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SHAFFNER’S

TELEGRAPH COMPANION,

DEVOTED TO THE S8CIENCE AND ART OF THE

MORSE AMERICAN TELEGRAPH.

VOL. 1. JANUARY, 1854. No. 1.

Art, L—THE AMERICAN ELECTRO-NAGNETIC TELEGRAPH.

By Hon. Amos KEeNpDALL.

An Extract from an Argument submitted to the Supreme Court of the
United States.

SELDOY, if ever, has a more important case been brought be-
fore the Supreme Court of the United States for its decision.

It is important on account of the pecuniary interests in-
volved in 1t; it is important as involving the fame of a dis-
tinguished citizen, and through him, to some extent, the fame
of our common country. It is transcendently important in the
principles of patent law which it presents for final decision by
this tribunal.

It is now to be tested whether Prof. Morse is to share the
fate of so many distinguished inventors, who have gone before
him ; whether individuals or the public, eager to possess the
fruits of his mental labor before they rightfully become public

roperty, shall be Eermit’oed to gratify their cupidity; whether

rof. Morse, like the inventor of the cotton gin, is to lose the
profits of his invention, while thousands of his instruments,
the originality of which no man doubts, resound throughout
the lzms-,I almost in the presence of the tribunal which must de-
cide upon his patents.

It is now to be tested, whether American courts are here-
after to consider patent privileges as the price paid by the Gov-
ernment for the fruits of mental labor, to be held as sacred
from piracy, theft, or trespass, as any other species of private
property; or whether, like the English courts for a long period,
now happily at an end, they are still to confound them with
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odious monopolies, of what, before the issue of the special
grants, had become the property of the public.

It is now to be tested, whether American courts, as the
English courts so long did, are hereafter to look to machinery
or wstrumentalities as the only objects to be protected by pa-
tents, artd avail themselves of errors or variances in structure
or description, not fatal to the result, for the ﬁurpose of annul-
ling patent rights ; or whether they shall look through the means
to the end, as the real object of protection, and in their decis-
ions secure the results to the inventor, if arrived at by any mode
intelligibly described by him, especially if the process be new.

We confidently assert, that if t%is Court come up to the prin-
ciples established by the highest courts in England, enough is
admitted by our adversaries to entitle us to a decree in our
favor.

A leading principle decided in England is, that when an in-
ventor has %y a new principle, or a new application of a known
principle, power or substance, roduce(F a new result, or an
improved result, and has intelligibly described the manner in
which he uses those means, they being of his own invention,
and has patented his means, nobody can deprive him of the
exclusive use of his new principle, or new application, or new
result, by any improved or different means.

At page 11 of Mr. Chase's printed argument, he asks,
“What Morse actually invented?"” and he proceeds to reply,
“He invented the first practically wuseful MARKING Telegraph.”
“The evidence in this case,” says he, ‘I freely admit must
satisfy the Court, that though his patent and the practical appli-
cation of his invention, were subsequent in date to some for-
ei%n patents and to the actual coastruction.of some foreign
telegraphs, still, his was the first practical]% useful marking
telegrftph. For that telegraph, beyond a doubt, he was entitled to a

atent.

P It is also admitted, that Morse invented the means by which
this new and useful result was accomplished. ‘‘Morse,” says
the learned counsel, ‘“attached a marker to the armature of the
magnet. He brought the paper and its revolving cylinder
within the stroke o? the marker. He adopted a contrivance for
withdrawing the marker from contact with the paper at.the
instant of the cessation of the magnetic impulse. The combina-
tion of these contrivances, with the known means of operation
from the distant station, enabled him to produce marks at a
distance, &c.”

Again: “It occurred to him [Morse] that the motion which
previous discoverers and inventors had been able to produce by
means of electro-magnetism, might be made to mark dots and
horizontal lines. A simple contrivance sufficed for this.
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Though we by no means concede, that these admissions
cover all of Morse’s invention, or any considerable part of it,
et they cover enough to secure to him not only those means,
Zut the new result obtained by their use. Having been the;[ﬁrst
to invent a practically useful marking KElectro-magnetic Tele-
praph by any contrivances, however simple, which *occurred
to him,” or were by him invented, and which he has intelligibly
described in his patent, he is entitled to the exclusive use of
marking for telegraphic purposes by any mode in which Electro-
Magnetism is the essential agent. There are in fact two distinct
ounds on which his general claim rests.

First. He makes a new application of a known power to pro-
duce a useful result.

Secondly. He produces a useful result never before produced
by any power.

But X)r one branch of our argument the two may be re-
solved into one,—a new resuit produced by a new application of @
known power,—a result which our adversaries admit to be new,
and produced by means of contrivances which they admit to
be his.

There are many cases in the English books tending to estab-
lish the principle that an inventor, who has produced a new,
result or a result in any degree useful by a new application of a
known agent, may, by giving to the public an intelligible descrip-
tion of the means he uses, those means being of his own inven-
tion, secure to himself, through a patent for the means, an exclu-
sive right to the new application and its result against inter-
ference by any other means. The leading case, and the on1,y
one it is necessary to present in any detail, is that of Neilson's
Patent for what was called the Hot Avr Blast.

Cold air injected by a bellows had Ereviously been used to
produce heat in furnaces employed in the production and manu-
facture of iron. Neilson perceived that a large portion of the
heat generated in the furnace was absorbed in heating the cold
air, and he conceived the idea that if the air could be heated
before it went into the furnace, the heat of the furnace-fire ab-
sorbed in that process would be saved, by which means the
furnace could be made much hotter. To carry out his idea, he
constructed and patented a clumsy iron box placed between the
blower and furnace through which the air must pass, and under
the box he put a fire to heat.the air in its transit.

His patent was denominated a patent * for the improved appli-
cation of air to produce heat in fires, forges, and furnaces where
bellows or other blowing apporatus are required,” the only instru
mentality described being the iron box with a fire under it be-
tween the blower and the furnace.
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The discovery proved to be of vast public utility, and his mode
of heating the air was greatly improved by various devices,
among which was the substitution of iron p(if)es for his clumsy
iron box. The parties who had substituted other modes for
heating the air, maintained, as the appellants in this case do, that
Neilson's patent was for Ais mode of heating the air only, and as
they used different modes, they were not infringers.

Neilson on the other hand maintained, that being the first to
conceive the idea, and having rendered it useful by one mode of
his own invention, he was entitled to the exclusive right of using
the hot blast by all modes during the existence of his patent.
The opposing counsel in that case, as our adversaries do 1n this,
insistedp that the patentee was entitled only to the mode described
in his patent, that a patent covering all modes would be a pa-
tent for a principle; and they were alert, as our adversaries are
in this case, to point out how very little the patentee had invented.
And little indeed it was in that case. The manufacture of iron
was old ; the furnace was old ; the fuel was old; the blower was
old; hot air was old; iron boxes were old;—not a single new
thing was used by him—nothing equal to the ¢ simplest contri-
vance” in Morse’s Telegraph. ]g:[e did nothing whatever in the
way of invention, but to put a few old things together, and that
not in a very satisfactory manner.

The reported litigation upon this patent occupies upwards
of 150 pages in Webster's Reports of Patent Cases. It was con-
tested with all the talents, zeal and perseverance which unlimited
means could command: after appearing in various shapes in
the English Courts, a case involving its validity and extent went
by appeal from the Court of Sessions in Scotland up to the
House of Lords.

A long, lucid, and most able charge was given to the jury
by the Court below, to which exceptions were taken; and
upon those exceptions, the case was taken up. To show dis-
tinctly that the House of Lords decided uﬁon the question now
at issue, we are obliged to quote somewhat extensively from
this chargeto the jury. In that address the learned Judge spoke
as follows, viz.:

“It is quite true that a patent cannot be taken out solely for
an abstract philosophical principle: for instance, for any law of
nature, or any property of matter apart from any mode of turn-
ing it to account 1n the practical operations of manufacture, or
to the business, and arts, and utilities of life. The mere discov-
ery of such a principle is not an invention, in the patent-law
sense of the term. Stating such a principle in a patent may be
a promulgation of the principle, but it 18 no application of the
principle to any practical purpose ; and without that application
of the principf; to a practical object and end, and without the
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application of it to human industry, or to the purposes of hu-
man enjoyment, a person cannot, in the abstract, appropriate a
principle to himself. But a patent will be good, though the
subject of the patent consists in the discovery of a great, gen-
eral, and most comprehensive principle in science or law of
nature, if that principle is by the specification applied to any
special purpose, 80 as thereby to effectuate a practical result and
benefit not previously attained.

“The main merit, the most important part of the invention,
may consist in the conception of the original idea—in the dis-
covery of the principle in science, or of the law of nature, sta-
ted in the patent, and little or no pains may have been taken in
workin§ out the best manner and mode of the apg?l’ication of the
principle to the purpose set forth in the patent. But still, if the
principle is stated to be applicable to any special purpose, o as
to produce any result previously unknown in the way and for
the objects described, tie patent is good. It is no longer an
abstract principle. It comes to be a principle turned to account,
to a practical object, and applied to a special result. Itbecomes
then not an abstract principle, which means a principle consid-
ered apart from any special purpose or practical operation, but
the discovery and statement of a principle for a special purpose,
that is, a practical invention, a mode of carrying a principle
into effect. That such is the law, if a well-known principle is
applied for the first time to produce a practical result for a spe-
cial purpose, has never been disputed.

“It would be very strange and unjust to refuse the same le-
gal effect, when the inventor has the additional merit of discov-
ering the principle, as well as its application to a practical object.
The instant that a principle, although discovered for the first
time, is stated, in actual application to, and as the agent of, pro-
ducing a certain specified effect, it is no longer an abstract prin-
ciple; it is then clothed with the language of practical applica-
tion, and receives the impress of tangible direction to the actual
business of human life. Is it any objection then, in the next
place, to such a patent, that terms descriptive of the application
to a certain specified result, include every mode of a{)plying the
principle or agent so as to produce that specified result, although
one mode may not be described more than another? Although
one mode may be infinitely better than another, although much
greater benefit would result from the application of the princi-

le by one method, than by another—although one method may
ge much less expensive than another? Is it,I next inquire, an
objection to the patent, that in its application of a new princi-
ple to a certain specified result, it includes every variety of
mode of applying the principle according to the general state-
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ment of the object and benefit to be attained? You will ob-
serve that the greater part of the defendant’s case is truly di-
rected to this objection. This is a question of law, and I must
tell you distinetly, that this generality of claim, that is, for all
modes of applying the principle to the purpose specified, accord-
ing to, or within a general statement of the object to be attained,
and of the use to be made of the agent to be so applied, is no
objection whatever to the patent. That the application or the
use of the agent for the purpose specified, may be carried out in
a great variety of ways, only shows the beauty, and simplicity,
and comprehensiveness of the invention. But the scientific and

eneral utility of the proposed application of the principle, if

irected to a specified purpose, is not an objection to its becom-
ing the subject of a patent.

“That the proposed application may be very generally adopt-
ed in a great variety of ways, is the merit of the invention, not
a legal objection to the patent.”

* * * * *

“] state to you the law to be, that you may obtain a patent
for a mode of carrying a principle into cffect; and if you sug-
gest and discover, not only the principle, but suggest and invent
how it may be applied to a practical result by mechanical con-
trivance and apparatus, and show that you are aware that no
particular sort, or modification, or form of the apparatus is es-
sential in order to obtain benefit from the principle, then you
may take your patent for the mode of carrying it into eftect,
and are not under the necessity of describing and confining your-
self to one form of apparatus. If that were necessary, you see
what would be the result. Why that a patent could hardly
ever be obtained for any mode of carrying a newly discovered
grinciple into practical results, though the most valuable of all

iscoveries. For the best form and shape, or modification of
apparatus, cannot, in matters of such vast range, and requiring
ogservation on such a great scale, be attained at once; and so
the thing would become known, and so the right lost, long be-
fore all the various kinds of apparatus could be tried. Hence
you may generally claim the mode of carrying the principle into
effect by mechanical contrivance, so that any sort of apparatus
applied in the way stated, will, more or less, produce the geneﬁt,
and you are not tied down to any form.”

* * * * * *

“T have to tell you in point of law, that under this patent not
claiming any or the best contrivance for heating the air, and at
the least expense dnd trouble, the result which actually followed,
viz.: that persons in the trade and acting on the patent, contriv-
ed, from time to time, a great variety of contrivances more or
less valuable or costly, and at last came to settle generally into
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one form as better than others, was exactly the result which
might be expected to follow under a patent of this general char-
acter, and that if the patentis good in law, then it gives no form
of apparatus for heating air, but claims the contrivance gener-
ally, of heating the blast for the effect and end of producing
heat in the furnace. The only point for you is, will any con-
triga.?r’x::e which heats the blast, produce that beneficial effect and
en

The subject was fully discussed by counsel before the House
of Lords, and by the Lords themselves, and that august tribu-
nal, so far as appears, without a dissenting voice, decided the
law to be as laid (i)own in the foregoing extracts from the charge
to the jury.

_On that occasion Lord Campbell made the following remarks,

“ The other exceptions, till we come to the 11th, turn upon
the construction of the patent. Now in one stage of these pro-
ceedings, I certainly did entertain some doubt on that subject.
But after the construction put upon it by the learned Judges of
the Exchequer, sanctioned by the high authority of my noble
and learned friend now upon the woolsack, when presiding in
the Court of Chancery, I think the patent must be taken to ex-
tend to all machines, of whatever construction, whereby the air
is heated intermediately between the blowing apparatus and the
blast furnace. That being so, the learned Judge was perfectly
justified in telling the jury, that it was unnecessary for them to
compare one apparatus with another, because, confessedly, that
system of conduit pipes was a mode of heating air by an inter-
mediate vessel between the blowing apparatus and the blast fur-
nace, and therefore it was an infraction of the patent.”

Thus it was decided by the Courts of England and Scotland,
including the House of Lords, substantially in the language of
the exceptions, that the patentee being the discoverer of a new
grinciple, and the inventor of means, however simple and imper-

ect, by which he has rendered it in some degree useful, may
Y claym or maintain that his patent is one which applies to all varie-
ties 1n the apparatus which may be employed in heating air while under
blast,” and 18 “not imited to a particular apparatus described in the
specification”—that it is *“7n point of law no objection to the validity
of such a patent that it included every mode of applying the princi-
ple or agent so as to produce the specified result, although one mode
may not be described more than another, although one mode may
be wnfinitely better than another, although much greater benefit
would result from the application of the principle by one method,
than another; although one method be much less expensive than an-
other, and that this generality of claim, that ts, for all modes of ap-
plying the principle to the purpose specified, according to, or within
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the general statement of the object to be obtained, and of the use to be
made of the agent to be applied, is no objection whatever to the patent.”

But it is distinctly laid down in the same case, that the pat-
entee, if he wishes to enjoy his invention thus broadly, must
take care in his specification not to confine himself to the single
mode described him; otherwise he will be confined to that
mode. Webster’s gatent Cases, pp. 679, 682, 688, 698, E. 6.

As well in the facts as in the law, there is a remarkable analo-
gy between Neilson’s patent for the hot air blast and Morse's
patent for the Electro-Magnetic Telegraph. In Neilson’s case,
the ultvmate result was the manufacture of iron which was old.

In Morse’s case, the ultimate result was the telegraph com-
munication of ideas from one mind to another, which was old.

In Neilson’s case, the furnace, the fuel, the fire, the ore, the
hot air, the blower, and iron boxes were old.

In Morse’s case, the clockwork, the paper, dots and dashes,
galvanic electricity, the battery, the circuit, the electro magnet,
and the key were old.

Neilson put the old parts together in such manner as to heat
the air in its transit, though he did not claim heating the air,
without even a *simple contrivance ” of his own invention.

Morse put the old Farts together, by a port rule to regulate
the pulsations of the electric current so as to make the dots and
dashes of any desired length, by a contrivance to regulate the
motion of the paper to receive them, by the pen or pencil in the
first patent. to delineate them, and the pen-point and grooved
roller in his second patent to indent them, and by combined and
local circuits,

In Neilson’s case, the clumsy iron box in his combination,
which was the only patentable part of his invention, was immedi-
ately abandoned in practice, being superseded by coils of pipe
in which the air could be heated to a higher degree of tempera-
ture ; butin the case of Morse, it is his own invented forms and
combinations now in use unimproved, which make his Telegraph.

True, his port rule, which forms a part of his invention, 1s not
used, because, in common business, the ¢nd can be better attain-
ed without it; but this constituted a small part of his patenta-
ble invention.

Though the whole of Neilson’s patentable invention was
abandoned in practice, yet the British Courts of highest resort
sustained his claim to the exclusive use of hot air applied to fur-
naces: And on what ground? On the ground, that ie was the
Jirst to devise and describe the means of applying the hot air, no mat-
ter how bungling or imperfect those means were, if they were
such as to make the app{)ication lo any degree wseful.

They decided that he was entitled to the whole principle and
effect, because that was his real invention, and although it was
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necessary for him to devise and describe some plan by which the
object could be attained, when he had described one such mode,
1t carried with it all modes. They do indeed lay down one excep-
tion to this rule, dependent, however, on the patentee himseﬁ".
It is where the patentee so frames his specification as to imply
that he intends to confine himself to the mode described by him.,
In that event, he is entitled to nothing beyond that particular
mode. Neilson avoided that restriction, by declaring 1n his spe-
cification, that the size and shape of the box in which the air
was to be heated, and the manner of heating the air, were im-
material. Morse avoids it by directly declaring, after he has de-
scribed his machinery, that he does not propose to confine him-
self to it, but claims all modes wherein the same application of
power is employed to attain the same end, both the application
and end being new. And the Court will not fail to remark,
that such a declaration, or something equivalent to it, was ab-
solutely necessary to bring Morse's invention within the protec-
tion of the law as laid down in Neilson’s case.

With this exposition, we confidently submit, that, upon the
admissions of our adversaries, that by a few simple contrivances
of Morse’s invention, described in his specification, he has pro-
duced ‘“the first practically useful Elcctro-Magnetic Marking
Telegraph,” he is entitled to the protection of this Court against
all other Electro-Magnetic Marking Telegraphs, whatever may
be their form or modes of operation.

But our adversaries, while admitting facts sufficient to entitle
us to protection under the law as laid down in Neilson’s case,
resolutely contest the law itself. They sing us the old song,
with all its variations, that principles, effects, and results cannot
be patented.

So, in the same sense, machines or means cannot be patented.
An abstract machine is no more patentable, than an abstract prin-
ciple or result. Go to the Patent Office with the most beautiful
machine ever devised, seeming to perform evolutions more
wonderful and sublime than those of the heavenly spheres, and
tell them you want a patent for it. They will ask you the very
commonplace question, *of what use is your beautiful machine 2
What USEFUL RESULT do you accomplish by it2” If you reply
“I don't know, I have not yet studied that out,” they will tell
you “you must know,—you must not only study that out, but
you must give us an intelligible description of it before we can give
you a patent.”

Go to the Patent Office, and tell them that you have dis-
covered a principle, or achieved a result, more important to the
wealth, comfort, and happiness of mankind than all discove-
ries and inventions which have been made from creation down
to this day, and ask a patent for it. They will ask you how you
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apply the principle so as to produce any useful result, or how
you produce a result so astonishing? It you answer that you
do not choose to tell, or have yet to study that out, they will tell

ou, that you must not only study it out, but give them an
intelligible description of it, before they can give you a patent
for it.

Every cause has its effect, and every effect its cause. Ma-
chines and their results, in the eye of the patent law, cannot be
separated. They come into existence together, and march, par:
passu, hand in hand. They are the body and the soul. With-
out the soul the body is dead, and protection would be useless;
without the body, tﬁe soul needs no human protection. It is
body and soul united, which need the protection of human laws,
and it is only body and soul united tgat such laws are designed
to protect. :

n the beginning of invention, every new machine produced
a new result. They formed the basis of all subsequent improve-
ments. By the principles of justice as well as patent law, the
first inventor was entitled to be protected both in his machine
and his result, in the one as well as in the other, both being his
property, the fruits of his mental and manual labor. The
second 1nventor by an tmproved machine might produce an ¢m-
proved result,and would be entitled to protection for his improve-
ment, and for his improvement only. It would be as unjust to
let him deprive me of my result because he has improved it, as
of my machine because he has improved that. He cannot build
on my foundation without my leave; but having purchased my
machine and results, he adds his improvements, and enjoys the
whole together. The first inventor is entitled to the whole re-
sult; the second to his improvement upon it; so also the third,
and so on.. But gradations in results are not so easily distin-
guished as alterations in machinery, and as they both go to-
gether, the law attempts to define and protect an improvement
in the result, through the improvement of machinery by which
it is produced. 'When it speaks of a new and useful machine,
it means a machine which produces a new and useful result;
and when it speaks of a new and useful improvement, it means
one that produces an improvement in the result. To under-
stand the meaning of the law, we must look upon the machine
and its result as one,—one in origin, one in object, and one in
the eye of the law.

But our adversaries, like multitudes of others, separate ma-
chines from their results, and seem to think the former the only
objects which the patent laws are designed to protect. We hold,
on the contrary, that the ultimate object of the patent laws is,
the protection of results, and so far as they are o}pplicable to the
protection of machines, the object is to protect the result through
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protection of the machine. Of what use is protection of the ma-
chine, if the result be not protected? Of what value is the
machine to the patentee, or the public, except for the results it
produces?

We need not tell this Court, that patents in England were
originally for new results, ‘‘new manufactures "—without re-
gard to the manner in which they were produced. No specifi-
cation of means or machinery was required. The fact that a
man produced a useful result, was all that was required ; and
for the result only the patent was granted. This patent pro-
tected him against any person who should produce the same
result by any means whatsoever.

‘What was the object of the specification afterwards required ?
Not, certainly, to enable others to deprive the patentee of his
result by improving upon his means or substituting others;
but simply to enable others to understand how he arrived at
that result, that the public might have the full benefit of it after
the expiration of his exclusive right. The first expedient re-
sorted to for the purpose of enabling the public to avail itself of
the invention after the patent had expired, was to require the
patentee to instruct a certain number of agprentices in his art
and mystery, who might go out and teach it to others. This
was made a condition on which the exclusive use was guaran-
teed by a patent. This gave place to the written specification,
which was an improved mode of arriving at the same end.

There is a contract between the inventor and the publiec.
The inventor says, I have accomplished an object never before
accomplished, I have produced a result—* a new manufacture ”
—never before produced, of vast public utility. The govern-
ment says to him, if you will make known the means by which
you attain that end, so that the public will have the benefit of
1t after your patent expires, we will secure to you all the bene-
fits of your result for fourteen years. The bargain is struck.
The inventor reveals his secret; the government gives him a
solemn contract of protection; and then, nine times out of ten,
suffers him to be plundered, if not ruined, by the uses made of
the very secret he discloses !

Morse comes to the government with his ribbon of paper,
imprinted with letters Roman, Greek, Hebrew or Morsaic, and
says, I have produced this new and astounding result instanta-
neously, standing a thousand miles distant from the printin
apparatus, and I ask a patent for it. A patent under the ol

nglish law would have given him the exclusive benefit of his
result for the patent term; but the government says to him,
*You must inform the public how you do this wonderful thing,
and then we will give you a patent securing to you the exclu-
sive use of it for fourteen years.” Morse says, * If I inform the
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public how I do it, you will let others, who perchance get their
notions from my description, come in by some improvements,
real or Pretended, and take from me all the benefits of my in-
vention.” The government assures him that the only ogject
and legal effect of his description will be to enable the public to
use his art after his patent expires. How far that assurance
has been verified is shown by the open use of his invention
on thousands of miles of line, in bold defiance of his patented
rights.

gIt takes a long time to change the current of the public mind
when it becomes concentrated in one deep channel, however
devious from the line of right. You might as well attempt to
make the Mississippi run straight by throwing pebbles into its
curves, as to think by one or a hundred arguments to over-
come unjust prejudices and opinions impressed on the public
mind by the precedents of ages. In no portion of human affairs
is this fact so conspicuous as in the profession of law, where-
in most judges believe it their duty to think just as their pre-
decessors did, and it is the pride of the lawyer that he is able to
array a consecutive file of precedents extending back to black-
letter age, since which a trifling error then originating, has, by
the natural effect of adding precedent, accumulated like the
rolling snow-ball, until it has become an enormous wrong,

‘We need not enter into a history of the English patent laws,
which are the ancestors of our own. Itis sufficient to say, that
the granting of patents for new inventions and for monopolies
in trade and manufactures were in ancient times a royal prero-
gative in England, and there was no recognized distinction be-
tween patents for old things and for new. Theroyal Ererogative
was so enormously abused as to create a general abhorrence of
patents of every sort, and the judges of England sought every
pretext for declaring them void. Atlength they were all swe};l)t
away, with a few exceptions, by an act of Parlament, and the
prerogative of the king was limited to grants of exclusive pri-
vileges for limited terms to those only who devised or intro-
duced some new manufacture, useful to trade, and beneficial to
the public.

But the current of the judicial mind in England had long been
running against all patents, and could not be suddenly changed.
It still set against patents for new inventions, as it had done
against the old monopolies; and when the specification was in-
troduced, it was immediately perverted from 1ts true object, and
used as a means of destroying a right, the protection of which
was the sole object of the inventor in making it public. Even
now, though a great change has been wrought in the judicial
mind of England and America, the odium of the old mono-
polies in some degree attaches to patents, and something in-
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cluded in the specification which ought to have been omitted,
or something omitted which ought to have been included,
though that instrument enables everybody distinctly to under-
stamf the invention, and how to use 1t, is seized upon as a pre-
text for annulling the grant altogether.

These are hard cases. The man’s invention is his own;
the government buys it of him for a price, and on a condition.
He complies with the condition as well as he knows how, and
under the instructions of officers of the government itself, ap-
pointed to advise and correct him if there be anything wrong
1n his papers. Butsome error is discovered by an astute lawyer
in the specification, an error never thought of by him, nor sus-
g%ct.ed in the Patent Office, and his patent is declared void.

e protection of the government is withdrawn from his inven-
tion, but his property is not restored. It is gone for ever, not
from any fault of his, but because two public authorities, one in
the Patent Office, the other in the courts, differ in opinion upon
some point of his specification.

We trust the day is passed when pretexts were sought to get
rid of these contracts between government and citizen. Morse
comes and exhibits the result of his invention—the printing of
telegraphic characters at any distances. All he asks is, that pro-
tection which the law would give him if no specification of
means had ever been required. It is just that, and nothing
more, which he has attempted to secure through his specifica-
tion. It is just that, and nothing less, which his government has
promised him. It is protection for his art—his embodied art,
and our adversaries admit that “without doubt” such “an art
can be patented,—the statute says so expressly.”

Art. 1L—GEOGRAPHY OF THE ATLANTIC OCEAN.*

THE WINDS AND THE CURRENTS—TIDES AND THE SEAS—DEPTH OF THE
OCEAN—OCEAN TELEGRAPH PRACTICABLE.

THE time is probably not far distant when the popular will,
no less than the enlightened good sense of the statesmen of the
country, will settle practically how far the government of the
Union may be permitted ‘‘to provide for the general welfare,”
by the encouragement of scicnce. Custom in such matters,
whence no further usurpations can possibly arise, becomes
almost as authoritative as a constitutional sanction; and unless
we greatly misapprehend the character of the American people,
few will be disposed to blame herein a leaning to the liberal

* From De Bow's Review.
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side. The temptation to aid the national genius in the acquisi-
tion of those unfading laurels, awarded by universal consent to
the successful discoverer of what is truly great and widely use-
ful in these fields, might tempt the most rigid constructionist to
relax here his rules, and admit, if Yossible, an exception to his
political creed. The fame of one illustrious philosopher, one of
the founders of American independence, is already blended with
the history of human thought as well as political enfranchise-
ment ; and whether the spirit in which he pursued knowledge,
or the magnitude of his additions to the common stock, are con-
sidered, it must be admitted that his example still modifies all
legitimate inquiry into the august secrets of nature. The era
of Franklin was but the dawn of modern science. The laws,
the modifications, and the analogies of light, heat, chemical
affinities, and electricity, in its Proteean forms, were then just
emerging to human ken. The stone tables, on which, as on the
leaves of a book, the earth’s history are imprinted, were at
that time united by unbroken seals. Observation had not yet
accumulated a mass of records, nor been sufficiently extended
to trace the varying intensities of the great powers of nature
over the surface of the earth, and thus create a true philosophic
geography. It is worthy of mention, that one of the most im-
gortant features of our planet was pointed out by the great
‘ranklin, and that he traced that portion of the ocean stream
which rushes past our shores, and bestows on Western Europe
its genial and temperate climate, its fertilizing showers, and
abundant harvests. Since that period there ‘have been travel-
lers like Humboldt and Von Buch, who have measured moun-
tains and gauged streams, watched the fires of the volcano, and
explored the causes of those powers that sweep the surface or
shake the depths of the earth. Every year the number of ob-
servers is increased ; the circle of stations at which these inves-
tigations are prosccuted is continually widening; while com-
merce, allured by the promises of greater and more certain gains,
bids fair soon to be pressed into the zealous service of science.
Physical geography, the most attractive of the departments of
the study of Nature, embracing the view and discussion of her
phenomena on the widest field that man can grasp, by the aid
of all the senses, and presenting subjects at once uniting the
enjoyments of the imagination and the reason, and gratifying
the passion for knowle%ge and the desire of profit, is now for
the first time possible. The various meters, the delicate instru-
ments of modern research, the product and realization in art of
scientific progress, are now in the hands of every traveller. He
reads off their scales the temperature of the air, the earth, and
the ocean, the heights of mountains, the quantity of moisture
contained in the air, and many similar relations are by their
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means accurately ascertained and measured, at every point
whither man can penetrate. Governments have rivalled each
other in fitting out expeditions for research and exploration;
and if the cultivation of the sciences under the direct patronage
of our own, notwithstanding such precedents, be questioned, as
on another long vexed subject, we may suppose that the popular
voice will incline to advance this cause, whenever it can be done
in an incidental way.

The valuable volume of “Sailing Directions, by Lieutenant
Maury,” is but among the first fruits of what we may reasonably
expect from the patriotic and liberal character of the officers
of the navy and army. The younger officers are now, as a class,
admirably qualified, by their tastes and education, to secon
any system of scientific observation that may be adopted by the
national authority. The Coast Survey and the Naval Observatory
were the first steps made in this direction by the government,
and they have already well repaid all that has been laid out in
their maintenance and prosecution. The equipment and mate-
riel of the Washington Sbservatory may be inferior to the im-
perial endowments of Pultowa or Greenwich, but the genius and
untiring industry of its superintendent have already given it a
world-wide celegrity. When the exacting and ceaseless duties
of his station are considered, it is astonishing how he should
have accomplished so much for the geography of commerce and
navigation, as may be inferred from the articles in the *Sailin
Directions,” or when he found time for the arrangement ang
tabulation of the observations contained in thousands of log-
books, the results of which gigantic labor we find in the same
volume. We propose to look at what has been thus accom-
plished by Lieutenant Maury for commercial geography, under
three heads: first, the establishment of a regular system of
observation, to be carried out by the various national and com-
mercial marines of the world ; second, the contributions already
made to science by the materials collected under the direction,
and arranged by the author; and third, the practical rules and
directions which are therein laid down for the guidance of the
navigator, with the results already obtained by following them.

These undertakings bhave received the sanction of the most
distinguished physicists of the age, among them the illustrious
Humboldt, who, in writing to a friend, (Dr. Flagal, U. S. Con-
sul at Leipzic,) says,—

“I beg you to express to Lieut. Maury, the author of the
beautiful charts of the winds and currents, prepared with so
much care and profound learning, my hearty gratitude and
esteem. It is a great undertaking, equally important to the
practical navigator, and for the advance of meteorology in
general. It has been viewed in this light in Germany, by all
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persons who have a taste for physical geography. In an analo-
gous way, anything of isothermal countries (countries of
equal annual thermal temperature) has, for the first time, be-
come really fruitful. Since Dove has taught us the isotherms
of the several months chiefly on the land—since two-thirds of
the atmosphere rest upon the sea—Maury’s work is so much
the more welcome and valuable ; because it includes at the same
time the oceanic currents, the course of the winds, and the tem-
perature.” :

It is comparatively easy to map out the course of rivers over
the land, and follow them from the glacier of the mountains to
the ocean estuary, through their c%lannels. This is but the
visible half of the ceaseless circle which the waters make gver
the land. A far more difficult task it is to track the viewless
winds, and weigh the watery freights they carry from the
ocean, and lay down so lowly and gradually in the gocr, the dew,
the shower, and the noiseless snow; or to pursue the oceanic
currents that feed these thefts of the winds, and map out their
path—

Parietibus textum cexcis iter,

The solution of the grand problems of physical science con-
nected with navigation do not rest there; they overflow to
other branches of human labor and intcrest. Agriculture, and
the health and happiness of mankind, are blended with the
course of the winds and the distribution of heat and moisture.
The farmer, as well as the mariner, looks up and watches the
appearance of the heavens; and plentiful crops and prosperous
voyages cqually depend on the agencies which set in motion
the winds, and uplift the clouds from the ocean. The beauty
and impressiveness of these signs, in which Nature addresses
Man, render them worthy of the poet. Happy he who can read
them aright.

THE LANGUAGE OF NATURE.—“ The wind and rain, the
vapor and the cloud, the tide, the current, the saltness, and
depth, and temperature, and color of the sea, the shade of the
sky, the temperature of the air, the tint and shape of the clouds,
the height of the tree on the shore, the size of the leaves, the
brilliancy of the flowers—each and all may be regarded as the
exponent of certain physical combinations, and therefore, as the
expression in which Nature chooses to announce her own mean-
ing; or, if we please, as the language in which she writes down
the operation of her own laws. To understand that language,
and to interpret aright those laws, is the object of the under-
taking which those who co-operate with me have in hand. No
fact gathered in such a field as this, therefore, can come amiss to
those who tread the walks of inductive philosophy ; for in the
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hand-book of Nature, every such fact is a syllable; and it is b
, patientlﬁ collecting fact after fact, and by joining together syllable
after syllable, that we may finally seek to read aright from the
t volume, which the mariner at sea, and the philosopher on

e mountain, see spread out before them.

Among the friends and collaborators of Lieut. Maury may be
mentioned Dr. Buist, a distinguished savant of India, who an-
nounces in the Transactions of the Bombay Geographical So-
ciety, that the Assistant-Secretary, Mr. Macfarlane, ‘‘has made
considerable progress in the construction of wind and current
charts, founded on the information supplied by ships’ logs, and
on the principle of Lieut. Maury.” at has been done for the
Indian and the Northern Atlantic Ocean reveals the value of con-
cert of observation among the navigators and meteorologists of
the world. In a letter to Lieut. Maury, dated 17th November
1851, Dr. Buist, after alluding to a vast mass of facts collecte
by observers in the Indian seas, observes:—

“Three years since, I began to perceive that we had certain
classes of storms that occurred periodically, not only all over
India, but all over the region to which my information extend-
ed, and that these were synchronous, or nearly so. I then began
a series of maps, illustrative of the matter.”

A system of stations and the co-operation of navigators is
naturally suggested by what has already been done. It must
be seen that a true science of meteorology is impossible from
local observations. We may watch the height of the barometer,
and record the amount of moisture in the air, set rain gauges
for ever, and yet be merely accumulating facts that in them-
selves have no significance. The relations of the river, the rain,
and the ocean, are not local ; they belong to universal geography,
and are, literally,

¢ General, as the casing air,"”

the atmosphere which forms the invisible link in the mighty
orbit of the waters about the earth. Nature herself seems iere
to refuse to be evoked by the efforts of the individual mind,
and demands for the revelation of her secrets to be everywhere
watched.

Towards the end of the year 1851, the idea of a conference
between the meteorologists of Russia and those of the United
States was suggested by Kupffer, a laborious meteorologist of
the former country; and about the same time a proposition was
made by the British Government that that of the United States
should co-operate in making these observations at certain foreign
stations, and according to instructions prepared by General
Burgoyne, Inspector-General of Fortifications, This was felt to

2
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be an auspicious moment to secure concert of action among me-
teorologists on shore, and co-operation among navigators at sea
everywhere ; and Lieut. Maury then, in rfséy to the British pro-
osition, suggested that sea and land should be included as the,
eld, and that a general conference of meteorologists and navi-
ators should be held to discuss the plans, draw up the forms,
x the standards, and select the instruments to be employed on
this grand field of research.

A UN1vErsAL SYsTEM OF OBSERVATIONS.—The basis origi-
nally proposed by the British Government to that of the United
States, is contained in the instructions drawn up by order of the
Inspector-General of Fortifications, Sir John Burgoyne, the cir-
cular letter of Lord Palmerston to British consuls, and that of
Lord Glenelg to Colonial Governors. Nineteen principal sta-
tions in the colonies of Great Britain were selected as the points
of regular record. These were to be supplied with sets of in-
struments of similar construction. Twenty sets were to be sent.
to India, by the Board of Directors of the East India Company,
and provision made of the same character for observations at
Ascension, Rio de Janeiro, Callao and Valparaiso.

The circular addressed to the officers otp the government of
India, desires them—

“Upon the occurrence of any hurricane, gale, or other storm

. of more violence than usual, to note accurately the time of its
commencement, the direction from which the wind first blows,
whether in gusts or regular, and whether accompanied with
rain, thunder and lightning, or other phenomena. Also, to note,
with as much accuracy as possible, the changes of direction in
the wind, and the time of occurrence of each; and lastly, the
duration of the gale, and in what quarter the wind is when it
ceases. The variations of the thermometer and barometer at
each period noticed will also be of importance, if the means are
forthcoming of making such observations.”

On the transmission of these instructions to the United States
government for the purpose of securing its co-operation in the
plan, Lieut. Maury brought forward as an amendment a system
of universal observation on sea as well as on land, and securing
the assistance of the commercial marines of the civilized nations
of the earth in carrying out its details. We copy the following
from the paper of Lieut. Maury on this subject :—

“The importance of concert among meteorologists all over
the world, and of co-operation between the observer on the
shore and the navigator at sea, so that any meteorological phe-
nomenon may be traced throughout its cycle both by sea and
land, is too obvious for illustration, too palpable to be made
plainer by argument; and, therefore, the proposition for a gene-
ral conference to arrange the details of such a comprehensive
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system of observations, addresses itself to every friend of sci-
ence and lover of the useful in all countries.

“The domain of this science of the atmosphere: its bounda-
ries embrace the land and cover the sea. To comprehend the
laws which govern the movements of a machine so vast as it is,
re%uires that its operations should be observed in all its parts
and watched from all points at the same time. Its motions are
freer and less obstructed over the water, than they are by the
land and across the mountains. Indeed, the ocean itself may,
in one sense, be regarded as a grand expression of meteorolo-
gical agencies; therefore the good-will and friendly co-opera-
tion of private ship-owners and masters, in all maritime coun-
tries, are considered of great importance to the cause in hand.”

The proposition for a universal system of observation, as
suggested by Lieutenant Maury, was soon after submitted to
the Royal Society, and, so far as an extension of these to the sea
is concerned, it received a warm approval. The report adopted
by the society recommends that instructions similar to those
given to American shipmasters, according to the scheme sub-
mitted by Lieutenant Maury to the Bureau of Ordnance and
Hydrography in 1842, be given ‘to every ship that sails” from
British ports, with a request to transmit the results of them to
the Hy£ogmpher’s Office of the Admiralty. The labors of the
two greatest naval and commercial nations of the world, it is
hopeg, may be thus united in promoting the interest of navi-

tion.
ga‘The additions that have been made to geographical science
since American shipmasters have been engaged, under the
guidance of Lieutenant Maury, in the business of watching and
recording the course of the winds, the clouds, and the currents,
have not been few or unimportant. The power of such disco-
veries in changing the course of trade is well illustrated by the
influence of the Gulf Stream on the trade of Charleston. During
the colonial times, the course of trade was to make that port the
half-way house for vessels bound from England to the northern
ports. If driven off the coast during the winter by gales and
snow-storms, they returned to Charleston, and there remained
until spring. When Dr. Franklin taught the mariner to know
when he crossed the banks of this ocean river, by dipping a
thermometer into the water, it was, to use the graphic words of
the navigators, as if blue and red lines were drawn on the ocean.
This discovery shortened the passage to the west from sixty to
thirty days. It changed the course of trade. Vessels, instead
of ruuning to Charleston to avoid a snow-storm, now stood off
for a few hours, thawed out the ship and her crew in the
warmth of the Gulf, and were ready for another attempt to
make their port.
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The view of the general circulation in the atmosphere, as
traced by the investigations of Lieutenant Maury, 1s of the
highest interest. The trade winds of the tropical seas have
long been known, and form two links in the circuit of the
winds around the earth. The ocean scenery of the region of
the trades is among the most beautiful to the thoughts and the
senses that can be conceived. The machinery of nature aiding
so palpably the objects of man, and uniting lands divided so
widely by the ocean; the canopg of flying clouds; the fresh
and exhilarating breeze blowing day and night in one direction ;
the charming temperature and the moderate swell of the waves,
make it the elysium of the mariner. The gentle spirit of the
earth seems to be there bodily present; and the picture of a
fleet hanging in the clouds, elways an impressive object, be-
comes exquisitely poetic in its associations, when—

They on the trading flood,
Through the wide Ethiopian to the Cape,
Ply stemming nightly towards the pole.

These trade winds are the great evaporating winds of the
ocean; and, as we learn from the investigations of Lieutenant
Maury, the belt of the S. E. trades in the South Atlantic is not
only more extensive than the N. E. trades in the South Atlantic,
but the winds themselves are fresher in the south. The very
natural conclusion is, that the increased water thus taken up

oes to feed in part the rivers of the northern hemisphere. At
ghe equator these surface winds meet, and form a belt of calms,
a node of upward winds, the northeast trade wind becoming a
northwest upper current, and the southeast trade a southwest
-wind in the upper regions of the atmosphere overlying the
north torrid zone. At the tropics, two other nodes of calms and
of downward currents are met, with the two descending nodes
of the orbit of the winds. The prevailing surface winds should
now blow in spirals from the southwest towards the north pole,
and in similar spirals from the northwest towards the south
pole. Atthe polesthe upward current produces another region
of calms, whence the wind begins from north and south other
revolutions towards the equator. And this system of winds is
the source of

THE RAINs.—“To evaporate water enough annually from
the ocean to cover the earth, on the average, five feet deep, with
rain; to transport it from one zone to another, and to precipi-
tate it in the right places, at suitable times, and in the propor-
tions due, is the office of the grand atmospherical machine.
This water is evaporated principally from the torrid zone. Sup-

osing itall to come thence, we shall have, encircling the earth, a
gelt of ocean 8,000 miles in breadth, from which this atmosphere
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evaporates a layer of water annually 16 feet in depth. And to
hoist up as high as the clouds, and lower down again, all the
water in a lake 16 feet deep, and 8,000 miles broad, and 24,000
long, is the yearly business of this invisible machinery. What
a powerful engine is the atmosphere |

“In some parts of the earth the precipitation is greater than
the evaporation; thus, the amount of water borne down by
every river that runs into the sea may be considered as the ex-
cess of the £recipimtion over the evaporation that takes place in
the valley drained by that river. 1}1)1 other parts of the earth
the eva%oration and precipitation are exactly equal, as in those
inland basins such as that in which the city of Mexico, Lake
Titicaca, the Caspian Sea, etc., etc., are situated; which basins
have no ocean drainage. If more rain fell in the valley of the
Caspian than is evaporated from it, that sea would finally get
full and overflow the whole of that great basin. If less fell than
is ev:(zlporated from it again, then that sea, in the course of time,
would dry up, and plants and animals would all perish there for
the want of water. In the sheets of water which we find dis-
tributed over that and every other inhabitable inland basin, we
see reservoirs or evaporating surfaces just sufficient for the suF-
gley of that degree of moisture which is best adapted to the well-

ing of the plants and animals that people such basins. In
other parts of the earth still, we find places, as the Desert of
Sahara, in which neither evaporation nor precipitation takes
place, and in which we find neither plant nor animal.

“In contemplating the system of terrestrial adaptations, these
researches have taught me to regard the great geserts of the
earth as the astronomer does the counterpoises to his telescope
—though they be mere dead weights, they are, nevertheless,
necessary to make the balance complete, the adjustments of this
machine perfect. These counterpoises give ease to the motions,
stability to the performance, and accuracy to the workings of
the instrument. They are compensations.”

A strong corroboration of the hypothesis that the south-
eastern trades are deflected into the upper regions of the atmos-
phere, is the fact that the occasional sEowers of dust to be met
with in the Atlantic not far from the belt of calms of Cancer,
and in the neighborhood of the Cape de Verd Islands, and some-
times extending to the northern coasts of the Mediterranean,
contain the remains of infusoria, whose habitat is not Africa,
but South America, and the southeast trade-wind region of
South America. These remains cause the red fogs and sea-dust
of the North Atlantic, the Cape de Verd Islands, and the dust-
winds of Southwestern Europe.

- THE EQUaTORIAL CLoUD-RiING.—The graphic essay on the
above subject, by Lieut. Maury, is well known ; it forms part of
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his theory of the circulation of the atmosphere, and the follow-
ing is his explanation of its formation :—

“In a clear day at the equator, this cloud-ring having slid to
the north or south with the calm belt, the rays of the sun pour
down upon the crust of the earth, and raise 1ts temperature to
a scorching heat. The atmosphere dances above it, and the air
is seen trembling in ascending and descending columns with
busy eagerness to conduct the heat off, and deliver it to the
regions aloft, where it is required to give momentum to the air
in its general channels of circulation, The dry season con-
tinues; the sun is vertical; and, finally, the earth becomes
parched and dry ; the heat accumulates faster than the air can
carry it away; the plants begin to wither, and the animals to
perish. Then comes the mitigating cloud-ring. The burning
rays of the sun are intercepted by it. The place for the absorp-
tion and reflection, and the delivery to the atmosphere of tlf
solar heat, is changed ; it is transferred from the upper surface
of the earth to the upper surface of the clouds.

 Radiation from tﬁe land and the sea below the cloud-belt is
thus interrupted, and the excess of heat in the earth is delivered
to the air, and by absorption carried up to the clouds, and there
delivered to their vapors to prevent excess of precipitation.

“In the mean time, the trade-winds north ang south are pour-
ing into this cloud-covered receiver, as the calm and rain-belt
of the equator may be called, fresh supplies in the shape of
ceaseless volumes of heated air loaded to saturation with vapor,
which has to rise above and get clear of the clouds before it can
commence the process of cooling by radiation. In the mean
time, also, the vapors which the trade-winds bring from the
north and the south, expanding and growing cooler as they
ascend, are being condensed on the lower side of the cloud stra-
tum, and their latent heat is set free to check precipitation and
prevent a flood.

“ While this process and these operations are going on on the
nether side of the cloud-ring, one not less important is going on
on the upper side. There, from sunrise to sunset, the rays of the
sun are pouring down without intermission. Kvery day, and
all day long, they operate with ceaseless activity upon the upper
surface of the cloud stratum. When they become too power})ul,
and convey more heat to the cloud vapors than the cloud vapors
can reflect and give off to the air above them, then, with a
beautiful elasticity of character, the clouds absorb the surplus
heat. They melt away, become invisible, and retain, in a
latent and }Zarmless state, until it is wanted at some other place
and on some other occasion, the heat thus imparted.”

THE GEOLOGICAL AGENCY OF THE WINDS.—The geological
relations between the wind, the land, and the water, are shown



THE WINDS AND THE CURRENTS, ETC. 23

to have an intimate connection with the fertility and habitable
quality of each region. The largest portion of the surface swept
by the southeastern trades is water; but those regions whic
lie to the northeast of South America and Africa, in the north-
ern hemisphere, are deserts, and were it not for the inland seas
of Europe and Asia, these regions would be still more extensive.
In like manner, Australia occupies in the southern-hemisphere
& position opposite to the continent of Asia, and, being swept b
winds borne over a vast extent of land, while in contact wit
the surface, is found to be mostly a desert. If this contental
mass were removed so as to occupy the space in the South
Pacific swept by the southeast trades, which blow as southwest
winds over the basins of the great rivers and lakes of North
America, the channel of the Mississippi would resemble that of
the Australian rivers, and present a dry and dusty trough in
the midst of a desert, the great lakes would be drained, and
Niagara no longer resound with the whirl of its world of waters.
If ever there was a time when the Andes and the Continent of
South America were submerged, then the ancient winds that
fell on the region of Central Asia, and the basins of the Caspian
and Aral, were swelled with the waters that now are discharged,
in part, by the Amazon and Orinoco into the ocean, and those
seas were united, forming a Mediterranean of vast extent, and
probably discharging its waters by an estuary more magnificent
than the St. Lawrence. According to the circulatory scheme of
the atmosphere, the winds that play over the torrid zone of one
hemisphere become the surface winds of the temperate zone of
the otger hemisphere. Fill up the south torrid zone, the region
of the southeast trades, with land, and the north temperate zone
would become one vast Sahara. Such, in brief, is the aspect of
the dry season in the geological cycle, happily not co-existing
with man’s possession of the planet.

“The Saltness of the Sea” 18 the title of another of the series
of interesting papers contained in the present volume. Weare
unable to do more than to state that it is to this quality, in con-
nection with the evaporation caused by heat and the passage of
the winds over the water, that the currents of the ocean owe
their extent and depth. By these agencies, a general circula-
tion of the waters of the sea is maintained ; and so complete is
it, that the per centage of its salt is found to be nearly the same
in every part of the globe.

Following the discussion of a general circulation of the waters
through the entire ocean, is the argument so intimately con-
necteg with it, and now so deeply interesting both to philan-
thropy and science, that a permanently open sea exists in the
Arctic basin. The study o? the currents of the ocean have led
Lieut. Maury strongly to the conclusion, that the pole is sur-
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rounded by this sea instead of being piled by everlasting bar-
riers of thick-ribbed ice. The report of Lieut. De Haven, the
commander of the Grinnell Expedition, the first of the noble
enterprises set on foot from the United States to aid in the dis-
covery and rescue of the lost ships of Sir John Franklin, fol-
lows ; and in the midst of the dangers of the dreary cruise dur-
ing the long nights of those two polar winters, a ray of hope,
faint though it be, hangs over the track of the intrepid Kane,
who has dared again the perils of the Arctic Sea, at the joint
command of humanity and national glory.

DEeEeP SEA SouNDINGS.—To determine the depth of the ocean,
and approximately the outline of its abysses and shallows, will
furnisi data of the utmost value in completing the theory of the
tides. We believe that American officers have been ’t{e fore-
most, and, with a few exceptions, the only investigators in this
problem. Already they have contributed enough to make out
a chart of the bottom of the Atlantic, which gives a general idea
of the slopes and hollows of that ocean valley, and its trans-
verse branches, the Caribbean Sea and the Gulf of Mexico.
The first cruise of the *Fanny,” the schooner dispatched on
this service of making these explorations, cleared up all doubts
as to the non-existence of certain fancied rocks and shoals which
had been long enough bugbears to navigators. The following
is the list of rocks found to be purely imaginary during the cruise:

Latitude North. Longitude West.
Ashton Rock....covvevinanns 33° 50’ ..eeieiiennnns 71¢ 40!
False Bermudas.............. 32 30 ......o0iven... 58 40
Nye's Rock.....covvanenennns 31 15 ciiiieiine... 55 50
Van Keulen’s Vigia........... 31 40 .....e.eeneenn 38 20
Joryna Rock......coovveeeeee 31 40 oiiiiiaennane, 23 45
Steen Ground.........cc000.. 32 30 c.iinerinnnnn 21 15
Mary’s Rock.....cooeeevven.. 19 46 . iioiiaa..n. 20 45

Lieut. Berryman, in the United States brig *Dolphin,” re-
portg, in 1858, that nothing has been found at the places indi-
cated :

Latitude North. Longitude West.
EightStones..........cc00... 34° 22 L.iiiiiiieennns 16° 40’
Jean Hammond’s Rock 50
Haugault's Rock...cooveennnns 40
Daraile’s Rock....covevenenn. 42
Haugault's Breakers. o . 23
35 Fathom Shoal. ... l;

At some of these localities soundings were taken, with depths
of from 2,200 to 4,600 fathoms. The greatest depth sounded in
the Taney was in latitude 31° 59’ north, long. 58° 43’ west, on
the 15th November, 1849, when 5,700 fathoms of wire were let
out without reaching the bottom. The form of the deepest portion
of the North Atlanticis that of a 3, lying northwest ang southeast,
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the two divisions being in the former direction, and stretching
from 20° to 40° north latitude, and from 40° to 60° west long.
Just on the verge of one of the divisions of the y, the Bermu- -
das rise from the sea, forming apparently a peak mostly sub-
merged, of nearly six miles in ieig t. The y form is preserved
in the next higher shelf of the bottom, only the tail is prolonged,
forming a long trough between the two continents of South
America and Africa. Two lines of soundings have recentl
been run across the Atlantic by Lieut. Be an, in the Dol-
phin; they confirm the supposition, that the depth of the North
Atlantic is nowhere greater than 5,000 fathoms. No little prac-
tical difficulty is experienced in sounding these depths, and the
best check, in fact it is indispensable, to observe the rate at
which the wire or twine is delivered from the reel. Without
this precaution, currents and counter-currents may operate on the
line long after the plummet is on the bottom. The following is
a series of deep sea soundings recently made from the brig Dol-
phin, Lieut. O. H. Berryman, and extracted from a letter of our
author. It will be seen that it exhibits the profile of two lines
carried across the North Atlantic.

DEPTHS OF THE OCEAN.

Lat. N. Lon{. Ww. Depth in

Date. D. M. S. D. M. 8. Fathoms.
Oct. 4,18562........... 39 39 00...... 70 30 00......1,000 no bottom.

L . 41 12 00..... .62 38 00...... 2,200 bottom.

“ o9 e e---- 41 40 00...... 59 23 00......2,600 «

“ 10, “ eeeeeann. 41 40 00...... 56 01 00...... 2,696 ¢

LCTD § PO 40 36 00...... 54 18 30...... 3,450 «

@ 20, ¢ eeeneeoenn 41 07 00...... 49 23 15...... 4,680

“ 24 ¢ eeene. 43 40 00...... 42 55 00...... 2,700 ¢

“ 25, ¢ eeeee.... 444107, ... 40 16 00...... 1,800 ¢

“ 26, ¢ eeieene.. 33 08 00...... 16 10 00...... 2,950 no bottom
Jan. 3,1853........... 34 15 00...... 16 45 00...... 2,298 bottom.

w9 M eeeae . 36 49 00......19 53 45...... 2,950 ¢

“ 9 o« ... eeeee 36 59 00..... .19 68 00...... 2,500 ¢«

“ 29 4 eee.... 30 49 00...... 27 25 00...... 2,200 no bottom

“ 30, ¢ eeceercanea 30 45 00......27 31 00......2,480 bottom.
Feb. 3, “ .iceeen.... 27 05 00......28 20 26.. e 1,700 4

L 29 21 00...... 30 48 00...... 2,680 ¢

“ B, ¢ eeeene... 3117 00......33 08 00...... 2,400 ¢

“« 8 « 28 65 00......35 49 00...... 1,800 no bottom.

o 8, « e 2913 30......41 20 50...... 2,270 bottom.

“ 9, « . 8116 00......43 28 00...... 2,089 ¢

“ 10, « 33 01 00......44 31 00...... 2,260 ¢

€ 11, 82 29 00......47 02 00...... 1,950 no bottom.

13, « .= 32 55 00. veeee. 8,600 doubtful.

“ 18, ¢ .. 33 03 00 ee--3,550 bottom

“ 15, « .. 32 47 00. 50 00 00. . 3,240 no bottom

“ 20, ¢ .. 28 59 00...... 57 51 00. .1,380 bottom.

v 22, ¢ . 28 20 00...... 59 44 00...... 2,900 doubtful.

¢“ 28, « eeee 2804 00......61 44 00..... . 8,000 bottom.

“ 24, « 28 23 00...... 64 17 00...... 2,618 ¢

“ 25, « 27 42 36...... 66 11 15...... 1,000 no bottom.

“ 26, 4 e eas .« 26 49 00......66 54 00......2,720 bottom.

“ 28, ¢ ...... eecee 28 16 00......69 24 00......2,950
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Tue CHARTS.—A series of charts has been compiled from the
observations made by the numerous intelligent navigators en-
ed in the scientific enterprise set on foot by Lieut. Maury.
he pilot chart is derived from these results. The ocean is
divided into square districts, of five degrees in length on each
gide. The winds for each month in each district are then col-
lated, and it is hence easy, knowing the prevailing set of the
winds for each month, to decide upon the probability of finding
in each district a favorable wind. The problem then assimilates
to that of the engineer who is called on to make detours to
izvoéd mountain masses in fixing on the best line for a road on
and.

The thermal charts are of no little scientific import, and from
them we learn the office of the ocean in ameliorating the climates
of the earth.

The chart of the trade-winds embodies the results of the ob-
servations made on these winds. One remarkable discovery has
been made, and it is that the southeast trade region is wider than
that of the northeastern trade in both oceans. The average line
of division is about 9° north of the equator.

Ocean TeLsararn.—The soundings reported in the preeeding table establishes,
?y&nd doubt, tl;le practicability of laying a submarine electric cable on the bottom
e ocean.—Ep.

THE ELECTRIC TELEGRAPH.

Sreax the word and think the thought,
Quick 'tis as with lightning caught,
Over—under—lands or seas,

To the far Antipodes.

Now o’er cities throng’d with men,
Forest now or lonely glen ;

Now where busy Commerce broods,
Now in wildest solitudes ;

Now where Christian temples stand,
Now afar in Pagan land !

Here again as soon as gone,

Making all the earth as one.

Boston speaks at twelve o'clock,

8t. Louis reads ere noon the shock :

Seems it not a feat sublime—

Intelleot hath conquer’d Time!
Sing who will of Orphean lyre,
Ours the wonder-working wire |
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Art, IL—SUBTERRANEAN TELEGRAPH,

AS COMPARED WITH WIRES IN THE AIR.

OwING to the difficulties experienced in working wires on
poles, or in the air, on account of atmospheric electricity, the
minds of many are, at present, fixed upon a thousand plans to
remedy the evils, and among these diversified speculations is a
subterranean telegraph. At present we are disposed to say
but little upon the subject, having serious objections to an
and all mOtFez proposed; and as to that which is surroundeg
with the least evil, we are unable to determine, except upon
questionable theories.

An English writer thus refers to the subject, although we
believe there are some subterranean telegraphs in France :—

“Tt may be said that much of the alleged damage likely to
ensue from the action of natural currents of electricity passing
through the atmosphere, would be obviated by the use of wires
buried in the earth ; but when it is found in the case of even
a single line of telegraph in Prussia, that more than one hun-
dred miles of wire which were buried in the earth—owing to
their defective insulation, and the difficulty experienced, and
the time occupied in detecting the exact position of those de-
fects, and in remedying them when discovered—have been
abandoned, and the wires suspended on posts in their stead, the
employment of subterranean wires for the sake merely of les-
sening the effects of atmospheric electricity cannot be recom-
mended.

¢ And again, when we call to mind the great additional expense
that must be incurred at the first outset, and the great difficulty
and expense that must be encountered afterwards in submerging
additional wires, when the increasing wants of trade deman
such additions, it would appear unwise, in the present unsatis-
factory evidence on the subject, to pursue very extensively the
plan of burying the wires in the earth, in preference to their
suspension in the air, unless money were ofp little or no impor-
tance, and the best possible insulation was demanded, what-
ever might be the cost.”

‘We may be too fastidious in our views asto the practicability
of a subterranean telegraph; but until there is more evidence
upon the subject, and the plan thoroughly tested, we cannot
refrain from entertaining a doubt as to the general feasibility,
unless at a very great expense, and even then its economy is
very questionable in America.
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Our lines are very lengthy, and extend over lowlands and
uplands, mountains and valleys, plains and swamps, sg‘readjng
over every species of formation common to the earth. Through
many sections of America, the expense of a subterranean sys-
tem would be very great, and in fact so large, that the prospect-
ive income of many, if not all the lines, would never be com-
mensurate with the hopes and wants of investing capitalists.

Extend our commerce to the port of Singas)ore; laden our
ships with the natural products of Borneo, Malacca, and other
islands of the Eastern Archipelago; admit them free of duty;
open for competition the manufacture of gutta percha insula-
tion; and then, and not until then, need we contemplate the
beauties of a Telegraph Line, freed from the annoying hin-
drances of atmospheric electricity, particularly in the South and
‘West, where Autumn is frequent 1n the production of the most
gorgeous aurora bor ealis. T.P.S.

GALVANIZED IRON,

‘WE have seen, within the last half century, the most surpris-
ing changes in the condition of human affairs, brought about by
the scientific application of established principles to practical
uses. Not but tgat noble buildings, and Eeautlful statuary and
magnificent bridges, remain as monuments of the past; but
it was not for antiquity to invent steamboats, or railways, or
the Napier press, or the magnetic telegraph, nor to equal even in
architecture some of the splendid edifices which mark the pro-
gress of our age.

Magnetism, supposed to have but one power, and that a
directive one,—to have but one practical use, that by which the
navigator steers his bark in safety,—is now applied in the re-
duction of ores, and in the lifting of weights, and the writing of
words, and by its ready obedience to a newly-discovered law,
becomes the trusty amanuensis of the telegraphic conductor.

Galvanism, allied to electricity and magnetism, having the
characteristics of both, with effects dissimilar, has also given its
aid, under the direction of science, and we have its singular
cements flowing through the vats of the laboratory, to form new
metallic combinations, and to give strength, durability, and beauty
to fabrics of indispensable necessity. The galvanic batte
arms iron not only with the powers of the magnet, but gives 1t
security from corrosion, and thus we have rapidly coming into
use materials with which, but a short time ago, we were en-
tirely unacquainted.
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Art, IV.—THE AMERICAN TELEGRAPH CONFEDERATION,

ORGANIZED AT WASHINGTON, MARCH bTH, 1858—T0 ASSEMBLE ANNUALLY—
COMPOSED, BY REPRESENTATION, FROM ALL LINES IN NORTH AMERICA USING
THE MORSE AMERICAN ELECTRO-MAGNETIC TELEGRAPH.

THE origin of this Association was the publication of a call,
signed by the Presidents and others of a large number of the
Telegraph Lines in the United States, inviting every company, -
using the Morse system, to send one or more representatives to
a Convention, to assemble at Washington City, March 5th,
18563. The object of the Convention, as thus promulgated, was
to act on such matters as might be of interest to the lines in
common, without regard to the special interest of any given
line or connection. ’

The Convention assembled, and embraced a representation
from lines, amounting in extent to at least three-fourths of the
wires in America. Various proceedings took place, and among
them the adoption of a resolution, presented by Mr. Alvord of
Missouri, organizing a General Committee on Confederation, to
act in the interim of the Convention, with general powers.
That committee, at an early day, after the adjournment of the
Convention, issued the annexed circular address, which werepub-
lish for more general reflection. It embraces some very impor-
tant facts, worthy of the daily consideration of every telegrapher,
which, too, must sooner or later be an integral on the final adop-
tion of a universality of business system. Finding the busi-
ness proper for this committee to act upon, as contemplated
by the Convention, too great to receive the necessary attention,
the editor of the Companion was selected to act as Secretary,
and as soon as possible, resigned his offices in the West to as-
sume the new duties at Washington City, under the official di-
reg;i.on of the committee appointed by the Convention as afore-
sai

The circular address of the Secretary, following that of the
committee, will evidently startle the minds of every telegraph
management throughout the country, and at the same time in-
fuse a cheerful spirit, and new hope for success, in the prospect
of realizing the immense saving, 8o emphatical}iy exhibited by
that document. The facts therein promulgated are worthy of
immediate attention. The plans proposed ought to be adopted
without delay, that the benefits may the earlier be accom-
plished. [EprToR.
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ADDRESS

To the Presidents of the several Companies using Morses American
Electro-Magnetic Telegraph, in the United States, Mexico, and the
British Colonies in North America.

GENTLEMEN :—In obedience to the directions of the Telegraph
Convention, recently held in the City of Washington, the un-
dersigned have the honor to transmit a copy of the resolutions
adopted by them, and ask the concurrence and future co-opera-
tion of your respective companies.

The members of the late Convention, as well from their
observation and experience abroad, as by an_ interchange of
views among themselves, were deeply impressed with the neces-
sity of some organization to preserve harmony, and produce
uniformity in the mode of doing business by the many compa-
nies using Morse's Telegraph. Obviousl tgis can be attained
only by laying aside, for the occasion, all animosities and jea-
lousies, which may have grown out of competition, or the vio-
lation of exclusive privileges, real or supposed, and waiving
for that purpose only, but without abandoning, all conflicting
claims. Acting upon these principles, the recent Convention
was distinguished by the harmony and good feeling which
characterized its sittings, giving promise of good to be derived
from the annual recurrence of such assemblages.

It is, perhaps, a public misfortune, that all the principal tele-
graph lines of the country are not subject to one control, gov-
erned by one set of rules, and presenting in all cases an undi-
vided responsibility.

Assuch an arrangement is obviously impracticable, it becomes
important to the companies, and to the public, to secure b
other arrangements, as far as practicable, the advantages whic
would result from a controlling power. Many evils have already
shown themselves as incident to the present system, among
which are the following, viz.:—

1. The adoption of different abbreviations and signals on
different lines, rendering their language measurably unintelligi-
ble to each other. On some lines it has even been proposed to
change the elements of which some of the letters of Morse’s
Alphabet are comEosed. It requires no argument to prove that
the tendency of these practices is to produce utter confusion
in the business of telegraphing; and if allowed to proceed,
those engaged in it will become as unintelligible to each other, as
were the builders of Babel after the confusion of tongues. This
mischief cannot be obviated otherwise than by a concert of ac-
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tion among the companies, and the adoption of one general sys-
tem, setting their faces against any alteration therein, unless it
be by common consent. As a basis for all future action, we
earnestly recommend the adoption of the seventh and eighth re-
solutions, herewith transmitted.

2. Perhaps the greatest evil existing under the present sys-
tem, is the absence of due responsibility on account of mes-
sages sent over the lines of two or more companies, which are
unreasonably delayed, or never delivered at all. We all know
that perfect certainty of prompt delivery is not attainable in the

resent condition of the telegraph lines generally; but it is not

ifficult to adopt and enforce such regulations, as will greatly
lessen the disappointment and irritation so prevalent among the
customers of tge telegraph, in consequence of the failure of their
messages to reach their destination, or their inability to pro-
cure information as to what has become of them.

The idea so prevalent among o eratorsi]that it is an injury to
their line to let connecting lines know when they are down, is
fatally erroneous. They receive messages and retain them,
awaiting the repair of their line; and when the station whence
the m es came inquires after them, too frequently no answer
isreturned. The customer becomes impatient and irritated, and
demands the refunding of his money, which is refused; where-
upon he curses the telegraph, and ceases touse it. None of us,
it is confidently believed, have duly appreciated the injury done
to all the telegraph lines by such short-sighted policy.

All this can be readily obviated. Let each line, when down,
promptly inform every connecting line of the fact. If there be
any other line by which messages appropriately belonging to
the line thus down, can be promptly sent, let them be silently
received and so forwarded; if not, ﬁ'at the customer be frankly
told that a connecting line over which his messages must pass
is down, and that it is uncertain when his message will reach
its destination. If, thus informed, he chooses to leave his mes-
mﬁg, he cannot co