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stead of two, thus simplifying the apparatug, redue-
ing the wecight, and enabling the machine to be
started at any time, lov there ave no dead centers to
overeome, and the motion is easy «nd continuous.
TLe machine is capable of geing in any direction,
either backward or forward, by throwing either set
of the toggle-jointed arms, M, in or out, and it is
steered in front by gear, L, there placed. When the
sifding head 1s moved up until it is in line with the
rockshaft it is tken at the point of no motion, but
theengine yet runs while the carriage stands still. In
this way the power may be used for driving pumps or
other machinery of any kind whatsoever, and this
witheu! disconneeting any rod.

The inventor has some ideas of his ownon this
subject which we take pleasure in printing as he has
written them. Iie says:—

¢« Suppose my machine in the same depot with the
Jokn Niorms, when the fire-bell rings and ¢‘ Bar-
num’s ” is ou fire. Sosoon as I get five Ibs. of steam
I can start and run slowly; by the time I get oppos-
ite your office [twenty rods frem the depot.—Eps.]
I have ten Ibs. of steam, and have turned my hand
crank and inereased the specd two to one. As soon
a3 the steamis high enough for more speed I keep
turning the crank and lengthening the stroke, and
thus get to the fire as early as any horse-drawn en-
gine. Andfurther, I can get there and have hose all
attached hy the time iny steam is sufficient to throw
water, and I have spent ne time connecting or dis-
connecting anything except the hose.

“Let us go back and look after the John Storms,
which bas had to stay at tiie depot yutil it is smok-
ing hot; it must have o pressure of steam sufficient
to go a whole length atroke, or none, beforeit can
start, and, after it gets to the fire, it must be taken
apart and put together again o make o stationary
engine of it, during which time poor ¢ Barnum ”
might get badly burned.

«Some people propose to build three engines to
accomplish the olject of one fire engine; to do this
the engines wonld weigh twelve tuns, Suchanengine
would destroy so much pavement that if there was a
fire Lthe people in the neighborhood would keep atill
about it, for fear the engine would come.

“ My engine is eight-horse power, weighing fifty-
three hundred —which is some ten hundred more than
is necessary, it being the firet one ever made on my
plans. I have ascended grades of one foou in four,

ticn of time. In different places I work it with a
short stroke, and then it runs and continues to run
¢ with perfect safety, whereag, if it were the Join
! Storms, or an engine that had to make a full stroke
or nothing, then I must let on steam until it starzed.
As soon as it started it would have too mueb steam
on and would go smash into some catastrophe before
it could be stopped. The rotary motion of the driv-
ing wheels is perfect, and there is no need of two en-
gines for such a purpose. I can get more accom-
modation out of one simple lever than there would
be in all the cog wheels that an English traction en-
gine would be able to haul.”

This carriage was patented November 25, 1862, by
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" ELEVATION OF STEAMjCARRIAGE.

Perry Dickeon; for further information address him
at Trie, Pa.

OUR NAVAL APPRENTICE SYSTEM.

The need of a naval apprentice system which had
been once tried in our service and tailed, owing to a
variety of causes, made itself apparent at the com-
mencement of the rebellion. The scarcity of naval
seamen, men who were conversant with the routine
and duties of men-of-war, gave the department much
anxiety and caused considerable delay in fitting out
vessels for the pressing and important demands of
that time. It had been supposed that the fishermen,
to whom the Government has ieen paying large
bounties for many years, would come forward in the
event of war and pay back these munificent gifts
which they had been receiving. In this the depart-
ment were disappointed.

The navies of other powers have their apprentice
and training schools, and England especially is noted
for her wisdom and foresight in the education of boys
for service on board war vessels. In this country the
system has at times been ridiculed, although scme ot
our best naval officers have approved the plan, while
others have objected to it mainly on the ground that
at its @rganization they would be subjected o the
arduous work of bringing it to perfection, forgetting
that in these apprentices who, having once become
thoroughly instructed in seamanship and naval gun-
nery, would in the course of a few years become’ the
hone and sinew of our naval strength and pride.

Our apprentice system was formally inaugurated
by an act of Congress dated March 2, 1837, but after
many disappointments it was abandened in 1243, and
was not revived until 1864. In ™May of last year the

and find that climbing steep grades is anly a ques-

Sabine was ordered to he put in commission as a

| practice and school ship for naval apprentices, under
the command of Lieutenant-Commander R. B.
Lowry, U. S. N., who was specially selected hy the
Navy Department for the very important and ardu-
ous duty of organizing and establishing on a firm
basis the nucleus from which the future rank and file
of the navy were to emanate, and in such a form as
not only to be reliable at all times, but of a charac-
ter which would place our vessels upon an equality, if
not makethem superior, tothose of any naval power.

Owing to the want of proper attention on the part
of some recruiting officers, and the desire of many
parents to place their boys in the service, either in
hopes of receiving part of their pay or for the pur_

pose of ridding themselves of troublesome, incorrigi-
ble or refractcry sons, a large number of worthless,
and, in some instances, vicious boys were sent on
board. Many persons secmed tothink that this was
a school of reform for bad boys, and availed them-
selves of the privilege of confining their :icked off-
spring in a man-of-war at the expense of the Gov-
ernment. Nothing could have heen more foreign to
the plan of the Navy Department than the enlistment
of such a class of boys, and npon the proper repre-
sentations the naval rendezvous ceased to take any
more boys, and the enlistment was only consummated
on board the school ship.

The mistake of careless enlistments was speedily
rectified. Under the present system of careful scru-
tiny and care which is exercised in the preliminary
examination, it is almost impossible for any bad boy
to obtain admittance into this interesting and prom-
ising body of embryo naval seamen. The greatest
care is taken in the selection of boys. They must be
14 and not over 18 years of age. At 14 they must
measure not less than four feet eight inches in hight
and 27 inches around the chest, and at 15 years the
hight must be four feet ten inches and 29 inches
around the chest. Each candidate must be able to
read, write and spell, be free from physical disabili-
ties,jwell grown, healthy, active, and exhibit an ap-
titude for the ocean and the duties of sea life.

To guard against bad characters, the candidate
must be of good moral standing, not an indentured

|apprentice, must never have been charged or con.

victed of crime. He must be a willing applicant,
and must have the written consent of his parent or
guardian. Parents can rest assured that applicants
will be compelled to undergo a thorough examina-
tion as to their moral and pbysical qualifications, It
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13 determmed by the departmenttohave none but
ood and promising boys enter this school; those
who will be a credit to the country and will net econ-
taminate the hoys who are now on board.
and effeminate boys will not be taken; the Govern-
ment cannot afford to keep a naval hospital nursery
school for invalid hoys, any more than to provide a
juvenile house of reformation for hoys with sea going
proclivities, Therefore tke public arve to understand
that any atlempt to foist upon the service sickly
oys, with & view to improve their health, or relrac-
tory boys to estahlish their future morals, will he
met at this school with a firm refusal, and that time
und money employed in such cfforts will he uselessly
expended. The apprentices are hound by the con-
sent of their parents and gunardians to serve their
country wuntil they are 21 years of age, receiving for
their services their living and pay, which varies from
eight to ten dollars per month, a portion being re-
tained until the term of service expires.

After passing the examination before the surgeon
and instructors, the paymaster furnishes the appren-
tice, for immediate use, the foliowing articles of
clothing: —one pea-jacket, cloth cap, pair of cloth
trowsers, flannel over and under shirtg, pair of draw-
ers, shoes, neek-tio, socks, white dock pams and
frock, comb, knife, pot, pan and spoon, one har zoap,
clothes bag, and a badge. The hoy is then taken to
the ship’s corporal, who assists him in the transform-
ation from a landsman to a sailor hoy. Next the
sailmaker fornishes him with 2 hammock—his hed
nntil of age. Then the master-at-arms places him in
2 mess, and at the same time gives him a printed
torm, on whick is registered hi1s nnmber, that of his
hag and hammock, a list of his clothing, and points
out the place where he isto swing his hammock.
Each boy has a number given him when he enlists,
and he retains that nuwmber as long as he is an ap-
prentice. Thus “‘191” is always ‘“191,” no matter
where he is transferred.

For the first two or three days after coming on
board the boy is allowed some latitude, and is under
the care of the ship’s corporal and other potty offi-
cers, who instruct bim in the general routine of the
vesgel. and in a familiar and friendly way smocth the
flrst steps of the little stranger. Gradually he
begins to feel at home, and on the fourth day of his
new life he is mustered before the executive ofiicer,
who assigns him to the proper classes for instruction.
On the afternoon of that day he is furnished with the
balance of his clothing, and from that time he Le-
comes fully identified with the daily routine of the
ship and school. The treatment ot the hoys is of
parental character, ard made to conforr to the re-
guirements of young and growing minds and bodies.

One tallor is allowed to every hundred hoys, whose
duty it is to repair their clothing, and inztruet tham
in the art of repairing, cutting and fitting their own
clothes. The boys s2ust learn this branch of nauti-
¢al accomplishments. One great trouble which has
arigen in reference to clothing the boys is, that they
arc served with men’s sizes, nonc other being made
by the contractors. Ot course they arc tco large,
and some time must elapce before a new hoy can be
fitted out in uniform. Much time and considerable
valuzble material is lost by this state of things. A
shoemaker and harher attend to the feet and head of
the boss. A fine barber’s shop and hath room are
located forward on the starboard side of the vessel,
and to enforce cleanliness and ecultivate a taste as
well as the habit for the care of the person is one of
the first laws of the schonl.

The moral training of the apprentices is very cave.
tully attended to by the officers; and the kind, pa-
rental supervision of Rev. Mr. Salter, chaplain of {he
ship, gives a guaranty of its falthful performance.
Divine services are held every Sunday, and aie of a
character both simple and instructive. No pompous
or weary discourses are given to prejudice the young
and restless mind againat religions serviee, and wo
sectarianism is forced upon them, A Sunday schocl
to teach Bible history is being organized, and good
pooks and papers arc distributed at stated intervala.
The boys own a fine and well-selected library of
about one thousand volumes, Great care iz taken of
them, and they are read with much intcrest,

The naval apprentice system is working admirahly,
and promises great success. It lsof much import-
ance to ug 28 a nation, and is worthy of gupport and

sickly ;
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commendatlon. The sailing corTette, Sammmk Wdl
be put in commision in a day or two, and he moowd
in New London as a perinanent receiving and prac-
tice ship of the school. The steam gunboat, Tioga,
i® now on the Eastern coast recruiting boys.
Michigan, on the lakes, is also employed in the same
gervice. It is hoped in a short time to obtain three
or four thousand boys for this great work.—DBoston
Cominercial Advertiser.

The ¢ Crib? for the Chicage Lalke Tuuncl.

The walla of the erib are constructed of blocks or
logs, hewn square, and one foot in thickness. The
distance between the walls is eleven feet, leaving
with the inmost wall a pentagonal inclosure, com-
prising an inscribed crib of twenty-five feet in diam-
eter. The crib is barred so thoroughly that it might
be tumbled over without injury. It contains 750,000
feet of lumber, hand measure, and about 150,000
pounds of iron bolts, making in all about 1,800 tuns
weight.  The outside wall was thoroughly caulked,
equal to a first-class vessel, and over it was placed.a
layer of lagging, to keep the caulking in place and
protect the crib from the action of the waves. It
will stand abouf seven feet ahove the water-ling, and
five feet will he built anove.

The center of the crib is a large liollow space inlo
which a huze cylinder of cast iron, nine icet in diam-
eter, will bo lowered in sectiona about ten fect in
length. The lower section will have a chisel edge to
cut through the soil. The joists arc water-tight,
with broad flanges turned true and grooved s0 as to
take in-a ridge of cement. The cylinder will pierce
the clay to the total depuh of sixty-four feet from the
surface of the water. After reaching the bed of ihe
Iake, the top will be covered with a plate ot iron, and
the tube exhaungted by means of an air pump. The
pressure of the atmospherce outside will force the
piece into the ground. The air will then be ad-
mitted, another piece lowered to it, and -the same

process repeated. This will be continued till the en-| |

tire eylinder is fised. When this iz dlone. all will be
ready for the workmen to descend into the tube of
the cylinder and proceed to excavating. It isex-
pected that this will he about the middle of Septem-
ber. The water will be pumped out and the work-
men will then hegin to excavale, striking out to meet
those at the other extremity. Tt is censidered to he
certain that the engineers have made their calcula-
tions 80 accurately, that the party of workmen excn-
vating from the way of the erib will, in abont a year, ;
meet those at work on the present tuhe, and the
walls of the tunnel fit exactly together.

1t i3 intended, when the tunnel shall have been
completed, 1o let in the water through the stuices in
the walls of the crib. At this point the water is very
purc and clear, It haa never been found te contain
more than cight grains of solid matter to the gellon;
and the distance from shore, t\wo miles, is 2o far that
storms will not affect ite quality. The northwestern
cuirent in the lake will carry away the filth emptied
into the Inke rownd the lead and to the Michigan
shore. The {unnel ascends or slopes, as it goes out
from the shore, ahont two feet per mile. Mauy ap-
prehend that the pressure of the water on Its fires
entrance will sweep away the hrick work and col-
lapse the walls; hut as the bricks ave sef info the
clay, which is almost as firm a8 polid rock, and (he
internal pressure of water will be equivalent (o that
from the outside, thiz ishardly to he feared. Tf nothe.
ing eccurs to interrupt the eompletion of the funnel,
or to destroy I when finished, Chicago will liave ge-
cured an inexhaustible supply of ag pure and whole~
fome water as is to he found on the weateriv conii.
nent.—-Fiaancial Chronicle.

‘The Electiricnl Torpedo,

Ve have recently had occasion to refer to the ex-
periments which have been carried out at Toulon
with thiz subtle agent; others have since been insti-
tuted on a much larger scale, and with extraordinary
reaults, Hitherto the torpedo has not heen properly
appreciated as & defcnse in war; hut it is now az es-
tablished fact that it is as available for defense as
ironcladz and rifled guns are for attack. Mr, Na-
thaniel J. Bolmes, however, and the scientific gentle-
men associated with him, have recently mad - such
progress in this new department of military engl-

The ;

'md river detrnses and in all works for the protectmn
of cities, whether against attack by armics on land or
by ships afleat, the electrical torpedo will probably play
an important part. The latest esperiment made by
the French Government at Toulon, affords some idea
of the amount ot destructive power which lies stored
up within the elecirical torpedo. With a charge of
little more than 100 lbs. of gunpowder, a vessel 150
feet long, and upwards of 40 feet broad, was irstan-
taneously destroyed while floating in deep water in
apparcent security. At the word of command, given
by Admiral Chabaanes, a dull crashing sound filled
the air, and the devoted craft was effaced from tne
surface of the water. The portiens of the vessel ex-
amined afterwards all bore testimony to the tremen-
dous effects of the concussion even with a water depth
of 1¢ feet clear between the ship’s bottom and the top
of the sunken torpedo, and with a charge cf only 100
Ibs. of powder. Striking as was the experviment pex-
formed by Admiral Chabannes, it is said to have
been but a rough indication of the power cmbodied
in the new cngine of defense. The French Govern-
ment have signified their intention to repeat the ex-
periment, and to addto it another in whaich a ship
will be annihilated undey full sail. Mecanwhile Mr, N.
J. Molmes affirma that he has not revealed the secrets
diseovered by him with respect to the practical em-
ployment of the torpedo in warfare. The result of
this experiment plainly indicates what may be expect-
ed to acerue to even an ironclad, if sailing within
range of one of those formidable engines ot multiplied
power.-— 714#(71072263’ Maga ine.

'l‘lxc Cotton Suppiy.

Cotton goods are nearly a¢ high now a3 when gold
was at 250--45 and /0 cents a yard being the price
for good qualities, The Cincipnati Téimes says:—
“Trom & variety of Southern leiters we deduae the
conclusion that there wili be & very small yield of
cotton this year. Inpursuance of Jefl Davis’s orders
the people had generally planted thelr lands in grain.
There will he an unusually large corn crop, which
will save the people from starvation, but ewing to
the seancy jyield of cotton, very little money. This
will, perhaps, prove a good state of affairs yet for
the South. Their cld system of labor is hroken up,
and planters wiil find it impessible to manage im-
mense favma. They will be compelled to subdivide
aud sell. This will bring immigration isto the coun-
try, and the destruction of that wealth which was the
sub-stratum of a heartless aristocracy, will conduce
to elevate the massez, who have been hitherio Jkept
nnder,”

] A S

I‘nthy Currency,

About fiity thousand dollars’ worth ¢f fractional
currency, defacad or worn, is redeemed per day, and
al quantity of new Issued in its place. The
cutive 1mouni of fractional currency belng upwards
of $21,000,000, the re-issne at such rate of new
notes for thc whole amounnt, oceurs once ounly in four-
teen months.  This peried is entirely too protracted,
for the “nt 3 In that time get dirty, greasy, and re-
pulsive {6 use. Ceavenience of the public and a
sure preventive of suecessiul counterfelting coald be
cflected by devising & method of vedempticu and re-
issuc that would renew the outstanding fractional
clrrency once in every six months or oftcner. The

xpense of this to the Government would e incon-

siderabile. A propor standard of cleaaliness could he
established, and all notes below it paid for taxes or
for poatage migbl be retained redeemed, and new
anea ruppl Inéerned Bevenue Record.

Gas Mscniyes  The gas compunies will prohably
have their own wag until machinery is perfected by
which every femily or neighborhood can manufacture
ita own gas; but the machinery for that purpose is
every year becoming more complete and easily man-
aged, by the improvements of inventors who are
busy with them. Tbe gas companies of this city and
Brooklyn are the hest friends of these inventors, tor
their extortionate charges prepare the public to wel~
come any change, and hasten the day when no house
will be thought comfortably farnished withouta gas
rezort in the cellar,~Post.

e

Tur propellors Mefegr and Frwadic collided in
Thander Bay, Lake Hnron. The Peiabic was sunk
in three minutes, and from seventy-five to one hund-

neering, that heveafter, inall plang for coast, harbox

dred lives are supposed to havo Leen lost,
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Improved Lamp Chimney.

Thig chimney is said to be a great improvement
over the common ones used on kerosene lamps. The
inventor says:—¢‘It is less liable to break from ex-
panding and contracting—being of equal thickness
throughout—whereas the ordinary chimney is large
in the center and small at each end. As a proof of
the capability of this chimney {o resist a sudden ap-
plication ot cold when heated, water may be sprinkled
upon one of them with impunity, while a single drop
upon the others will frac-
ture them. They can be :
cleaned as readily as a ﬁf ]
tea-cup, which is quite
an advantage. The cap,
suspended on the top of
the glass by the wires
which support the shade,
intensifies the light very
much, and the heat is not
great enough by this ar-
rangement to injure a
paper or metal shade in
the least. The average
breakage of these chim-
neys is very much less
than the ordinary kinds,
and they are in all oth-
er respects adapted to
lamps now in use.”

A patent on this chim-
ney is pending through
the Scientific American
Patent Agency, by Jos.
H. Connelly, of Wheel-
ing, West Virginia; for
further particulars address him at that place.

NOTES ON NEW DISCOVERIES AND NEW APPLI-
CATIONS OF SCIENCE.

Professor Wheatstone has constructed a very pow-
erful thermo-electric battery on the principle of that
exhibited by Mr. Ladd at the Royal Institution. The
battery constructed hy Professor Wheastone con-
gists of sixty pairs of small bars, and its electro-mo-
tive force is said to be equal to that of two of Daniell’s
cells. The battery was recently exhibited to a select
circle of Professor Wheastone’s friends, and it is stated
that ‘‘on connecting the terminals of this battery, ex-
cited as Marcus’s, a brilliant spark was obtained, and
about half an inch of fine platinum wire when inter-
posed was raised to incandescence and fused; waler
was decomposed, and a penny electro-plated with sil-
ver in a few seconds, while an electro magnet was
made to lift upwards of a hundred weight and a half.
Bright sparks were obtained from the primary and

econd .1y terminals of a Ruhmkorff’s coil connecled

‘th the battery. 1nfact, all the effects obtained from

small voltaic combination were reproduced with
ease by this thermo-electric battery.” In constructing
this battery, Professor Wheatstone found confirma-
tion ot the curious fact, first announced by M. Marcus,
that the power of a battery of this kind is very greatly
increased by frequently remelting the alloys ot which
its elements are composed. Thisis supposed to be
due to the repeated {usion breaking down the crystal-
line structure o1 the alloys.

Not unnaturally, this thermo-electric battery is ex-
citing the imaginations of men of science, causing
them to call up wonderful visions of a future when
much of the work of the world shall be done by sun-
shine. Thus a cotemporary suggests that, ¢ like
windmills, thermo-electric batteries might be erected
all over the country— finally converting into mechani-
cal force, and thus into money—gleams of sunshine,
which would be to them as wind to the sails of amill.
What stores of fabulous weaith are, as fur as our
earth is concerned, constantly wasted by the non-
retention of the solar rays poured on the Desert of
Sahara. Nature here retuses to use her wonderfulra-
diation-net, for we cannot cover the desert sands
with trees, and man is left alone to try his skill in
retaining solar energy. Hitherto helpless, we need
not be 30 much longer, and the force of a Sahara sun
may be carried through wires to Cairo, and thence ir-
rigate the desert, or, possibly, it need be, it could pul-
sate under our streets, and be made to burn in Green-
land.” A fascinating dream enough—and one which
may prove to be ‘‘not all a dream.”

In extracting gold and silver from their matrices by
the process of amalgamation, the mercury employed
often ‘‘sickens ” and ‘‘flours.” ¢‘Sick " mercury is
mercury which has become tarnished at the surface
by ox dation ; ‘‘floured” mercury is mercury which
has been tarnished by combination with sulphur.
When triturated, in the amalgamating machines, with
the rock from which the gold or silver is to be ex-
tracted, mercury tarnished by either of the causes
mentioned ‘‘breaks up into minute pariicles, which

CONNELLY'S LAMP CHIMNEY,

been done with our usual battery power, without the
aid or interference of the auroral current, yet it wag a
great satisfaction to many wonder-stricken telegraph-
ers, who had never seen the like before.

Many of the effects of the phenomenon and ae-
counts of experiments made upon telegraph lines
were placed on record in the various newspapers at
that time, some of which were also published in
works on electricity and telegraphy. As the effect of
the auroral current of Thursday, August 3, 1865,
upon the electro-mag-
netic needle and tele-
graphic instruments dif-
fered considerably from
that of August, 1859, we
wish to place on record,
for comparison with the
previousexperiments and
for future reference, the
result of comparatively
rude observations, made
with instruments, on a
wire running from Bos-
ton to Springfield, Mass.

Although the auroral
current was undoubtedly
as powerful as that of
August, 1859, it was ob-
gerved that our wires
were not 80 greatly d:s-
turbed by fluctuations
(with our usual batteries
on duty), but rather
showed a weakness of
currents, as though the
batteries were not In

| will not again unite, and are carried off with the! proper working condition, while the effeet in Augusb,

slimes, so that with many ores the loss of mercury
forms a considerable item in the cost of extra.ting the
precious metals.” Mr. Crookes, however, the editor
of the Chemnicel News and the discoverer of thal-
lium, hasfound that ¢ by the addition of asmall quan-
tity of the metal of sodium the sickening of mercury
is entirely prevented, floured mercury is immediately
brought together again, and the amalgamating action
of ordinary mercury is greatly increased.” Mr.
Thomas Belt, who has experimented with sodium
amalgam, at Mr. Crookes’s suggestion, adds the fol-
lowing particulars:—¢‘ It is found,” he says, ‘‘that a
surprisingly small amount of sodium is sufficient to
effect the clearing of fouled mercury, It will require
a longer series of experiments than there has yet
been time to carry out, to determine the smallest
effectual proportion, but it has already been proved
that one 20,000th part of sodium, added to the mer-
cury is amply sufficient, so that this discovery hasthe
great advantage of cheapness to recommend it. So-
dium may even now be obtained in large quantities
for 58. per lb., and if a demand were to spring up for
it, its price would be greatlyreduced; butcalculating
at the present price of the metal, and using the quan-
tity that experiments have proven to be amply suf-
ficient for any description of ore, the cost is a mere
trifle, in comparison with the advantage gained.
With the ordinary amalgamating troughs used in
mining, 120 1bs. of mercury are used to each set of
four stamps, reducing 4 tuns of quartz in twelve
hours; the cost would be less than 1d. per tun ot
quartz treated, which would certainly be more than
covered by the loss of mercury prevented, without
reference to the greater quantity of gold obtained, in
consequence of the improved condition of the mercu-
ry ” The sodium would seem to produce the beneflcial
effects thus indicated by virtue of its energetic power
of reducing oxides and sulphides.

Interesting Experiments Upon the Auroral
Current.

In-the month of August, 1859, the beautiful phe-
nomenon of the aurora borealis excited wonder and
admiration in the miuds of the people, both from the
grandeur of the display and its effects upon the mag-
net ¢ needle, particularly the electro-magnetic needle,
with the coil of wire in the circuit of a telegraph line.
In addition to the experiments ma:e with the galvan-
ometer at that time, several telegraph lines were
worked, messages transmitted, etc., without the aid
of artiflcial electricity, the aurora borealis assuming
the entire duty of the usual batteries, and although
the work was not performed a8 well a8 it might have

1859, was to alternately and continually augment
and decrease our battery currents, in consequence
ol the continual reversing of the polarity of the
auroral current, thus making it exceedingly difficult
to keep the instruments adjusted for the currents and
rendering for a while lines almost useless.

In our experiments on the 3d instan! we found,
after removing the batteries, quite a powerful and
steady current, each wave of which appeared of
much longer duration, and theincreasing and decreas-
ing ot the current more gradual, than was observed
in August, 1859. But the most remarkable effect
shown in our recent experiments with the galvanom-
eter, wag the almost entire absence of the changes of
polarity, which were very marked in tke experiments
of 1859, each wave having been almost invariably
succeeded by a wave of opposite polarity.

In the experiments of the 3d instant the positive
polari.y of the auroral currents was almost invariably
west during the observations, which is the reverse of
the usual battery currents on the Western wires,
thus accounting for the weakness of currents observed
previous to the experiments—as the two currents,
being generally opposed, were partially neutralized.

The following observations of the needle will
roughly show the power, constancy and polarity of
the auroral current, during the fifty minutes occupied
by the experiments:—

The batteries having been removed and the galva-~
nometer placed in the circuit of the wire extending
from Boston to Springfield, Mass., at twelve hours
fifty-one minutes P.M., a deflection of 3 deg. east was
observed, the needle at the time gradually ascend-
ing. It should be remarked that a deflection
in the needle east in this instance simply shows the
polarity of the auroral current to have heen the re-
verse of the usual battery current. After a compara-
tively steady upward movement of three minutes du-
ration, with an occasional check or slight downward
movement (a characteristic observable throughout
the experiments), the needle remained stationary at
44 deg. deflection, but for only a few seconds, having
descended rapidly to zero in the succeeding thirty
seconds. After remaining quietly at zero one minute
another ascent was commenced east, stopping at 28
deg. at twelve hours fifty-seven mircutes thirty sec-
onds, the duration of that ascent having beentwo
minutes. Remaining at 28 deg. one minute, it de-
scended to zero in one minute and thirty seconds,
but immediately commenced another ascent in the
same direction, reaching 60 deg. at one hour three
minutes, this ascent occupying three minutes. The
needle remaining steady at 60 deg. for three minutas,
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