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1. A eollettion of the magnetical Experiments
communicated to the Royal Society 4y

Gowin Knight M.B. & F.R. S. in the
Years 1746 and 1747.

L.

An  account of fome magnetical Experi-
ments, exhibited before the Royal Society on
Thur{day zbe 192b of February 1746, and
of which the Prefident, who bad before feen
the fame performed with more deliberation
on the v12h of the fame month, was pleafed
2o make the following report.

Read Feb. 19. WY EING on Wednefday the 11th of this
17467 B inftant February at the houfc of Mr.
Kanight, 1 did tere in company with our worthy bro-
ther William Sfomes Efq; fcc the following experi-
ments ;5 which Mr. Knight was defirouns I fhould, as
on this day, report to the Society : before whom he is
alfo now 'prepared to exhibit the fame, as well as the
circumftances of the place and the number of the
company will allow.

He fuft produced two almoft equal bars of
hardened fteel, to which he had communicated a
firong magnetic virtuc. - Thefe bars werc nearly
fquare, cach being of the length of about 15 inches
and two tenths, and of the breadth and thicknefs

of a littlc more than half an inch: one of thefe
bars
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bars weighed 2 pounds and 6 pennyweight Zroy,
the other 4 pennyweight Jefs than 2 pounds; and
cither of them readyly litted with one of its ends
betrer than 5 pounds and a half.

Thefe bars were then laid down on a table, {o as
to be ncarly in onc and the fame firait line, the
north pole of thc onc being next to the fouth pole
of the othcr, and at the diftance of about an inch
from it: that is to fay, that the north poles of both
bars were pointed the fame way, but without any .
regard to the pofition of the natural micridian.

Mr. Kn;ght then produced a picce of natural mag-
net, which was onc of the fame he had formerly made
ufe of, in fome cxperiments he had before thewed to
the Royal Society. This picce was in length an
inch and %, in breadth {4, and in thicknefs about
= of an inch at a mecdium, being confidcrably
thickcer at the one end than at the other.

This picce of magnet was then applied, {o as to
lic between the 2 firft mentioned bars, with its thin
end clofe to the north pole of one of them, and its
thick ¢nd clofe to the fouth pole of the other.
After it had lain in this pofition a few moments, it
was taken out, and upon prefenting it to the mag-
nctic ncedle of a fmall compafs box, it was obferved
that its thinner cnd, the {fame which had juft been
contiguous to the north pole of onc of the bars, at-
tra&ted the north cnd of the needles and that the
thicker end, the fame which had been contiguous to
fouth pole of the other bar, attradted the {fouth cnd
of the fame necdlc.

This famc picce of ftonc was then again put in
between the bars, but in a contrary pofition; the
thicker end now lying nextto the north pole of onc of

Qqqq 2 the
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the bars, and the thinner end next to the fouth pole
of the other.  Afrer a few moments it was again taken
out, and prefented as before to the compafs-box:
when it was found that the thinn end now attra&ed
the fouth end of the magnetic needle, and that the
thicker cnd attradted the north end of the fame.

The picce of ftone was then again placed between
the bars as at the firft, and being again raken out
and prefented to the compafs-box: the thin end was
again found as at the firft to draw the north ¢nd, and
the thick end to draw the fouth end of the ncedle.

This tame piecc of magnet was then again placed
between the bars, but in a pofition at right angles
to both the former, one of its fides being now con-
tiguous to the north pole of one of the bars, and its
other fide to the fouth pole of the other. After
which being again in a few moments taken out,
and prefented to the compafs-box as before; it was
found that the fide which had been in conta&t with
the north polc of onc of the bars, did attra& the north
cnd of the ncedle, and that the other fide which had
been in conra& with the fouth pole of the other bar,
did artract the fouth end of the fame needle: whilft
the two ends of the ftone in which the polarity
was before obferved, were now found to be indifferent
to cither end of the needle 5 fo that the line of direc-
tion of the polesin the ftone now lay at right anglesto
the pofition in which it was {cituated in the former
experiments.

Mr. Knight then produced two fteel ncedles, of
the fame fort as thofc which are ufually fixed to the
cards of fva-compafles. Thefc necedles were of the
length of s inches and 5%, and weighed feverally
with their caps 7 pennyweight cight, and 7 penny-

weight
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weight nine grainss onc of thefe was tempered and
of a blew colour, and the other was quite hard.
He alfo produced two iron weights, tcverally weigh-
ing 14 pennywecight 22 grains, and 15 pennyweight
7 grains, both ncarly of a cylindrical form, but with
onc of the ends rounded off.

The 2 large bars were then placed in a line, as
in the former experiments, but with their ends fo
ncar together, as only to admit of the cap of one
the needles between them.

The tempered needle was then placed flat upon
the bars fo that ncarly onc half of it refted upon
onc bar, and the other half upon the other, the cap
lying between the two. The ncedle was prefled
clofc to the bars in this pofition, after which the
bars were drawn away, both at the fime time con-
trarywifc, till they were clear of the ncedle; and
this opera-ion was repeated three or four times : after
which that end of the ncedle which had refted upon
the northern part of one of the bars, was found firongly
to attradt the north end of the ncedle in the compalfs-
box; and the other end which had refted upon the
{outhern part of the other bar, was found to attra&t in
like manncr the fouth end of the fame needle in the
box. The power of attra&tion al{o acquired by this
needle appeared to be very confiderable, it lifting
calily with cither of its cnds, the two iron weights
above mentioned, when cemented the onc to the
other with wax, and weighing together 1 ounce
10 pennyweights § grains.

The hard necdle was then applied to the bars
like the other and with the very fame fuccefs, it
lifted alfo, as the other had done, both the weights
togcther.

The
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The two ncedles were then themfelves applied to
cach other, firft the northern half of the onc, in 4 con-
trary dire@tion, to the northern half of the other; and
then the fouthern half of the firft, ina ke contrary di-
reé&ion to the fouthern half of the Jaft; and from thefe
feveral pofitions, they were feverally drawn till they
were clear of cach other, and this feveral times fuce
ccflively: after which operation it was tound, that the
tempered ncedle bad loft fo far its virtue, that its
northern cnd had hardly any effe& upon the necdle
in the box; that its {fouthcern end even began to at-
tract the contrary end of the ncedle fiom what it
did before, and that it was no longer able to lift
at cither of its ends any fenfible weight.

But as to the hard nccdle, that fhll rerained a
confiderable fhare of its former virtues its cnds ]l
ftrongly drawing the fame e¢nds of thc ncedlc in the
compafs-box as they drew bcfore, and either of them
lifting with eafc the hcavicr of the two above-men-
tioned wecights.

Mzr. Knight then produced one of his common
fmall magnctic bars; the which being applied to the
forementioned large bars, in the fame manner as
the ncedles had been applied to the fame, but in a
pofition contrary to that of its pretent polarity , it
had its poles thercby countcrchanged or inverted,
and was found to lift at that which was now bccome
its northern end, the weight of 6 ounces 8 penny-
wcight and ¢ grains.

Hc laftly produced one of his large artificial
armcd  magnets, compofed of feveral thin plates
of fteel cramped together, with which he acquainted
us he had fome timc before lifted 36 pounds,

and
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and with which he did now a&ually lift before us 31
pounds ¢ ounces and three fourths.

The temper’d ncedle fpoken of above, and which
had nearly loft all its virtue, had the fame again re-
ftored in great meafure, upon being touched in the
common way, on thc armed poles of this artificial
magunet ; after which it difcovered a ftrong verticity,
and was able to lift at one of its ends, the heavier
of the 2 abovementioned weights, that is to fay
fomewhat more than three quarters of an ounce.

The hard needle which ftill rerained, as has been
obferved, a confiderable part of the virtue it had
acquired by the touch of the large fteel bars, was
laftly touched alfo in a contrary fenfe, upon the
armed polcs of this artificial magnet; whereby it not
only lolt the polarity yet remaining, but acquired a
new onc the other way, it would not however after
this laft touch lift more than nine pennyweight.

This is the true fubftance of the minutes I took,
when thefe experiments were made, and which I
prefume will now be verified by thofe Mr. Knighs
is herc prepared to fhew.

AFTER the reading of this report, Mr. Knight
did accordingly produce before the Society the two
large bars and all the other particulars therein men-
tioned, with which he publicly repeated all the
fame experiments; which notwithftanding the difad-
vantagious circumftances of the place, fucceeded
perfeétly in every particular, and to the entire fatif-
faltion of all the company. :

it
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It was then further propofed, that the temper'd
necdle, having its virtue again deftroyed, fhould be
touched upon the fine armed Zere/la belonging to
the Soczety, which was the noble prefent of their
late worthy member the Right Honourable fames
Earl of Abercorn, which is e¢ftcemed one of the beft
in England, and is {aid to have lifted in his Lord-
thip’s hands upwards of 40 pounds: the fame was
immediately brought, and the ncedle being touched
therewith, was found to have acquired a ftrong po-
larity, and to lift about the fame wcight, as when
it was beforc touched upon Mr. Knight'slarge armed
artificial magnet; that is to fay about fifteen penny-

weight,
1.

An Account of fome new Experiments /lately
made with Artificial Magnets, by zhe [ame.

Fune 4, 1747.
Read July 2. HE Apparatus for rtouching of
1747 Needles, which I fometime fince
had the Honour to thew before the Royal Sociery,
was as perfe& as I could have wifh'd, as far as
relates to the intended Ufe of it: But the man-
ner in which the two Bars wcre difpofed in
their Cafes made the Length of them fomething in-
commodious, efpecially in thofe of the largeft Size.
This made me defirous of trying if fome Method
could not be found out of placing the Bars parallel
to cach other without Danger of weakening thewr
Force, by which means the Cafes would be reduced

o haif their Length. Iremembered that fome Years
ago,
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ago I had tried fome Experiments to this Purpofe, by
placing fome Bars parallel and in Conta&t, but fo
that their Poles were turned different ways: in
which Pofition I found the Virtue of fome of them
remain’d pretty entire, but that others were weakened
thereby. Iimagin’d the Reafon of their lofing their
Force was this; that the magnetic Virtuc was by
degrees habituated to pafs out of the Side of onc
Bar into that of the other in Conta& with it, and
thereby was hinder'd from arriving at the Ends in its
full Vigour. The Reafon why fome {uffer’d more than
others was doubtlefs to be afcrib’d to their Differ-
ence in Temper. I repeated the Experiment about
two Months ago, with a little Alteration. I placed
the Bars parallel with their Poles in an alternate Po-
fition, as before, but not in Contat, having kept
them at the Diftance of about a Quarter of an Inch.
Then I apply'd to their Ends two Pieces of foft Iron.
Each Piece was laid acrofs from the North End of
onc Bar to the South of the other, in the fame
manner as the Lifter is applied to the Feet of an
armed Loadftone. The Intent of this was to draw
the magnetic Virtue thereby down to the Ends of
the Bars, and to convey it through the Picces of
Iron from one to the other. In this Condition I let
them lie for about a Month, and then tried if they
would lift the fame Weight as before, which I found
they did, and I thought with morc Vigour.  After
this I repcated the Experiment with other Bars of
various Sizes, and with the fame Succefs: I have
therefore now venturd to fit them wp in Cafes in
the manner juft defcribed.

Rrrr The
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The Succefs of this Experiment had led me to
another Improvement: I provided a Cale of Brafs
that would juft contain two ‘Bars, fuch asare fold for
half a Guinea. At one End of the Cafe were fixed
two Feet of foft Iron, like thofe of an armed Load-
ftonc, the upper Surface of which was within the
Cafc in Conta& with the Ends of .the two Bars:
which being parallel to cach ather, and :their Poles
in an alternate Pofition, the North End of one Bar
will be in Conta&t with onc of the Fect, and the-South
End of the other Bar will be in like manner apply’d
to the Surfacc of the other Foot. Upon fitting a
Lifter to this new kind of Armour, I found I was
able to fupport.a Weight of about 6 Pounds: The
Bars are kept afunder at the Diftance of about a
Quarter of an:Inch, by a Slip.of Wood, which flides
in betwixt them.

An Inftrument thus conftrutted feems capable of
an{wering all the Purpofes for which Loadftones are
ufed 5 for when the Bars are taken out of the Cafe,
they are fit for touching Needles, or other magneti-
cal Ufes, which may require fingle Bars; when in
the Cafe, the Whole together becomes an armed
Magnet, able to lift a confiderable Weight. ‘And
if we want to feparate iron Filings from- thofe of
othcr Metals, the Feet and all the lower Part of the
Cafe will take them up in great Plenty, and by
drawing the Bars a little way out of the Cafe the
Filings will fall -off.

Some
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1V.

Some fursher Experiments relating to the
general Phenomena of Magnetifm, &y zhe
Jfame.

Read Dec. 17.7 JYHE Caufe of the furprizing Pherno-
17470 mena of the Loadftone has hitherto
cfcaped our Knowledge, though diligently inquired
after by, Men of theAbilities. Such a Difcovery is not
to be made without long Experience, and a great Vas
riety, of Faéts : And the Nature of the Subject is fuch,
that the more Falts we are acquainted with, the more
we. find' ourfclves perplexed. The Conclufions we
draw from fome Experiments arc feemingly contra-
dicted by.others: and yetthefe feeming Contradictions
are oft-ttmes very reconcilcable upon further Expe-
rience. 1f what I am about to lay beforc the Soczery
will in. any-wife. contribute to remove thefe Diffis
cultics, I am in Hopes it will not be unacceprable;
though I fheuld not fo propetly explain the Nature
of the Caufe,.as the Manner in which ir a&s;
Many. of thefe Experiments ate not altogether new,.
“but have not been fo. nruch atteaded to as they
feem to deferve.

Propofition 1/,

The magnetic Matter of a Loadfione moves in a
Stream from one Pole to the other internally,
and is then carried back in curve Lines exter-
nally, till it arrives again at the Pole where it
Jirft entered, to be-again admitted.

Rrrr 2 Lxperiment
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Experiment 1.

If we lay a magnetical Body under a Piece of
Paper or Glafs that is firewed over with fteel Filings
or magnetical Sand, and by firiking the Table put
the lemas in Mouon, they will readily difpofe
themfelves in fuch a manner as to reprefent, with
great ExaGtnefs, the Courfe of the magnetic Matter.
Steel rendered magnetical is beft for this Purpofe,
becaufe it is of a more uniform Texture, than Load-
ftones, and will on that account exhibit a more regu-
lar Appearance. By this Experiment the curve Lines
in which the magnetical Matter returns back to the
Pole where it firft enter'd are accurately exprefled
by the Arrangement of the Filings. The largeft
Curves are fuch as take their Rife from one Polar
Surface, and are extended to the other ; being larger
in proportion as they arife nearer the Axis or Centre
of the polar Surface. Thofe Curves which arife
from the Sides of a magnetical Body are always in-
terior to thofe which arife from the polar Surface ;
and are lefs and lefs in proportion to their Diftance
from the Ends. If any one fhould doubt, whether
the magnetical Matter, which thus difpofes the Fi-
lings, is really moving back in a Dire&tion contrary
to that with which it paffes through the magnetical
Body; let him try it in different Parts with a fmall
Compafs Needle, and the Fait will appear beyond
Difpute.

Exp. 11

The larger the Diftance is from Pole to Pole in
diffcrent Magncts, the larger will thefe Curves t;le
This
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This appears from examining Magnets of different
Lengths. And this is the Reafon why in the fame
Magnet the Curves are lefs in proportion to their
greater Diftance from the Ends of the Bars. For
the Poles from whence thefe Curves arifc are pro-
portionably nearer each other.

Exp. 111,

If the South Pole of one Magnet be oppofed to
the North of another, moft of the magnetic Matter
is carried direétly out of one into the other: and
does not return back in curve Lines till after having
paffed through both Magnets. It appears from the
Arrangement of the Filings that the magnetic Mat-
ter proceeding from the polar Surface does not now
diverge from the Axis as before, but runs more in
ftreight Lines till it arrives at the polar Surface of
the other Magnet. The Curves arifing from the
Sides, which before were bent towards.the oppofite
End of the fame Magnet, are many of them now
bent the contrary Way towards the correfponding
Sides of the other Magnet. Thofe which are not
bent the contrary Way are fuch as are too remote
from the oppofed Pole of the other Magnet to be
influenced thereby; and therefore continue their na-
tural Coutrfc.

Exp. 1V.

Whilft the Bars are in the Pofition of the laft Ex-
periment, if a fmall Loadftone be placed in the
Stream running from one to the other in any Po-
fition whatfoever, the Stream will pafs »througsh the

tones
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Stone: which, being again. removed, will be found.
to have a Polarity exaély in the DiteCtion of that

Stream.
Exp. V.

If the North or South Poles of two Magnets be
oppofed to cach other, the Filings will exhibit the
Appearance of two Streams. meeting; and the
Curves of each will all be tutned towards the op-
pofite: Po ¢ of the fame Magnet. The Appearance
is-altogcther the fame, whcthc1 the two North or
+wo South Poles be oppofed to each other. So
that it is not to be determined: from any of thefe
Experiments at which -of the Poles the magnetic
Stream cnters. As we have fome Reafon to think
it- enters at the North Pole, we may fuppofe that
the Cafe, without Danger-of Errour; provided we
build nothing upon rhc Suppofition, but what would

hold good: (;mtatz.s‘ mutandis) if the contrary fhould
be true.  This being fuppofed, when: the South
Poles arc oppofite, the two Strcams coming out: at:
them are direétty contrary, whereby the magnetic
Matter is accumulated, and thercfore diverges fo
much the fafter to return back to the North
Poless When the North' Poles are oppofed’ to
cach other, the Streams of magnctic Matter re-
turning from the South Poles are diretly contrary ;
and by crouding at once towards cach polar Sutface
are accumulated betwixt them; and converge to-
wards them fo much the fafter.

Thefe five Experiments: {eem fuflicient to eftablith
the Truth of the Propofition ; and many,;meore might
be produced to the fame Purpofc,

4 ' Prop.
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Prop. 2.

The immediate Canfe, why two or more magnetical
Bodies attralt each other, is the Flux of one and
the fame Stream of maguetical Matter through
them.

Exp. VL

It appeared in the third Experiment, that when
the South Pole of one Magnet was oppoféd to the
Notth of another,.a Stream of magnetic ‘Matter
was carried from one to the other, and did not re-
turn back:to the Pole where it firlt entered, till afrer
having paflcd through both Bars: and it is.needlefs
to obferve that two Bars in this Pofition are in a
State of Attradtion. The%ifth Experiment fhewed,
that when the two South or North Poles were op-
pofed, therc was no Stream common to both.
Now it is well known, that magnetical Bodies in
this Situation are fo far from attratting, that they
firongly repel each other. If the third Experiment
be repeated, with the Magnets placed at different
Diftances from each other, we fhall find that more
of the magnetical Matter will pafs from one polar
Surface to the other; in proportion as.the :Diftance
betwixt is lefs. The Attrattion is.therefore greater
as the Diftances diminith. And at Diftances where
none of the magnetic Stream paffes from one Mag-
net to the other, there is no Sign of Attrattion.
So that this Caufe is not only coexiftent with the

Effe&t, but alfo proportionable thereto,
Ewp.
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Exp. VIL

If a Picce of foft Iron which has no fixed Mag-
netifm is any where placed in the magnetical Stream,
it will be in a State of Attrattion whilft it remains
in that Stream, and no longer.

Exp. VIIL

A Ball of foft Iron in Contat with the Pole of a
Magnet will attra& a fecond Ball, and that a third,
and o on, till the Strcam becomes too weak to
produce an Attra&ion fufficient to fupport a greater
Weight.

Exp. IX.

Having hung a Number of Balls to each other,
by applying the firtft to the North Pole of a Magner,
upon prefenting the South of another Magnet to
one of the middle Balls; all thofe below it will
thereby be deprived of the magnetic Stream, and
inftantly lofing their Power of Attra&tion fall afun-
der: the Ball, to which the Magnet was applied,
will be attrated by it, and all the others will ftill
remain fufpended. But if the North End of a Mag-
nect be prefented, then the Ball to which it is ap-
ply’d will alfo drop.

Exp. X,

In a Magnet unarmed the magnetic Stream is car-

ried back on all Sides in curve Lines to the contrary
Pole,
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Pole, as was feen in Experiment 1. but when Ar-
mour is applyed to each Pole, the magnctic Mattcr
is thereby condu&ted to the Feet of the Armour ;
and a Lifter being thus apply’d to the Fcer, the
whole Stream coming out at one Pole is carried
back through it to the other; by which means the
Liftce is made to adhere to the Feet of the Armour
with very great Force: 'When the Lifter is thus in
Conta&, the Magnet feems externally to have loft
the greateft Part of its Force ; though in Reality it
never atted with more. If inftead of the Lifter we
fufpend a Number of Iron Balls in Contac, they
will adhere together, and hang like a Bracelet be-
twixt the two. Fcet; the returning Stream pafling
now through them, as before through the Lifter.
Prefent the Pole of a Magnet, and they inftantly

fall afunder.
Prop. 1L

The immediate Canfe of magnetic Repulfion is the
Conflux and Accumulation of the magnetic Mat-

zer.

It appeared in the fifth Experiment, that the fame
Poles of two different Magnets being oppofed to
cach other, there was a Conflux and Accumulation
of the magnetic Matter ; and we find by Experience
that all magnetical Bodics in a like Situation are in
a State of Repulfion.

Exp. X1

Two {mall Bars, the one hard, the other of a
Spring Temper, being both magnetical Matter, were
S{ff oppofed
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cppofed to cach other, South to South; the Filings
produced the fame Appcarance of Repuifion, as de-
{cribed in the fifth Experiment; then the Bars being
brougiit fo near as to touch each other at the famc
Poles, the Repuifion was inftantly changed into At-
traction.

1. A Difcourfe cmceming the Ulfefulnefs of
Thermometers 72 Chemical Experzments :
and concerning  the Prmczples on w/ozcb
the Thermometers now in Ufe have been
conflruéted ; together with thé Defcription
and Ulfes of a Metalline Thermometer,
newly invented by Cromwell Mortimer

M. D. Sec.R. S. 8@90.

e s CI—IEMISTRY being the moft ex-
Alterations. tenfive Branch of Experimental
Paiiofophy, bath furnifh’d Mankind with the greateft
Number of curious and ufeful Difcoverics; for not
only the Art of feparating Metals from their Ores, of
which Metals are form’d fuch Variety of ufeful In-
frruments, but likewife Cookery, which is fo much
concern’d about the Food of Mankind during Healti,
snd aifo Pharmacy, which furnifthes Medicines for
the refroring Health when loft, the Art of Dycing,
and many other ufcful Manufattures, ail owe their
Improvements to this Science ; many of which have
been light on uncxpeétedly by the Operator, while

4 he



