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OPTICAL TELEGRAPHY,

Men have, from the most remote epochs, endeavored
to communicate with each other from great distances,
and the first telegraphs were probably based upon -op-
tical signals. They were doubtless.very imperfect, and
could not be used for trans-

graph. After this, save in the case of a few applica-
tions, it entirely disappeared.

Optical transmissions, however, have, over electrical
ones, an advantage that in certain cases must make
them prevail, and that is that they require no wire or

mitting words, but they suf-
ficed to announcein a general
way that such or such an
event had occurred. Upon
reading ancient authors, we
find that the Greeks and Ro-
mans lighted wupon high
mountains, or upon towers
constructed for the purpose,
‘fires which had a significance.
It may be said with truth that
in all times and among all
Ppeoples, even among savages,
we find a trace of this idea.
Toward the sixteenth cen-
tury the system of correspond-
ing to a distance seems to
have been improved, and we
find different proofs of experi-
ments made in this direotion.
Since that epoch use has been
made of opaque objects, such
as wooden panels painted
black or white, which, accord-
ing to the way in which they
are arranged, have various
signi_ﬁ*n%This is the
system now in use in the ma-
rine. Aswell known, in faect,

idea was taken up again. Many systems were proposed
and tried, but time was wanting for the construction
of the apparatus, the selection of stations, the instruc-
tion of operators, and it became necessary to abandon
them. To-day the optical telegraph is sufficiently per-
fect, and is beginning to be
used enough to allow us to
hope that a like state of
things shall not oceur again.

Communications to a dis-
tance of 12 and 30 miles are
easily enough established
with simple apparatus, if time
permits of it; and, in many
cases, with an appropriate
plant, enormous distances
may be reached. Since the
end of 1884, Mauritius and
Bourbon Islands, 108 miles
apart, have been thus con-
nected by the persevering
cares of Messrs. Adam and
Dubuissen. The principle of
the modern optical telegraph
is based upon the emission of
luminous .rays for a certain
length of time, according to
the laws of the Morse alpha-
bet. It consists, as well
known, in combining dots
and dashes that permit' of re-
presenting all the letters of the
alphabet and certain ¢onven-
tional signs. A very short
flash corresponds to a dot,

vessels communicate with
each other and with ports by
means of flags by day and of
lanterns by night, which, according to their relative
positions, indicate certain numbers that correspond to
those of an international code, in which there are
about 80,000 phrases that can be used for communicat-
ing at sea.

Other systems, which perhaps would have proved
very practical, have been proposed at different epochs,
but have not been adopted, for the most part because
they have not been carefully examined, or because the
great advantage that could
be derived from them has not
been understood.

Itistoa Frenchman, Claude
Chappe, that is due the honor
of having invented and set
up the first apparatus, that
were capable of being used
practically for transmitting
the usual alphabet, and con-
sequently any dispatch what-
ever. This telegraph consist-
ed of three strips of wood
hinged to each other. The
largest of these carried the
other two at its extremities,
and was attached by its cen-
ter to the top of a mast situ-
ated upon an eminence. The
different combinations that
could be obtained by the rela-
tive positions of these three
pieces were numerous enough
to allow of a complete repro-
duction of the alphabet and
of certain conventional signs.
As every one has seen this
system, if not in reality at
least in engravings, we shall
not dwell upon it.

The first dispatch was sent
September’ 1, 1794, from Lille
to Paris in a few hours. It
announced to the Convention that the city of Conde
had just been retaken from the Austrians. This wasa
good inauguration of so fine an invention. ’

The Chappe system remained in use till the invention
of the electric telegraph, which gradually caused its
predecessor to be abandoned, and even forgotten. It
seems to have been used for the last time during the
Crimean war, where it was employed as a field tele-

Fig. 1.—MILITARY OPTICAL TELEGRAPH WITH HELIOSTAT.

other material connection between the two stations.
During the war of 1870, while Paris was invested and
cut off from the entire world, regret was felt that the
system had not been preserved and improved. The
idea was taken up at this moment, but too late !

If, at this period, we had had at our disposal the sim-
ple apparatus that are now employed, and especially if
their use had been better known, men certainly would
have been found who, even placed in the midst of the

and a longer one to a dash.

The apparatus now used
are of Col. Mangin’s inven-
tion. There are two kinds of them, one of them light
and particularly suited to field work, operating with
lenses, and the other, heavier and more cumbersome,
employed in fixed stations and in forts, and operating
with mirrors or telescopes. .

The lens apparatus (Fig. 8) consists of a sheet iron
box, A B C, containing both the transmitter and re-
ceiver. The latter consists simply of a telescope, R,
fixed to the upper left angle of the box. The trans-
mitter is based upon the

o , =

Fig, 2 —MILITARY OPTICAL TELEGRAPH WITHOUT HELIOSTAT.

enemy’s lines, and at the risk of their life, would have
endeavored, and successfully, to put the capital in
communication with the rest of France. Every one
will. understand the immense advantages that could
have been derived from such a result, when it is remem-
bered -with what anxiety the balloons and carrier
pigeons were awaited on every hand, and with what
enthusiasm they were received. So at this epoch the
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property that biconvex lenses
possess of concentrating at a
point called the focus the
parallel luminous rays that
reach them, and, conversely,
of sending out a fascicle of
parallel rays when a lumin-
ous source is placed in their
focus. It is unnecessary to
dwell upon this point, for
who' does not remember hav-
ing amused himself in child-
hood in lighting spunk or
paper by means of the rays of
the sun concentrated by a
lens?

At the back of the box,
then, there is a biconvex lens,
L L. The diameter to be
given this varies with the
power to be obtained. Inthe
smallest model it is 514 inches,
and in the largest 15%. In
Fig. 38 it will be seen that
alongside of it there is also
placed a second lens, L' L/.
The object of this arrange-
ment is to diminish the focal
distance, thus permitting of
making the box shorter; but
this in no wise changes the
principle of the system. The
luminous source is placed in the focus thus obtained.
Up to the present, when the sun has not been em-
ployed, a kerosene lamp has given the best result.
This is easily used, and its light is bright enough to be
seen to a distance of 24 or 80 miles with 153 inch lenses,
and, moreover, kerosene is now to be had everywhere,
It is, then, an eminently practical luminous gource for

(Continued on page 148.)
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THE METROPOLITAN WATER COMPANY’S PROPOSAL.

Some seven or eight years ago Mr. John Lockwood,
hydraulic engineer, proposed what seemed at the time
rather a startling scheme for introducing into the heart
of New York a vast body of salt water to be used for
putting out fires, and also for the highly sanitary pur-

pose of flushing the sewers and thoroughly washing

the streets. As the plan was decidedly novel, it took
some time for people to thoroughly digest it, and con-
siderable time before they became at all enthusiastic
over it. It appealed very favorably, however, to Mr.
William J. McAlpine, the civil engineer who built the
Chicago Water Works, and his indorsement has done
much to make the scheme popular. The enterprise
has now been taken up by a corporation known as the
‘** Metropolitan Water Company,” underthe presidency
of Mr. Charles Spear, and it proposes to carry out Mr.
Lockwood’s plans as speedily as possible, provided a
satisfactory arrangement can be made with the city
authorities.

The territory to be included in the operations of the
new corporation includes the entire island from the
Battery to 59th Street, which means at the present
time all the thickly settled portion of the city. At
every point in this large area, it proposes to make an
irresistible volume of water available at a moment’s
notice, so that anything like an extended conflagra-
tion, such as has visited Chicago and Boston, and even
parts of New York, would be almost immpossible. Such
immunity from what is now an ever present dan-
ger is a large enterprise, and its accomplishment means
the employment of powerful agents.

The main factor in Mr. Lockwood’s plan is a massive
tower of brick and stone, 100 feet in diameter and 850
feet in height above tide water. This is to be located
about midway between the Battery and 59th Street,
and Union Square has been mentioned as a suitable
neighborhood. An alternative construction is a stand
pipe 80 feet in diameter, and 850 feet in height, having
a capacity of 12,000,000 gallons of water. This im-
mense reservoir is to be kept filled with salt water
from either the Hudson or East River, or both, by
means of triplicate sets of pumping machinery having
in the aggregate a capacity of 1,750 horse power. From
the reservoir lines of pipe will radiate in all directions.
These will vary in diameter from 8 to 20 inches, and
will be connected by crosspipes of 10 to 86 inches
every half mile. The hydrants will be ready for con-
stant use, and will be so placed that no fire can occur
at a distance from them of more than 490 feet. Twen-
ty-eight hydrants could be brought to bear on any fire
with hose varying in length from 100 to 500 feet in
length, and as each has four openings, this would give
112 streams.-

Using longer hose, but not exceeding 1,000 feet in
length, 68 hydrants, or 272 steamers, could be made
available. The head of water thus brought to bear
against the flames will equal 300 to 350 feet, less the
elevation of the locality above tide. Such a vast body
of water would of course be needed only in time of
widespread conflagration, but when such aneed arose,

91 it would be great enough to warrant almost any ex-

penditure in having the water at hand. But it is pro-
posed to utilize this abundance at other times in thor-
oughly washing the streets in all parts of the city, and
consequently in flushing the sewers, salt water being
an excellent disinfectant.

Such in brief is the plan of the Metropolitan people,
and there is undoubtedly much to be said in its favor.
The supply.-of water from the Croton is not abundant
for so largea city as New York, and when it is diverted
in any amount for fire necessities, the quantity availa-
ble for domestic purposes becomes inconveniently
small. Nor is its volume sufficient to cope with a

conflagration of any size, and we are exposed at any |

moment to the danger of a devastating fire without
the 1means for holding it in check.

The sanitary advantages of the plan are much to
be commended, for besides the great comfort of a
clean city, experience everywhere has shown that filth
offers the best possible conditions for the spread of
disease.

There are several practical objections to the plan,
which will require careful study before it can be car-
ried into operation, but these doubtless can be readily
overcome. In the lower portions of the city, where the
water would be under full head, the force of a stream
several inches in diameter might be irresistible in
other ways than fire extinguishing; caution would be
necessary to prevent the large force evoked to fight the
flames from spending itself in less desirable direc-
tions.

With a full reservoir, and making due allowance for
friction of the water in the pipes, there would be

many hydrants where the head of water would amount

to 300 feet. This means a pressure of 10 atmospheres, |
or 150 pounds to the square inch, which would requlre
good materials and careful workmanship to keep the
system in order and make it effective.

The Metropolitan Company offers to furnish all the
necessary plant atits own expense, provided that it
gets a contract from the city for a definite term of years,
and a specified price per annum for each hydrant. It
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is understood that no rental is to be paid until the work
is completed, and the water ready for use. . The pro-
posal is still under discussion, and as yet no definite
agreement has been reached. )

—_— - —
SPEED ON THE OCEAN.

Quick passages across the ocean, such as those
recentiy made by the Etruria, have little to com-
mend them unless they are made in clear weather.
Running at high speed in thick or foggy weather is
both perilous and unlawful. The International Code
of Rules to be observed at sea says distinctly that
steamers must run at a ‘‘moderate” speed in thick or
foggy weather, else they invite danger, not only to
themselves, but also to the vessels which may be in
their path. When it is remembered that one of these
greatships while at full speed willrunseveral miles be-
fore she can be brought to a full stop or turned a few
degrees to the port or starboard, the absolute necessi-
ty for slow running in thick weather is obvious. None
suffers so much from these fast trips as the brave fel-
lows who man the great fleet which supplies the whole
country with fish. The vessels of this fleet are always
to be found lying at anchor or hove-to in the tempest-
uous seas which continually run across Georges and
the Grand Banks.

1t i§ dangerous work lying on these exposed banks at
the best of times, for the holding-ground, being shift-
ing sands, is bad, the seas high, and especially in the
winter season the winds are fierce. But add to these
dangers the continual passing to and fro of a fleet of
fast-going ships bent on making time, and the chances
of disaster are greatly increased. Rarely a season
passes that one or more of these fishing vessels, carry-
ing from 15 to 20 men, are not cut down by the iron
prows of the transatlantic liners, and a score of
families in the Gloucester hills put in mourning.

The heartlessness exhibited at times by the masters
of some of these ocean *‘ greyhounds” would be incredi-
ble, were it not corroborated as well asitis. One of
these ponderous iron ships can cut down a fishing
schooner of fifty tons without awakening its sleeping
passengers. A slight shock passes through the ship,
and all is over. If the gale is blowing, the shouts of
the fishermen, struggling in the water, will not be
heard below the main deck, and even &e{an oply for an
instant as the great ship rushes by. e %, so thes
fishermen say, the commander will stop his ship, and
sometimes he will not. Under the usual conditions of
weather obtaining on the Banks, it makes little differ-
ence whether he does or not. For one of these ships
when at full speed will, as said before, run several
miles ere she can be brought to a full stop, and before
the boats can be launched and sent back it is usually
too late ; the men in the water having gone down, or
been lost to sight in the rolling seas.

Article 18th of the International Code says: ‘‘ Every
steamship when approaching another ship so as to in-
volve risk of collision shall slacken her speed, or stop
and reverse if necessary.” In theseand all other rules to
beobserved at sea, there is a clause which warns masters
of steamers to run slowly, or even stop and blow their
whistles, when in thick weather and in a vicinity where
usually many vessels are to be found. Hence when the
masters of the so called ocean greyhounds run at full
speed over the Banks in thick weather, they willfully
disobey the law, and wantonly imperil the lives of
the fishermen.

There is another side to this, and one that directly
concerns the safety of the passengers themselves. The
danger of encountering icebergs in the spring and sum-
mer upon the ocean highways is always more or less
imminent, and this danger increasggs as the speed of
the ship. The thermometer furnishes a fair warning
to a trained eye of the vicinity of icebergs when they
are to windward of the ship, that is, when the wind is
blowing from the ice toward the ship; but when they
are dead to leeward, the thermometer has been shown to
furnish little or no warning whatever, and to be little
better than useless.

It is but fair to say for the Cunard Company, the
owner of the Etruria, that for a long time it held itself
aloof, and maintained the reliable and conservative
course of making safe rather than quick passages; re-
ducing thedangersof the Banks to a minimum by adopt-
ing the longer but far safer course to the south of this
domain of fogs, icebergs, and fishermen. But the
demand for quick passagesgrew apace; the swift-footed
ships of rival lines were eagerly sought after by the
general public, and quarters in these for the passage
commanded high figures. This brought on an attack
of the quick-passage fever of the most virulent type; the
old and safer Cunard Company exchanged the longer
but safe passage for the shorter one over the Banks,
ibought the Oregon, built the Aurania, Umbria, and
i Etruria, and is now apparently outstripping its rivals
\ Iin the very course which heretofore it so strenuously
J condemned.

—_— et -—

FARADAY proved the magnetic condition of all mat-
ter, and that magnetism, unlike electricity, cannot be
insulated.
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A. 8. LYMAN.

For more than a third of a century the name of
Azel Storrs Lyman, who died in Brooklyn, N. Y., Aug.
26, has been a prominent one among American invent-
ors. He was born at Potsdam, N. Y., in 1815, and was
of the eighth generation of the descendants of Richard
Lyman, who came to New England in 1629. He was
educated at the Illinois University, and began the
study of the ministry, which he was obliged to relin-
quish on account of incurable deafness, a physical
affliction to which was probably due the fact of his de-
voting the remainder of his life to the long list of inven-
tions with which his name is connected.

He was one of the first in the field in making foun-
tain pens, having obtained a patent on the holdersand
nibs in 1848; then came a patent alarm for indicating
the want of water in steam boilers, followed by a water
gauge; next he had an air engine, on which and on
air pumps he made several subsequent improvements.
In 1856 he obtained a patent on a method of cooling
and ventilating rooms, several subsequent improve-
ments in a similar line in following years being the
subject of different patents, one of which was a most
simple but ingenious invalid’s bed for fever patients;
the idea of this was simnply to have an ice holder above
and back of the head of the bed, from which a passage
led to just above the patient’s forehead, thus provid-
ing for a steady flow of cold air thereon, according to
the natural law by which the colder air of a room
seeks the lower levels.

In 1857 he began to develop his ideas of an accele-
rating gun, which was the subject of inany succeeding
patents, the principles of which have been fully illus-
trated and described in the SCIENTIFIC AMERICAN;
the last of his developments in this chain of ideas seein
to have been represented in his three patents on gun-
nery and an accelerating cartridge, obtained in June
last, when the deceased was in his seventy-first year.

The manufacture of paper pulp from wood fiber
early claimed his attention, and he obtained a patent
on a method of separating the fiber of wood in 1858,
which was followed by several subsequent ones for
this purpose, as well as for utilizing straw and other
fibrous substances, the recovery of spent alkali, and
other important details of the paper manufacture.
His “fiber gun” was made with long iron cylinders,
which might not inaptly be compared with the guns of
an army battery; into this prepared cane or wood was
put, and kept for a few minutes under a steam pressure
of about 200 pounds, after which, by pulling a trigger,
a cover was suddenly unfastened, and the contents
discharged against a target several feet distant, thus
effecting more in fifteen minutes in disintegrating the
fiber than was accomplished in many hours’ work
before.

The many other inventions of Mr. Lyman, which we
will not refer to in detail, included a refrigerating car,
several methods of preserving meat and vegetables,
and for separating gelatine and meat from bones, and
rendering lard and tallow, cans for preserving food, and
soldering apparatus, apparatus for concentrating milk,
a rotary engine, ete. His lines of thought and appli-
cation were almost exclusively in the field of natural
philosophy, the elementary principles of which he was
always endeavoring to employ in some new and prac-
tical way, to simplify and improve on what had there-
tofore been done in the various departments to which
his attention was directed. .

_ e ——
Casting and Forging.

A very general misapprehension exists in regard to
the value of cast iron articles and the same description
of articles forged from wrought iron. There is a mis-
taken idea, also, that it is less expensive tocast than to
forge. This error is not confined to the unmechanical
public, but is shared by many mechanics; perhaps the
possibilities and facilities of drop forging are not suf-
ficiently understood; but it is true that many articles
can be drop forged from tough wrought iron cheaper
than they can be cast from brittle cast iron. The
range of purely cast iron work is great—from a single
casting of thirty or more tons to pieces that weigh less
than a quarter of an ounce—and its cost varies from a
price barely above that of the pig iron delivered to
sixteen, eighteen, and even twenty cents a pound. But
many small articles are cheaper forged than cast, and
almost immeasurably superior. The cost and value of
the forgings give them a superiority over the castings,
especially when one pattern is required in large num-
bers. For each single casting or plate of castings a
new mould is required; moulding costs money and re-
quires judgment if not exact skill, and even with the
mechanical appliances for bench moulding the losses
from defective castings are very great. But in drop
forging the mould—dies—will do for hundreds, thou-
sands, of pieces, and the percentage of loss by imper-
fection of work is very slight. Nor does plain drop
forging require the highest grade of mechanical skill.

There are many small articles of common use in the
market—some of them coming under the designation
of tools—which, from a mistaken notion of cheap pro-
duction and low price. are made from cast iron or from
cast iron made malleable. Many of these could have

been made from wrought iron, or at least from ma-
chinery steel, and sold at the same price for as large a
profit; or with a few cents added to the price could
have been sold at a greater profit. When cast iron
thumbserews with quarter inch shanks are put upon
the market the folly of cast iron must have reached its
limit. >
e ———————————————

‘/'/ The Tehuantepec Ship Railway,

y’"’{Mr. E. L. Corthell, C.E., lately delivered a very in-
teresting address on this subject before the American
Association for the Advancement of Science, Ann Ar-
bor, Mich., fromn which we extract the following:

Assuming it practicable to make the crossing at
Tehuantepec, no one will question the assertion that
it is much the most advantageous route. Its great
commercial advantages are evident from two facts:
First, it lies nearer the axial line of productions, which
may be assumed as passing through Hong Kong, San
Francisco, New York, and Liverpool. Second, the
nautical conditions are much more favorable that at
the other locations, calms and baffling winds prevailing
on either side of the Isthmus near its southern end,
making it almost impossible for sailing vessels to navi-
gate in those waters.

The true scientific method is that one which performs
the work of transferring ships from one ocean to the
other most promptly and most economically. This
method is the ship railway. '

This method is, in general, to lift the vessel from the
water by well known means, and transport it 134 miles
over the country, and place it in the opposite ocean by
the same means. The details embrace a lifting dock,
with a system of the hydraulic rams, so arranged as to
hold up and perfectly distribute the weight of the ves-
sel, and a system of carriage supports conforming to
the position of the rams and actuated by them, so asto
be placed under the hull of the vessel.

The roadbed will be built of the best materials at
hand, which the surveys show can be found on the
whole length of the railway. The superstructure will
be long steel ties, on which will be laid heavy steel
rails, weighing about 100 pounds per lineal yard. Pow-
erful locomotives will haul the ships across tha Isth-
mus. The locomotives built recently by the Baldwin
Works are sufficiently powerful to do this work. These
engines weigh, when ready for service, 102 net tons, and
their capacity is 8,600 gross tons on a level. Three of
these will haul the maximum load of 5,650 tons at 15
miles an hour on grades up to 20 feet to the mile.

The railway follows a succession of broad valleys, so
that it is often necessary to make changes of direction
to avoid the heavy excavations that would be required
by employing the ship railway curves of twenty miles
radius. These abrupt changes of direction are made
by great floating turntables, which float in segmental
basins around a central pivot, though they do not rest
on anything but the water, which is pumped into the
surrounding basin from the turntable to give it flota-
tion.

The harbors, both on the Gulf and on the Pacific,
are excellent and commodious, and the entrances to
them can be deepened with small expense.

The large number of practical experts who have
carefully examined the plans have given unequivocal
testimony to the entire practicability of the method,
and also to its economy.

This is not the only ship railway that has been pro-
jected. They have been designed for Honduras,
Egypt, and Nova Scotia. The time has passed when
it is necessary to prove to practical men the feasibility
of the ship railway method, therefore the next import-
ant subject is taken up more in detail, viz., the supe-
7i07 economy of the ship railway over the ship canal,
both in construction and operation.

The history of canal and rail transportation, going
back to the earliest days of railways, shows how quickly
the latter took the lead in every respect, economy as
well as dispatch. )

Experience and experiments both in this country
and England are found in abundance to prove this.

If we compare ship canals and ship railways, we find
a greater difference in favor of the latter. The re-
stricted channel in which the ship moves in a canal is
the cause of the greater expense required to push the
vessel through the water. The boat or ship practically
creates a hill up which she is continually climbing; the
faster she is urged through the water, the steeperis the
hill and the greater is the power required, which in-
creases as the cube of the velocities.

An historical examination of the actual cost of mov-
ing freight by canal and by railroad shows that the
latteris far in advance of the former in economy, and
if the time lost on the canal is taken into account, there
is still a greater difference.

Some of the more important details of the compari-
son are here given. 'I'he constant improvements in
railroad transportation have reduced the cost of hau!l-
ing to 6-10 mill per ton per mile.

The load has increased from 20,000 pounds to 60,000
pounds in the last ten years, while the weight of cars
has only increased 2,000 pounds. The increase of capa-

city in cars and power of locomotives, the introduction
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of steel rails and better system in operation, are the
principal causes of the cheap and effective transporta-
tion of the present day.

Now, carry out these tendencies to their legitimate
extent, as they will be in the ship railway; instead of
15 tons the average, or 30 tons the maximum, moving
on two rails, put on 1,800 tons, moving ons¢x rails, and
then, with great concentrated motive power, the freight
will be hauled for fwo-tenths of a méll per ton.

Then compare speeds; fwo miles on barge canals is
the economical and average speed, one mile per hour
on ship canals is the customary speed, and not over two
miles on the Suez canal.

On railroads it is 15 to 20 miles, and on the ship rail-
way 10 miles. The relative cost of transporting a ton
of freight on a canal by steamer and in the free water-
way of the ocean is as séx to one. The total cost of
docking and hauling from ocean to ocean on the Ship
Railway will be 12 cents, but the cost of steaming
through the Nicaragua canal will be 60 cents.

The immense cost of construction*and maintenance
of the canals excavated, as the Panama is, below sea
level, through a country of excessive rainfall; the
long detour required for commerce; the instability
of the governments and people through which they
pass—these are some of the objections to the canals.

.The strategic advantages of the ship railway are
very important. Mexico and the United States to-
gether can protect the railway against any foreign
powers. Our navy can hold the approaches to the
Gulf; there is a capacious and protected harbor in the
Coatzacoalcos on the Gulf and one in Lake Superior
on the Pacific, and the railroads leading into Mexico
from the United States could quickly concentrate a
large army at the Isthmus.

7,000,000 tons of freight are in sight for transporta-
tion over the railway in 1889. The railway can be
built and equipped in four years’ time. $50,000,000 in
cash will complete everything ready for business. The
estimate in stock and bonds, allowing for all possible
contingencies, is $75,000,000.

Even with only 4,000,000 tons, the net profit would
be 144 per cent. The beneficial results cannot be
overestimated.

Industry, commerce, ‘society, and religion, in fact in
all his relations, will man be benefited.

The success.of the projector of the ship raibway in -
his other important works—ironeclads during the war,
the magnificent bridge at St. Louis, the Mississippi
Jetties, and other works, gives standing to this new
work, and leads to confidence in the ability of Mr.
Eads to carry it through to a successful conclusion.

The address, printed in full, is illustrated by plates
of the plans and by maps of the world and the Isthmus.

—— O
The Pacific Mills,

The Pacific Mills, situate at Lawrence, Mass., are
reported to be the largest textile manufacturing cor-
poration in the world. The capital stock is $2,500,000.
The number of the mills and buildings is 23, covering
43 acres of space; there are in use in these mills four
large steam engines, of 3,500 horse power; 42 siall steam
engines; 50 steam boilers; and 11 turbine wheels, of
5,000 horse power. The annual consumption of coal is
25,000 tons; the annual consumption of gas, in 9,000
burners, costs $35,000; the annual consumption of cot-
ton is 15,000 bales; the annual consumption of wool is
4,000,000 pounds, being the product of 750,000 sheep.
The annual capacity of the Pacific Mills is, in cottons,
printed and dyed, 65,000,000 yards; worsted goods,
35,000,000 yards, or a total of 100,000,000 yards, equal to

two and a quarter times the distance round the world.

To make this cloth, nearly 200,000,000 miles of yarn are
required. To accomplish this work, 3,600 females and
1,900 males, or a total of 5,500 persons, are employed.
The pay roll for the year ending May, 1884, amounted
to $1,790,000.
—_— 4 —

The North, Central, and South American Exposition.

Almost simultaneously with the decision to termi-
nate the World’s Industrial and Cotton Centennial at
the announced time, the 31st of May last, there was
formed an entirely new organization under the title of
the North, Central, and South American Exposition,
which proposes to open another exhibition at New Or-
leans during the coming fall and winter. Its leading
object will be to bring into closer commercial relations
the peoples of the three Americas, and, if possible, to
divert a larger portion of the rapidly increasing trade
with the southern countries to our own ports, instead
of letting it pass our doors for the longer journey to
European marts. The total imports of Mexico, Cen-
tral, and South America, and the West Indies, amount
annually to $475,000,000, only 16 per cent of which is
supplied by the United States. Of the exports of those
countries, of about equal value, we receive 36 per cent.

The new organization has purchased the entire
buildings and plant of the World’s Exposition at alow
figure, and therefore starts out under very favorable
circumstances. The President, Mr. S. B. McConnico,
is’upported by a Board of Managers representing- all
sections of the country. The Exposition opens Nov.
10, 1885, and closes March 31, 1886.
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AN IMPROVED LEVER WRENCH.

A wrench especially designed for turning the nuts on
fishplates is shown herewith, Fig. 1 representing the
wrench as applied on the rail, and Fig. 2 giving a side
view. It is so constructed, it will be seen, as to turn
two nuts at the same time. The main lever bar has a
slot, and on the lower end a squared recess for receiv-
ing the nut; from this bar also projects a stud or pin,
and a bolt through the slot holds another lever bar,
curved as shown, and having on its lower end a squared

GOODSON’S WRENCH.

recess for receiving another nut. This second lever
bar has a downwardly projecting lug, to engage the
stud or pin on the main bar, and regulate the distance
the second lever bar is allowed to drop. In operation,
as the main lever bar is pushed forward, the bolt at-
taching the second lever bar slides upward in the slot,
and two nuts are thus turned at once.

This invention has been patented by Mr. William D.
Goodson, of Eufaula, Ala.

[

PERFORMANCE SHEETS AND KECORDING—WORK DONE |
BY LOCOMOTIVES,

1t is generally the opinion now among railroad men
that the exchange of ‘‘performance sheets” is of no
value. This arises from the fact that the conditions
vary very materially under which these sheets are
made up, and it follows, therefore, that a master me-
chanic who may be operating his locomotives at a total
cost of 17 cents per mile is really doing this cheaper
than another who is operating at 12 cents per mile.
The standard of comparison of work done is the loaded
car, or loaded car miles, which means the number of
loaded cars hauled one mile. This is obtained by
multiplying the number of loaded cars hauled by the
number of miles they are hauled, the result being
Joaded car miles. Thus 500 loaded cars, each hauled
100 miles, is a mileage of 50,000 miles, and 500 X 50,000 =

25,000,000 car miles. This form of comparison is occa-
sionally refined to ton miles, which means the product
of the weight of the cars and loads hauled in tons by
the total mileage. The want of any truth or value in
the comparison of the performance of engines on dif-
ferent roads is found in the fact that a *‘loaded car”
may mean a load of 12, 13, 15, 17, or 20 tons. Then in the
rating of emf)ty cars, that is in reducing a mixed trgin
of “loads” and ‘ empties” to ‘‘loads,” the same want
of uniformity is found in a standard of measurement,

other roads say flve empty cars equal three ‘‘loads,” or
two ““loads;” others, seven ‘‘empties” as three or four
“loads,” and thus it will be seen that a comparison on
such data is worthless.

This might be refined, as before mentioned, by re-
ducing the trains hauled to;ton miles, that is, taking the
weight of the train in tons (thus eliminating the factor
of ‘‘empties” and *‘loads ), and multiplying it by the
miles.

But while this result is a little nearer the truth than
the other, it is not what is required, as no comparison
or data is furnished of the extra work expended in
hauling up grades and around curves, as it is plain that
one road may be an extreme in hills and curves, while
another, with which comparison is made, is as level and
straight as could be wished for.

It is occasionally claimed that a hilly road is no more
costly to haul over than a level road, and theoretically
this may be true. But in practice there is quite a large
difference, which arises from ‘the fact that an engine
slips more on a hill than level, and the loss of stored-
up work in the train, obtained by hauling the train up
the hill, which work is not given out to any useful end
in descending the hill, as the speed of the train is con-
trolled by the brakes, and the surplus of thisstored-up
work is thus ground away in uselessness against the
brake shoes.

To gain or profit by the stored-up work, the train
would have to be allowed to run down the hill un-
checked by the brakes, a proceeding of a character
which would hardly pay for the profit, in view of the
dangers, ete.

The only correct basis or standard of comparison
would be the foot pounds of work done in hauling a
train over any road. Toobtain this, the average strain
on the tender drawbar would have to be obtained
(unless it was desired to include the work of moving
the engine). Knowing the average pull on the draw-
bar and the weight of the train, and assuming an ave-
rage freight train speed for all roads of 15 miles per
hour, and the necessary factors are at hand to make a
fair comparison. To obtain this, a train of known
weight might be hauled over a road at 15 miles per
hour with a dynamometer placed between the train
and engine, and its reading taken every one, two, or
three minutes, and the average strain in pounds per
- ton of the load thus obtained. This would take into
account all hills, curves, ete. A rude but practical
dynamometer for this purpose, which the writer has
used, is shown in the accompanying illustration.

Two bars of iron pivoted or hinged at C are arranged
with lugs to be coupled by a link between the engine
and tender at 2 and g. The extension of arm, @, forms
a pointer moving over the are, f, which is an extension
of arm, b. A crucible steel car spring, e, abutting
against arm, b, is attached by a bolt, d, to arm, a, so
that when the arms are drawn apart by the pull of the
engine, the spring will be compressed. As sucharig is
necessarily home-made, the location of the spring, e, is
dependent on its size, etc.

A crucible steel spring that has had use enough
under a car to work out the tendency to “set” in
new springs is the best. The spring must be capable
of resisting, just before it closes completely, the entire
pull of the engine. Supposing the average freight en-
gine to be able to be exert a pull of 12,000 on the

|drawbar, and the distance from the center of the

line of draught, K, to the center of the pin, C, pivot-

ing thearms together to be 6 inches, and the distance

from K to the center of the bolt, B, to be 24 inches,

then to find the resistance a spring must offer to be

equal, when almostclosed, to a pull of 12,000 pounds
612,000

at h, we have —=2,400 pounds.

30

Springs can be readily tested in a whegl press, or with
a lever arranged across the top of the spring and
weighted at its outer end. If a spring is found which
nearly closes at more or less than this weight, its lo-
cation or distance may be easily found to balance the
supposed pull of 12,000 pounds on the drawbar by
multiplying the 12,000 by the distance from the center
like of draught, K, to the point, C, and dividing the
product by the number of pounds the spring nearly
closes at, the result being the distance in inches the
spring is to be located at from the center of C.
To use such a rig, it is necessary to extend the dead
woods so that the extra slack given by the rig may not
be injurious. After locating the spring, the arm, f,
may be marked by suspending the rig from a suitable
support, such as a heavy crane, and either loading the
lower end, A, with car wheels of known weight, or ar-
ranging a lever to pull down at A, so that less mate-
rial in weights will be necessary. Hitching a given
number of cars of known weight behind the engine,
with this rig, and keeping- an even average speed of
15 miles per hour, and reading the indication as the
are, f, every one or two minutes, or half or whole miles,
‘would give data for an average pull per ton for that
road. This being once known, the work done by an
engine in hauling any train, whether of loaded or

as one road rates three empty cars as one loaded one;

light cars, would be easily arrived at, and justice done
to many master mechanics, whose apparently high
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cost permile run would be explained by the fact that
from three to five times as much work was performed
by his engines. : FrANK C. SMITH.

A CAR WHEEL AND AXLE.

To afford improved means of attaching car and other
wheels firmly to their axles, and so the wheel can be
readily removed if desired, is the object of an invention
recently patented by Mr. Joseph H. Black, of Colum-
bia, Penn.- The axle is formed with an enlarged screw-
threaded collar, which is slotted to receive a key,
while the wheel
has a screw-
threaded recess to
receive the screw-
threaded collar,
and is slotted to
correspond with
the slot of the col-
lar of the axle, to
receive the key
for fastening the
wheel upon the
axle. Tostrength-
en the wheel, and
to hold the key in
place, semicircu-
lar . washers are
bolted to the
wheel by screw
bolts passing through the wheel and washers. To
simplify the drawing out of the key, in case the wheel
is to be removed from the axle, a passage is formed
through the wheel in line with the recess occupied by
the key, in which a small tool may be inserted for
driving back the key.

- e —

Strange but True,

{This is one of the curious things floating about:
ake a piece of paper, and upon it put in figures your
age in years, dropping months, weeks, and days. Mul-
tiplyit by two; then add to the result obtained the
figures 3,768; add, two, and then divide by two. Sub-
tract from the reSult obtained the number of your
years on earth, and see if you do not obtain figures

that you will not be likely to forget. )
4ot v Lo Yy "‘,} - AT adine D i

“AN IMPROVED COVER FOR LARGE BOOkS.

Usually in opening large blankbooks, and other
heavy volumes, bound in boards and with stiff backs,
the first few sheets are drawn back with the cover,
causing strain on the threads, to "obviate which diffi-
cultyis the object of theinvention herewith illustrated.
Fig. 1 represents a partly broken inside view of a book
bound according to the new plan, and Fig. 2 a trans-
verse section of the book open in the middle. The
book proper or leaf portion is stitched and strapped
together in the usual manner, but attached to the
stitched portion is a stiff, or moderately stiff, slide or
sliding flap, on each of its two outer sides, these slides
being fitted to work freely back and forth, when the
book is opened and closed, within recesses in the bound
covers, these recesses extending any desired distance
into the covers from their inner edges, and to within a
suitable distance from the end edges. Suitable stops
are provided for these slides, to limit their movement
and prevent the separation of the book and its covers,
one form of which is shown as a face strip arranged to
work with the slides in a suitable longitudinal open-

VA

WILLIAMSON’S BOOK COVER.

ing, and if desired rivet-like fastenings may be passed
through the covers to keep them from warping and to
prevent the slides from being torn out. By this method
of binding a sliding joint is formed at the connection
of the book with thecovers, so the book may be opened
freely and flat without straining on the threads or
binding.

This invention has been patented by Mr. Thomas F.
Williamson, of No. 180 Twenty-fourth Place, Chicago,
11,
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A S0D CUTTER AND PULVERIZER.

The invention herewith illustrated provides a simple
and effective machine for cutting in pieces sods and
pulverizing hard or baked soil. The inclined side bars
and the cross bar are hinged to each other, and carry
bent and twisted knives, adjusting bars, and a hinged
tongue. The manner in which the knives are attached
to the side bars is shown at A, where a rear part of one
of the side bars is shown inverted. On the front of the
cross bar, to which isattached a spring standard carry-
ing the seat, is pivoted a lever, moving along an arched
catch bar, and connected with two bars hinged at their
outer ends to the side bars; by operating thislever the
driver can turn the side bars upon their hinges to
cause the knives to worker deeper or shallower in the

PHILLIPS’ SOD CUTTER AND PULVERIZER.
ground, and this lever will be held by a pin or catch
in any position at which it may be adjusted.

This invention has been patented by Mr. James R.
Phillips, of Webster, Day County, Dakota Territory.

—_— .t —
A MOIST AIR INJECTOR FOR FURNACES AND
FORGES.

This injector is for supplying furnaces with air
mingled with steam or moisture, to facilitate combus-
tion, to protect the furnace or forge, and desulphurize
the metal under treatment. The invention is an im-
provement on a former patented invention of the same
inventors, and consists in novel combinations of water
chambers and a water supply pipe with the air pipe
and steam jet pipe discharging therein, which will be
readily understood from the accompanying illustra-
tion. The air enters the pipe or trunk, B, around the
nozzle of the steam inlet pipe, C, and is carried along
by the pressure induced by the steam jet; the pipe, D,
also discharges a regulated quantity of water opposite
the nozzle of the steam jet, so that the air,
steam, and water fall together into the chamber, E,
in the bottom of which is a body of water, a pipe,
F, leading out of the chamber, E, above the level of
the water in its bottom to the place of discharge inside
the furnace or forge. This pipe, F, has a pendent
chamber or pocket, with a drain pipe orfaucet, &, and
the chamber, E, has also a valve, H, so that there will
be no excess of water in either place to be taken over
with the air into the furnace. At the point where
the nozzle enters the furnace there is a gate valve to
regulate the supply of air as may be desired. By this

DAVIS & WALKER’S MOIST AIR INJECTOR FOR FUR-
NACES AND FORGES.

arrangement it is claimed that the proper amount of
moisture is better obtained and the steam more easily
condensed than was formerly accomplished by the water
jacket or box surrounding the discharge nozzle of the
air pipe, and that much less water is required for the
purpose.

This invention has been patented by Messrs. John B.
Davis and William Walker, of Jermyn, Lackawanna
County, Pa.

fine statuary,

Hardening Plaster.

The Journal du Ceramiste et du C'haufourmer de-
scribes a new method of hardening plaster of Paris;
from it the following extract is made:

In 1878 and 1880 M. J. B. Mallion, of Lyons, made a
number of experimentsin the hardening of plaster from
Piedmont. He first tried a mixture of plaster and fat
lime; but the result was unsatisfactory, the object re-
maining granular and of a dubious color. He then ex-
perimented with the magnesites simply made caustic;
his success was complete, the magnesia hardened the
plaster better than lime, and the product was a pure
whitein color. )

He used two methods. In the first he calcined the
magnesites sufficiently to release the carbonicacid, and
then reduced this caustic magnesite to an impalpable
powder; then mixed it in the proportions of 15 to 30 per
cent with the plaster, and tempered it with water;

'worked it up, and when the object thus made was dry,

he poured over it a solution containing from 20 to 80
per cent of sulphate of zine (if the objects are small, they
are steeped about an hour in the solution); they are
then dried and polished, and the product is found per-
fectly hard.

In the second method, when the solution fails to
penetrate properly into the object, M. Mallion tempers
his mixture of plaster and magnesia directly with the
sulphate of zinc solution, a little less concentrated than
before, and then at once uses it for the purpose in-
tended. The resulting mass is homogeneous, hand-
some to the eye, has an astonishing resistance against
crushing, and only an iron point will make an imrpres-
sion upon its surface.

The zine solution is used on all objects that it is de-

sirable to have remain white; in this manner are made
mouldings of extraordinary beauty,
blocks for statuary, fireplaces, columns, and ornaments
of all kinds. By lining the interior of the moulds with
plates of zine, or better still with glass, the product will
have the polish of marble. The richestmarbles can be
likewise imitated by simply tinting certain portions of
the mixtureof plasterand magnesia and disposingthem
with judgment and art. For floors, it is better to re-
place the sulphate of zinc by a solution of iron, which
will give to the compound a very beautiful color, simi-
lar to pinewood, and this can be rendered still more
pronounced by rubbing it with linseed oil.

To obtain the best results with this process two
things are requisite: the magnesia must be free from
silica, and it must be calcined very regularly. For the
latter purpose a gas furnace, of the Siemensor Schwan-
dorp type, is the best.

" The best of the magnesites for this purpose are un-
doubtedlythose from the Grecian Archipelago, at Afrati,
Mandoudi, Lesbos, or Corinth; it is sold for?27 franes per
ton on the ground. The average analysis is as follows:

Afrati. Mandoudi.
Carbonate of magnesia.....cooevvevniee o aviinnn 9450 9753
Lime...... .... .. 415 075
Silica..... ......... .. 075 015
YY1 605660000006600 80006000000030006E00 . SAAM . 060 149
Alumina and oxide of iron. ...... «e.iiiiiiaiiln 0 008

The magnesia of Germany is irregular in composition
and too high in price. The Italian mineral is value-
less on account of the great quantity of silica contained
in it. The analyses from the principal sources of sup-
ply are as follows:

Baldusiro. Casalette. Island of Elbe.
Carbonate of magnesia............ 8075 86'30 84:49
Silica ... cooven i 1850 1325 1285
Peroxide of iron, alumina, lime... 075 045 280

These minerals are sold at from 20 to 80 francs per
ton for the first two, and 33 franes per ton for the Elbe
magnesia.

POV SO

Galvanized Iron Water Pipes.

In the course of a paper on the above subject, by
Dr. F. P. Venable, in the Journal of the American
Chemical Society, he states that it has long been
known 