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XXXIV. Oz fome new Methods of fulpending Magnetical
Needles. By John Ingen Houfz, Body Phyfician tetheir
Imperial Majefiiesy, and F. R. S..

Read June 1y; 1779

HE very great utility which navigation derives-from

‘ the ufe of compafles, has been the principal reafon;

that fo much labour has been beftowed by many inge-

nious men in fearching the beft method of fufpending

magnetical needles, and that fome Academies of Sciences

have propofed confiderable premiums to be given to' him
who fhould fucceed the beft in this important object. .

It has been, and is ftill, a general complaint, that fuch-
needles as were by their fize. and figure fufceptible of
the greateft.magnetical power, and which were executed
with the greateft exa&nefs,and perfectly balanced, were,
for this very reafon of their. {uperior. accuracy;, fo eafily
put in motion, that the flighteft thaking of the floor, oc-
cafioned by the obfervers walking in the room, commu-
nicates to them fuch a great quivering motion as to drag
them out of their. direction, and to render .a confiderable
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538 Dr. INGEN HOUsZ's Methold
time requifite before they are again fixed in the true
magnetical meridian.

Since the late Dr. kN16HT hasimproved{o greatly the
method of .communicating a confiderable magnetical
force to fteel bars, needles have been:impregnated with a
much greater.and more permanent polarity than it was
poflible to give them before, and -the eonftruction itfelf
of compafles has been confiderably.improved. But the
fubjeét {feems not yet to be exhaufted.

The degree of magnetical poweror polarity to be com-
‘municated to ®eel well hardened feems to depend in
fome.refpect on the proportion -which the furface of the
piece of fteel to be-impregnated bears to:its bulk; fo that
-a thin lamella of fteel, weighing for inftance ten grains,
will acquire more.magnetical force than a little lump of
fteel of thedame weight. Thus a {fmall magnet, com-
pofed of a great many-thin lamina of fteel prefled toge-
ther, may be made fo ftrong as to. fupport 150 times ité
own' weight, and even more, which has never yet been
-done by a compound heavy magnet.

1f the too great quivering and horizontal motion, or
the too great réftlefinefs of a ftrong magnetical needle, is
in fome way or other counteratted by the methods
hitherto adopted, the needle is in fome danger of ftop-
;ping near the true magnetical meridian, without always

pointing
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pointing directly in it; becaufe near this very place the
power of direction of the needle may be fo weak as not
to overcome the refiftance, which was oppofed to its free.
horizontal circular motion.

I thought,.in the courfe of laft year,.that a:great part:
of the above mentioned difficulty might be taken away
by different methods, fome of which are the following.

EXP: I.. I placed an ordinary magnetical needle,. fup--
ported upon.its point, in a china bafon, and poured:wa--
ter into.it, {0-as to-cover the.-whole needle.. The needle
loft a gi:eat- deal.of its reftleflnefsy. was influenced by the:
approach of a magnet at a- confiderable diftance, and:
feemed to-point as well as before to the magnetical me--
ridian, though with a. flower motion..

EXP. 11. I took a.ftrong flat magnetical‘needle, having'
in its center a round hole, but no cap. I fixed to this nee~-
dle as much cork as was- neceflary to make it juft fwim
upon the water:in a-bafon.. I fixed.a.fmooth brafs pin in
a vertical pofitien, fo that it pafled through the hole
in the center of the needle, to prevent its-{fwimming to
the fides of the bafon. This did tolerably well: the
needle moved. to. the. magnetical meridian with a flow:
motion..

£xp. 111. I then took the needle ufed in the firft.expe--
riment; and fixed.upon. it as. mueh. cork as was.requifite:

Jndk:
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Jjuft to make-it fink. I placeda'point under it, fo that the
needle with the cork was kept a little ‘below the furface
of the water, hearing upon the point with.a very 'incon-
fiderable weight. This an{wered nearly as in £xP. FI.

EXP. Iv. I fixed to the center of a fmall, -but firong,
magnetical needle a filver wire; to'the other extremity
of ‘this wire I fixed a {mall fteel-working needle, very
much hardened. I ftuck the point of this ‘werking
needle tc the lower extremity-of a fteel magnet, placed
in'a vertical pofition and highly polithed. "This whole
-apparatus was placed in a glafs cylindrical veflel, filled
with water fo far as to cover the point of the working
needle. The horizontal magnetical needle, thus fuf-
pended, was remarkably quick in dirz¢ting itfelf into the
magneticdl meridian, and was very eafily difplaced out of
its direction by the approach of.a magnet at a confider-
abie diftance.

The greateft difficulty T found in this contrivance was;
that a little jerk fhook the point of the working needle
from the vertical magnet; and that a leavy magnet
could not be ‘fu'fpended from the 'point of a working
needle, but required a tolerably good magnet rounded at
its extremity, where it was fufpended from the vertical
:magnet, or a thick piece of iron rounded in the fame
manner, by which means, however, the horizontal

.magnet
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magnet did not move fo freely. The firft difficulty could
be.eafily diminifhed by letting the working needle pafs
through a fmall and fmooth hole in a glafs or metallic
plate, to controul its vibrating motion, and by adapting to
it a thoulder, by which it thould ftop upon the glafs or
metallic plate, and from which it fhould be taken up
again, by fliding the vertical magnet a little down fo as
to touch the point of the working needle, and to lift it
up again into its former place. - The fecond difficulty
could, I think, alfo be in a great meafure obviated by em-
ploying, inftead of a common magnetical needle; a thin
fteel tube (of which I will {peak by and by)which is only
alittle fpecifically hieavier than an equal bulk of theliquid;
By this means a fmall vertical magnet could be made to
fupport a large one, even of a confiderable abfolute
weight, of which weight, however; the vertical magnet
fhould fupport almoft nothing, it being counter-balanced
by the fluid in which it is immerfed.

In the experiment, as I had made it, I could not per<
ceive; that the horizontal magnetical needle was influn-
enced by the vertical magnet, which would probably bg
the cafe if the vertical one was muich out of the vertical
line, and too near the horizontal needie:

Exp, v. I adapted to a flat firong magnetical iieedle
two caps, turned one againft another, {o that the needle

Vor. LXIX. 4B could
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could be fupported on either of the caps, and turned
with either furface upwards. I fixed on one of the flat
furfaces, on each fide of the center, a thin glafs tube,
hermetically fealed, of fuch a fize, as made the whole
together dip in the water fo deep that only a {fmall
part of the glafs tubes remained above the furface of the
water. I then deprefled the needle entirely under the
furface of the water by thrufting a metallic point in the
cap which was uppermoft, and fixing this point to the
cover of the bafon: thus the needle, kept under water,
bore againft the point only with that fiall degree
of preflure which the very inconfiderable difference of
fpecific gravity, which it had above an equai bulk of the
water, could give it, which did not amount to above a few
grains of weight. Thus this needle,. lofing nothing of
its polarity, loft very near the whole of the refiftance of
its weight, and at the fame time that quivering motion
and reftleflnefs, which it had in the air, moving {fmoothly
in a medium, which could only obftruét its too great vi-
brations (almoft in the fame way as aftronomers ftop the
vibrations of their plumb line by hanging the weight in
water or oil) without obftructing (but retarding only) its
tendency to the magnetic meridian, liquids prefling

equally on all fides.
To
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To prevent this needle from being fhook off the point,
and wandering about in the bafon, I placed alfo a metal-
lic point underneath, upon which the under cap muft
bear if the needle thould by any caufe defcend from the
upper point, or if I thould chufe to make the whole fink
by increafing its weight.

Having now found, by experience, that a ftrong mag~
netical needle did point to the magnetical meridian near
as well under water as in the open air, and that by the
refiftance of the medium much of its too great verfatility
was taken away; I wanted to try, what degree of mag-
netifm could be given to a thin fteel cylindrical tube, as
a needle made in this thape could be as light as required
without being incumbered with cork or glafs tubes; but
finding no fuch tubes ready made, I tried one made
of tin and found it fufceptible of a much greater
magnetic virtue than I expefted, confidering that
the iron plates of which it is made are neither fuffi-
ciently hardened for this purpofe; nor approach
enough to the nature of fteel; befides that, being co-
vered with a pewter coating, they cannot be expofed to
the bare friction of a fteel magnet.

This experiment, however, afforded me a certain
proof, that a magnetic needle, made of a thin fteel tube,

4B 2 would
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would be fufceptible of a ftrong polarity, fo as to ferve
for the purpofe here intended.

- But as the two agate caps, if fixed in the middle -of
the fubftance of the tube, would interrupt fome part of
the continuation of the fteel, and thus leffen the mag-
" netic power, the points of fufpenfion would be better
foldered or fixed upon the furface of the tube itfelf, and
the agate caps fixed upon the fupport underneath and
above the tube; fo that fuch a needle thould be the re-
verfe (in refpeét to the fufpenfion) of the common nee-
dles. Anpther advantage would be derived from fixing
the points of {fufpenfion upon the needle itfelf, viz. that
by the motion of the fluid in which it fwims, it would be
lefs apt to acquire a too ftrong waving or undulating
motion.

If it thould be found difficult to make very thin fteel
tubes properly hardened, a piece of fteel could be fcooped
out {o as to conftitute the half of a tube; the other half
could be made of another fimilar piece, or perhaps bet-
ter of thin brafs, or any other metal, and they might be

foldered togther..

It would, perhaps, anfwer the fame purpofe if a fteel
‘magnet was fhut up in a thin tube of glafs or fome

metal,
I thould
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I thould think, that there could be no great difficulty
to adapt to thefe kind of needles a thin glafs, metallic, or
enamelled plate, ferving inftead of the card in the com-
mon nautical compafles, and to make ufe of them in azi-
muthal compafles.

A card, if it is not required to be-ftuck upon the nee-
dle, might be fixed to the bottom of the glafs bafon de-

ftined for this apparatus.

" Common water would be, perhaps, the beft medium
for thefe different contrivances, if fteel was not fo eafily
rufted by it, if the needle was covered with fome varnith
or metal unalterable in water, and if in cold weather it
was not fo apt to freeze; and therefore, I think, fome of
the thinneft expreffed oils would anfwer the purpofe bet-
ter. Linfeed oil, when it has fubfided, is very clear and
tran{parent, and is not fubjet to freeze, at leaft in the
common cold of our climates; befides, it increafes the
magnetical power of fteel, as Dr. xN1GHT found. If
it thickens by time, it may be changed.

The glafs bafon containing fuch a compafs fhould be
kept full of the liquid to the cover, to obftru¢t. undulat--
ing motions.

The plate joined to this paper is not'made to ferve as a
model of a compleat ép_paratus, as the drawing was made

from
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from fancy. Itis deftined only to convey an idea of the
invention. I make no doubt but that ingenious artifts
would foon greatly improve this rough fketch, if the con-
trivance thould be found by experience ta anfwer at fea.
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