
for running a Westinghouse automatic engine attached 
to aN o. 4, Edison compound-wound dynamo, supplying 
the current direct for lighting all the cars in the train, 

J'titutific �mtricJu. 
thus doing away with the dynam�on the baggage car 
and storage battery combination. 

The results have been very favorable, and during 
more than six months of constant service there has not 
been a single failure. This company has four trains 
covering about.45 cars lighted by electricity, and ex­
pects to adopt this system of illumination on all of its 
through trains. It is stated that the expense of build­
ing and equipping these tenders is not much greater 
than the cost of the storage battery-dynamo combi­
nation, with the expensive wiring required in that sys­
tem. 

It is confidently believed that the cost of lighting 
trains by electricity in the United States can be greatly 
reduced by adopting the method so largely used abroad 
of gettting power from the axle. Mr. Houghton, the 
telegraph superintendent of the London, Brighton & 
South Coast Railway Company, one of the patentees 
of the system, advises me that there are sixteen trains 
running on that road which are so lighted-;-thirteen of 
them local trains and three express. The speed of the 
express trains reaches 70 miles an hour, while that of 
the locals runs from 20 to 60 miles per hour. The ex­
press trains are wired for an average of 70 lamps, and 
the others 40. The candle power of the�e lamps varies 
from 8 to 16, according to the speed of the train. The 
dynamo furnishing current for these lamps is placed in 
the baggage car and has a pulley at each end connected 
by belts direct with the axle of the car, no intermedi­
ate shafting being used. The slack is taken up by loose 
pulleys that can be pressed upon the belts. 

In the same car with the dynamo, 22 accumulators 
weighing about 4,000 pounds are placed in parallel with 
the dynamo, for use whenever the train stops. 

Connected by a belt from the dynamo is a centrifu­
gal governor which joins up the circuil; at any desired 
speed, causing the dynamo to charge the accumulators. 
When the lamps are not lighted, the governor intro­
duces resistance into the dynamo field, reducing the 
output to about 40 amperes, in order not to damage 
the accumulator plates. When, however, it is neces­
sary to light the lam(Js, the dynamo makes the full cur­
rent, of which about 35 amperes pass into the lamps, 
the balance being stored in the accumulators. 

In each lamp circuit a regulator is placed in order 
to keep the light in the lamp" at the same power 
regardless of €he speed of the train, and shunt any 
surplus current into the accumulators; so that 42 
volt lamps may be used with a dynamo of any E. M. F. 
abo\'e that voltage without any variation in the light 
of the lamps. 

The connections between the cars are made by 
coupling two cables together, and when the dynamo 
runs below a certain speed, acut-out breaks the circuit 
of the armature, preventing the cells from discharging 
themselves through and burning it out. Should the 
current not furnish enough current for the lamps, the 
accumulators supply the balance, and in doing so 
strengthen the field magnets, and thereby cause an in­
crease of current in  the dynamos. 

One arrangement of the circuits of these trains has 
the field magnets of the dynamo wound with two wires 
in opposite directions, one of which is shunt to the 
armature as if the dynamo was an ordinary shunt ma­
chine; the other is wound in the reverse direction as if 
the dynauto were a compound machine, and the ac· 
cumulat.ors are in series with the wire. The lamps are 
also in shunt with the armature. 

The trains on which this system is used consist mostly 
of ten cars which run solid, that is, are not broken up, 
and average 40 12-candle power lamps to a train. By 
using accumulators in each car, however, no difficulty 
would be found in splitting up the train at various 
points. 

The figures given by Mr. Houghton are as follows : 
Total weight of the plant on each train, three tons; 

cost of plant on each train, £400 sterling ; cost of main­
tenance per annum, ;£65 sterling. 

The only attention given trains is at each terminus, 
where one man inspects the apparatus, oils the pulley 
bearings, etc. , before the train pulls out. One of these 
trains has been running since December 19, 1883, with­
out a "'ingle failure being reported. During the first 
eleven months of its use, it made 2,352 trips, and ran 
27,322 miles. 

The Midland Railroad Company, of England, is run­
ning three trains lighted by electricity, and has recent­
ly fitted up two others. Two of these are short trains 
always run solid, and the others main line trains made 
up at various pQints. The dynamo is placed in the 
baggage car, and is also driven from the axle with 
about the same electrical arrangements as are used on 
the London and Brighton Road. The short trains 
have eighty-five lamps run from one set of stOrage bat­
teries, in the baggage car. On one train tpe batteries 
are in series, but on the others in parane1. This 
seems to be the most satisfactory. Eight candle power 
lamps are used on this )'oad, two to each compartment, 
which can be turned down, and this feature is !ound 
to be very convenient to through passengers. 

This system of illuminating passenger trains is be­
coming very popular in England, and it is believed 
that all such trains on the important roads of the 
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kingdom will shortly be equipped in this way. The 
expense as shown by seven years' experience on the 
London and Brighton Road is certainly n ot greater 
t,han where common oil is used, and seems to corrobo­
rate the report made by Sartiaux and Weissenbruch 
to the International Railroad Congress at Paris a year 
or two ago, in which it was stated that for lights of the 
same candle power, gas supplied by the Pintsch system 
would cost about 11'3 centimes and coal oil about 16'9 
centimes per lamp hour as against 5'6 centimes for thE' 
electric light. 

Compared with the practice on American roads, the 
economy of this method of generating this current is 
remarkable. It has beeu stated, however, by various 
authorities that it is impossible to secure even fair re­
sults in train lighting in this country where the power 
is supplied by the car axle, owing to the numerous 
curves on American roads, around which the wheels 
will often slide without turning the axle a single revo­
lution, thus seriously damaging belts and armature, 
and the constant changes in speed, whi le English roads 
are almost always tangents, and a high and constant 
rate of speed is maintained. The experiments made 
here some years ago seem to corroborate these state­
ments. 

In 1886 or 1887, Mr. Barrett, of Springfield , Mass., 
fitted up a train on the Connecticut River Railroad to 
be lighted with electric lamps run from a dynamo ob­
taining its power from the car axle. A countershaft 
was used, and a peculiar arrangement of a friction 
clamp transmitted the power to a pulley on the shaft. 
This clamp was governed by centrifugal weights bal­
anced by stiff springs. When the dynamo ran at its 
normal speed, these springs just balanced the friction 
of the clam p, and there was no slip; any increase of 
speed then caused the friction to diminish and the pul­
ley slipped upon the shaft until the equilibrium was 
restored; 24 accumulators were connected with the cir­
cuit as a regulator, keeping the lamps lighted when 
the train stop,\>ed, and a centrifugal governor broke 
the accumulator circuit when the train slackened its 
speed. The brushes were attached to a rocking arm or 
lever, which was tilted by magnets in either direc:ion 
in accordance with the forward or backward move­
ment of the train. 

Owing to the arrangement of the car trucks, it was 
found very difficult to obtain the proper speed of the 
dynamo, and after successive trials with belts, ropes, 
and chains it was finally abandoned. Since that time 
there have been no further experiments of this char­
acter :in the United States, but it is said that such 
improvements are now being made in the driving gear 
as will obviate the difficulties heretofore encountered, 
and that further trials in this direction may be looked 
for within the next six months. 

• leI . 
Coft'ee Cochineal. 

The coffee plantations in the department of Ama. 
titIan, Guatemala, have lately been ravaged by a 
peculiar insect, which M. Adolf Vend rell has ascertain­
ed to be a new species of cochineal (Coccus coffea). The 
principal industry in this district formerly was the 
cultivation of cochineal. When examined microscopi ­
cally, one o f  the insects i s  seen to  contain a yellowish 
liquid with thousands of little eggs. As the develop· 
ment of the eggs continues they become larger, and 
the liquid diminishes, so that a dry insect contains no 
liquid, but innumerable eggs of a reddish yellow color, 
which look like very fine powder, and are transported 
by the wind as easily as the pollen of flowers. I n  
December the insects are in  the former condition, 
and about February and March the female insect 
reaches the stage of full development and ejects the 
eggs, covering them with its body. The insects are 
only noticed on the coffee plants when the females are 
fecundated ; but by this time the plant has become 
sickly and yellow; it is im perfectly n utrified, and, 
should it reach the fruiting stage, the berries are tlmall 
and of little value. M. Vendrell thinks that this is be­
cause the insects extract nitrogen from the plants, and 
he consequently advises manuring with nitrate of 
soda. 

... , . 
A. Mon.ter Piece of Granite. 

Vinalhaven, Maine, claims to have produced the 
largest stone ever brought to light. The Bod well 
Granite Company recently quarried a shaft of granite 
which is the largest piece of stone ever quarried any­
where. and, if erected, will be the highest, largest, and 
heaviest single piece of solid stone standing, or that 
ever stood, so far as any record can be found. In 
height it considerably exceeds any of the Egyptian 

obelisks. The tallest of these, which was brought 
from Heliopolis to Alexandria by Emperor Constan­
tine, and afterward taken to Rome, where it is still 

standing, is 105 feet 7 inches hlgh . while the Vinal­
haven shaft is 115 feet long, 10 feet square at the base, 
and weighs 850 tons. It is understood, says Stone, 
that the company quarried this immense monolith of 
their own account, not having an order for anything 
of the kmd, and they suggest that it would be a fitting 
contribution from Maine for the monument to be 
erected in honor of General Grant. 
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